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Complications following CRS & HIPEC

Bartlett EK et. al. Ann Surg Oncol. 2014; 21(5):1494-500



Early surgical complications

Anastomotic leakage

Peritonitis

Intraabdominal abscess

Sepsis

Surgical site infection

Superficial / deep SSI

Fascial disruption

Sepsis
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How to prevent anastomotic leakage ?

https://www.thoughtco.com/ways-to-die-climbing-756069



Anastomotic leakage
- Risk factors and Prevention -

Risk factors for anastomotic leakage

• Distance from the anal verge

• Anastomotic ischemia

• Male gender

• Obesity

• comorbidity (ASA grade, CCI)

• prolonged operation time (>4 hr)

• Malnutrition/hypalbuminemia

Potential measures for prevention

• Stoma creation

• Anastomotic techniques

• Mechanical bowel preparation

• Oral antibiotics



Stoma creation and Stoma formation
- CRS & HIPEC -

Stoma creation up to 50%

Sugarbaker PH etl. al. Cytoreductive surgery and perioperative chemotherapy for peritoneal surface malignancy. Vol 

2012: Woodbury: Cine-Med Publishing; 2012:183-206

Doud AN et. al. Ann Surg Oncol 2016 23(2): 503–510



Stoma creation and Stoma formation
- CRS & HIPEC -

Doud AN et. al. Ann Surg Oncol 2016 23(2): 503–510

OR Lower 95% CI Upper 95% CI p value

HIPEC age 0.987 0.965 1.01 0.264

Male sex 1.477 0.816 2.672 0.197

Albumin 0.991 0.543 1.809 0.977

ECOG performance status

0/1

2+

Ref.

1.043 0.383 2.842 0.934

Type of primary

Appendiceal

Colorectal

Ovarian

Ref.

1.514

0.607

0.737

0.071

3.11

5.216

0.259

0.649

Resection type

R 0/1

R 2

Ref.

0.617 0.28 1.355 0.229

No. of organs resected 1.219 0.994 1.494 0.058

PCI lesions at exploration 1.082 1.033 1.134 0.001

Preoperative chemotherapy 2.001 0.984 4.069 0.055



Stoma reversal
- CRS & HIPEC -

Riss S et al. EJSO 2015; 41: 392-395

Doud AN et. al. Ann Surg Oncol 2016 23(2): 503–510

Both studies:

Stoma reversal rate 26% - 82.8% (100%)

Anastomotic leak rate after reversal 0.5 - 9%

30 day mortality after reversal 0 - 4.7%

Procedures/stomas/reversal N Stomas Stoma reversed

Complete cytoreductive

surgery
693 (72%) 239 (35%) 179 (75%)

Maximal tumor debulking 265 (28%) 113 (43%) 8 (7%)

Total 958 352 (37%) 187 (53%)



Anastomotic leakage & Stoma creation
- CRS & HIPEC -

Doud AN et. al. Ann Surg Oncol 2016 23(2): 503–510

Riss S et al. EJSO 2015; 41: 392-395

Gastinger I et. al. Br J Surg. 2005 Sep;92(9):1137-42

Does stoma formation prevent anastomotic leakage?

• CRS & HIPEC data: No !

• Colorectal surgery



Hüser N et. al. Ann Surg. 2008 Jul;248(1):52-60

Anastomotic leakage rate

Reoperation rate

Anastomotic leakage & Stoma creation
- Colorectal Surgery -



Sugarbaker PH Ann Surg Oncol. May 2016;23(5):1481-1485

Anastomotic leakage & Anastomotic Technique
- CRS & HIPEC -

Two layer colorectal anastomosis

N=28

No leakage



Slieker JC et. al.  JAMA Surg. 2013 Feb;148(2):190-201

Anastomotic leakage & Anastomotic Technique
- Colorectal Surgery -

Anastomotic Technique has no influence on Anastomotic leakage



Maciver AH et. al. Ann Surg Oncol 2017; 24:923

Mechanical bowel preparation & HIPEC
- Anastomotic leakage -



Kiran RP et. al. Ann Surg. 2015 Sep;262(3):416-25

Mechanical bowel preparation in CRC
- Anastomotic leakage -



Kiran RP et. al. Ann Surg. 2015 Sep;262(3):416-25

Mechanical bowel preparation in CRC
- Anastomotic leakage -

Mechanical bowel preparation + 

oral antibiotics reduces

Anastomotic leakage rate



How to prevent Surgical Site Infections ?

http://www.mirror.co.uk/news/uk-news/uk-weather-severe-warning-whole-8192997



Surgical Site Infections

Risk factors for SSI

• Obesity

• Immunosuppression

• Chemotherapy

• Comorbidity 

• Malnutrition

• Duration of operation

Potential measures for prevention

• Wound irrigation

• Wound protection devices

• Negative pressure therapy

• Mechanical bowel preparation

• oral antibiotics



Incisional wound irrigation
- Surgical Site Infections -

WHO guideline SSI 2016



Wound protection devices
- Surgical Site Infections – BAFO trial -

Mihaljevic AL et. al. Ann Surg. 2014; 260(5):730-7

Reduction of SSI with Circular Wound Edge Protector



Wound protection devices
- Surgical Site Infections – ROSSINI trial -

Pinkney TD et. al. BMJ. 2013 Jul 31;347:f4305



Prophylactic negative pressure therapy
- Surgical Site Infections -

Blackham AU et. al. Am J Surg. 2013 Jun;205(6):647-54



Mechanical Bowel Preparation and oral antibiotics
- Surgical Site Infections -

Kiran RP et. al. Ann Surg. 2015 Sep;262(3):416-25



Mechanical Bowel Preparation and oral antibiotics
- Surgical Site Infections -

Kiran RP et. al. Ann Surg. 2015 Sep;262(3):416-25



Conclusions
- Early complications -

• Stoma creation reduces morbidity, mortality and rate of clinical relevant 

anastomotic leakages

• Comeback of mechanical bowel preparation: reduction of anastomotic 

leakage and SSI

• Negative pressure devices may reduce SSI in high risk wounds

• Inconclusive data about wound protection devices
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