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Agenda

APrerequisite for successful CRS HIPEC
APlanned relaparotomy T why bother?
AProphyIactic HIPEC

A Second look surgery and HIPEC
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A short history of management of
peritoneal metastases

Peritoneal metastases can be efficiently addressend,
resp. cured:

1 9 8 0 0 sPseudomyxoma peritonei and
mucinous appendiceal neoplasms

199 0 6 sPeritoneal mesothelioma

2000-2010: Colorectal peritoneal metastases included in
national guidelines in the Netherlands, France, Spain,
Germany, United Kingdom, Turkey, Norway, S. Korea

W7

3 KANTONSSPITAL WINTERTHUR



A short history of management of
peritoneal metastases

Diseases where the concept remains a work in progress:

AGastric cancer
AOvarian cancer
AAbdominal/pelvic sarcoma

APancreas cancer
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Estimated percent of gastrointestinal
cancer to be treated with HIPEC

U Colon 25%
U Rectal 40%
U Gastric 40%
U Pancreatic (on protocol) 100%
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PREREQUISITE FOR
SUCCESSFUL CRS HIPEC
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Natural history

A Peritoneal carcinomatosis associated with end-stage disease
U Median survival 3 - 6 months (stomach, colorectal)
ASparse clinical signs if any - chameleon

U Unspecific complaints up to obstructive symptoms
(biliary, urinary, digestive)

ARadioIogical diagnosis late, follow-up failures common
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Indications HIPEC

Glehen et al. Cancer 2010 Levine JACS 2014
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1290 patients in 21 centres over 23 years 1000 patients over 23 years
Of those, 523 of colorectal origin 232 of colorectal origin
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PCl & completeness

time matters

of cytoreduction:
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Fig 2. Prognostic impact of the extent of carcinomatosis (ie, peritoneal cancer

index; P < .001) on overall survival.

Fig 3. Prognostic impact of the completeness of the surgery (P < .001) on
overall survival.

PCI below 20 (17*) and CCR 0-1 are required for a decent survival

Elias J Clin Onco 2010

* Goéré Ann Surg Oncol 2015
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Selection criteria CRS+HIPEC
Peritoneal carcinomatosis of CRC origin

BMI & age do
much as long as patient
fit for surgery

-ECOGSt ataus O
- Karnofsky-Index >70%

Riss EJSO 2013
Esquivel Ann Surg Oncol 2007

Selection critena Irnpu'rlan-;:t',l_3
Age 2
Co-morbidities 2
No evidence of extra-abdominal 3
disease
Less than 3 resectable liver metastasis 3
Extension of disease (assessed by CT-Scan, 3
+MRI, £PET-Scan, +diagnostic laparoscopy)
Scoring systems:
Pertoneal Carcinomatosis Index (PCI) 3
Retrospective Peritoneal Surface Disease Severity 1
Score (PSDSS)
Prognostic score (PS) 1
Corep (COloREctal-Pc) score 1
Likelihood of achieving complete CRS
No evidence of biliary obstruction 3
No evidence of ureteral obstruction 3
No evidence of extensive small bowel 3
involvement
with gross disease in the mesentery
Small volume disease in the gastro-hepatic 3

ligament

W7

KANTONSSPITAL WINTERTHUR



Selection based on PCI and
small bowel involvement

PCI>20 PCI<20

15-20 <15

7N N

area 12 + area 12 - area 12 + area 12 -

N

Contraindication Relative contra- Indication
Indication

PCI: Peritoneal cancer index.
area 12 +: area 12 involved
area 12 - : area 12 not involved

Elias EJSO 2014
Region 12 = Distal ileum
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Prerequisite for successful CRS HIPEC

IS THERE ANY ALTERNATIVE
TREATMENT?
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Results of CR+HIPEC

Peritoneal carcinomatosis of colorectal origin
CRS T HIPEC is the only curative option

Table 2 Survival outcomes of patients underwent cytoreductive surgery and hyperthermic intraperitoneal chemotherapy

Ref. Type of study Year »n  Overall survival (mo)  Five-year survival Overall morbidity' Perioperative mortality
Verwaal et al'” RCT 2003 39 22 NR NR NR
Glehen et al™ RMS 2004 377 32 40% 229% 4%
da Silva et al™” RS 2006 70 33 32% NR NR
Kianmanesh et al™™’ RS 2007 30 38 44% 39% 2.3%
Bijelic et al™ RS 2008 49 33 20% NR NR
Shen et al™ RS 2008 121 34 26% 42% 5.5%
Yan et al®! RS 2008 50 29 NR NR NR
Elias et CRS 2009 48 63 51% NR NR
Chua et al™ RS 2009 54 33 NR NR NR
Franko et al™ CRS 2010 67 347 26% NR NR
Elias et al™” RMS 2010 523 32 30% 31% 3%
Quenet ef al™ PS 2011 146 41 41.8% 472% 41%
Ung et al'® RS 2013 211 46.8 42% NR NR

"Morbidity data comes from different classifications and grades, so major morbidity might be lower in most cases. RCT: Randomized clinical trial; RMS:
Retrospective multicenter study; RS: Retrospective Study; CRS: Comparative Retrospective Study; PS: Prospective Study; NR: Not reported.

Arjona-Sanchez World J Gastrointest Oncol 2014
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CRS+HIPEC vs

systemic

chemotherapy
a meta-analysis

Statistics for each study

Study name
Odds Lower
ratio  limit
Mahteme etal 6.538 0.679
Verwaal etal  2.095 0.661
Elias et al 7.000 2.510

Franko et al
FEM

012 1.330

Mirnezami Br J Cancer 2014
14

Upper
limit
62.987

6.642
19.521
28.165

8.860

P-value

0.104
0.209
0.000
0.020
0.001

Table 2. Two- and five-year survival outcomes following CRS + HIPEC vs

SC alone

Survival (%)

Treatment Mahteme Verwaal Elias et al, Franko
protocol et al, 2004 | et al, 2008 2009 et al, 2010
5 Years

SC 5 10 13 5
CRS + HIPEC 28 51 26

Abbreviations: CRS =cytoreductive surgery; HIPEC = hyperthermic intraperitoneal che-

motherapy; SC = systemic chemotherapy.

0.01

Qdds ratio and 95% CI

0.1

Favours SC

Relative
weight
- 8.38
—— 32.30
——- 40.87
= 18.45

1 10 100

Favours CRS + HIPEC
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Curative intent CRS+HIPEC vs

liver resection: comparable outcome
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FIG. 1.
a Kaplan—Meier survival curves for colorectal cancer patients with HM or PSD. b Kaplan—

Meier survival curves separated by resection status (R0 and R1). HM hepatic metastases,
PSD peritoneal surface disease

Blackham Ann Surg Oncol 2014 i 179 liver resections vs 93 CRS - HIPEC
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Quality of life following CRS - HIPEC

TABLE 1 Comparison of
quality-of-life (QOL) scores
after CRS and HIPEC with
reference values obtained from
disease-free cancer patients with

QOL parameter Mean score of study population Reference p value
(95 % confidence interval) value

Function score

good functional status Global health 67 (59-75) 71 0.335
Physical functioning 85 (78-91) 85 0.908
Role functioning 89 (83-96) 87 0.487
Emotional functioning 83 (76-89) 81 0.567
Cognitive functioning 88 (83-94) 81 0.014%*
Social functioning 83 (74-93) 86 0.567
Symptom score
Fatigue 17 (10-25) 25 0.040*
Nausea and vomiting T7(1-13) 4 0.308
Pain 13 (5-21) 18 0.204
Dyspnea 8 (2-15) 15 0.051
Insomnia 16 (6-25) 24 0.052
Appetite loss 7(1-14) 11 0.230
Constipation 12 (4-20) 11 0.820
Diarrhea 7 (1-14) 6 0.720

o o Financial difficulties 21 (10-33) 23 0.776

* Statistically significant

W.J. Tan et al. Ann Surg Oncol (2013) 20:4219 [,@y
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PLANNED RELAPAROTOMY
WHY BOTHER?
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Rationale for a proactive approach

U Peritoneal metastases and local-regional progression of
gastrointestinal cancer have the same natural history

U Exfoliation is the detachment of superficial cells from any
tissue surface. It is part of the natural history of normal and
cancerous epithelial cells.

U For peritoneal metastases proactive intervention is necessary.

U A large number of gastrointestinal cancer patients in follow-up
succumb to local-regional disease.

U There is a failure of prevention of peritoneal metastases.
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PERITONEAL METASTASES at the time of
primary gastrointestinal cancer diagnosis

% Peritoneal
Primary Site | Metastases Reference

Colon 8.5 Sjo, JSO 2011
Rectum 25.8 Shepard, J Clin Pathol, 1995
Stomach 5-20 Ikeguchi, Antica Res 1994
Pancreas 26 Dragovich, Medscape 2012
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Incidence of PERITONEAL METASTASES AND
LOCAL-REGIONAL PROGRESSION observed at
the time of gastrointestinal cancer recurrence

% %
Primary Peritoneal | Peritoneal Reference
Site Metastases | Metastases
(Isolated) | (Combined)
Colorectum 67 33 Jayne, BJS 2002
Stomach 29 54 Kelsen, MSKCC 2011
Pancreas 15 61 Donohue, JHMI 2011
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Two new treatment concepts to
evaluate

A Prophylactic HIPEC for primary colorectal cancer at high risk
for local recurrence and peritoneal metastases
(within days of primary resection i early referral).

A Proactive Second-Look Surgery for colon cancer at high risk
for local recurrence and peritoneal metastases
(within 6 T 12 months of primary resection).

W7
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High-risk features of the primary cancer
oredictive of subsequent local recurrence
Estimated Incidence of
- Peritoneal Metastases
Clinical Feature Observed in Followup (%)
Colorectal Cancer
1. Peritoneahoduleswith primary cancer resection 70*
2. Ovarianmetastases 60*
3. Perforatiornthrough the primary cancéiree/localizeql 50*
4. Adjacentorgan or structure invasion 20
5. Signetring histology by endoscopic biopsy 20
6. Fistulaformation 20
7. Obstructiorof primary cancer 20
Histopathologic Feature
8. Positivemargin of resection 80*
9. Positiveperitoneal cytology before or after resection 40
10. Positivamprint cytology 40
11. Lymphnodes positive at arearresection margin 20
12. T3/T4mucinous cancer 40

Noura DCR 2009; Bosch Br J Surg 2003; Elias Ann Surg 2008; Gozalan Am J Surg 2007; Hase DCR
1998; Jayne Br J Surg 2002; Lee Ann Surg Oncol 2009; Yamamoto Jpn J Clin Oncol 2003 m
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Planned relaparotomy i why bother?

PROPHYLACTIC HIPEC
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Prophylactic HIPEC in patients with PM
from colorectal cancer over 2"d |ook HIPEC

Resection of the primary tumour simultaneously with HIPEC in
patients with synchronous PC from CRC may prevent extended

bowel resections and permanent colostomy.

Rectal cancer patients profit less from CRS and HIPEC
administered in follow-up (tumor cell entrapment within the

pelvis).

Braam HJ EJSO 2013: simultaneous HIPEC (n=20) vs secondary CRS & HIPEC (n=52)
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Prophylactic HIPEC in T3/T4 colorectal
cancer patients
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Tentes AAK Transl Gastrointest Cancer 2013 m
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Planned relaparotomy i why bother?

2"d LOOK SURGERY & HIPEC
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Outcome of HIPEC highly dependent on
- extent of peritoneal disease and
- completeness of cytoreductive surgery
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Fig 2. Prognostic impact of the extent of carcinomatosis (ie, peritoneal cancer Fig 3. Prognostic impact of the completeness of the surgery (P < .001) on
index; P < .001) on overall survival. overall survival.

PCI below 20 (17*) and CCR 0-1 are required for a decent survival

Elias J Clin Onco 2010 * Goéré Ann Surg Oncol 2015 m

27 KANTONSSPITAL WINTERTHUR



Value of laparoscopy before cytoreductive surgery and

hyperthermic intraperitoneal chemotherapy for peritoneal

carcinomatosis
British Journal of Surgery 2013; 100: 285-292

L. H. Iversen, P. C. Rasmussen and S. Laurberg

Significant reduction

laparotomy for peritoneal colorectal metastases
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