Contents

Part 1. Peritoneal Carcinomatosis: Basic Concepts

1. Structure and Function of Mesothelial Cells

INErOAUCTION. ....eeiiiitite ettt
Structure of Mesothelial Cells .......cooerieiiiiiiniiieeeeee e
Mesothelial Cell FUNCHONS ......c..coveieieiiiiinieieieecete e
Slippery Protective Layer........cocvevveviieieiieieieeiete e
Inflammation and Immune ReSponse ..........ccocceveerienieiiiniecienieeeeeeeeee
TISSUC REPAIT.....eeieieeiieiieie ettt saesneens
Fibrin RegUIAtion ..........ccoociiieiiiiiieieieee e
Role of Mesothelial Cells in Tumour Dissemination ............cceccevereeenercenennens
Cell AQNESION ...ttt ettt s
Cll INVASION ..ttt ettt sttt s 10
TUMOUT GIOWEN.....etiieieiieiere ettt s 11
Summary and CONCIUSIONS .........cceevviiuierieiierierieiesie et see e sre s s eeeennas 12
RETEIENCES. ...ttt 12
2. Molecular Biology of Peritoneal Carcinomatosis 21
INErOAUCHION. ....cueiiiiiiiiiieec et e e 21
Peritoneal Tumour DiSSemination ............c.ccecveeeerenenenienienieeeenene e 22
Mesothelial AdhESION .......c..ocvieeiiiiiiieiecie ettt 22
Mesothelial INVASION........cccviiiieiiieciecie ettt saaeeaae s 24
Stromal Invasion and Proliferation..........c.ccccccvevieeciienieniieieesieeie e 27
Tumour-Peritoneal ANZIOZENESIS ......eeueerurruierieriieieetieiesteeee st eee e eeeneene 30
SUIMMATY <.ttt sttt e et e be et b et e b esee st eaeeeesaee 30
RETETEICES. ...ttt 31
3. Role of Adhesion Molecules in Locoregional Cancer Spread..........ccccceuuee. 35
The Micro-ecosystem of Peritoneal Carcinomatosis.............ceecverveevenreevennenne. 35
Homotypic Cell-Cell Adhesion by the Cadherins..........ccocveevevererenieeieniennnnne, 37
Heterotypic Cell-Cell and Cell-Matrix Adhesion by the Integrins .................. 40
Other Adhesion Compounds relevant for Peritoneal Carcinomatosis.............. 42
CD44 and Hyaluronate...........c..ccueereririneneneieieenceieseneneeeeneee e 42
Sialyl Lewis and E-S1eCtin..........ccoccvuerieeeirenininenicncecenese e 43
CA 125 and MesOthelin .........ccveeiiiiieiiiecieeieecieeeee e 43
L1 and Neuropilin-1 ........cccooieiiiiiieeeei e 44
Other Adhesion Molecules in the Peritoneum............ccccoccevieienienencennne. 44
Conclusion and Future Perspectives........cocoeveririeninieriincee e 44
ACKNOWICAZEMENLS. ......ccviiiiiiiieieiieeete ettt ene 45

RETEICNCES ...t e et e e e e raa e e e e e snnaes 45



X Contents

4. Surgical Trauma, Minimal Residual Disease and Locoregional Cancer

Recurrence 51
INEOAUCLION ..ottt see s 51
Minimal Residual Disease following Surgery.........ccccceeeverienenieneneeeneneen 51

Tumour Associated FaCtOrs .........ccooieiiiiiiiiieieieee et 52
Surgery Related Factors .........oceeieiiiiiniiieeieeeeeee e 52
Tumour Seeding during LaparoSCOPY.......ceeeerveerveerieeneesiieeneesreeieeneenenees 53
POStOPErative FACIOTS .....veeviiiiieiieiiecie ettt 54
The Link between Residual Tumour Growth and Surgery ..........cccoevvvvennenen. 55
The importance of Inflammation ..............cceveeverieienieieieee e 55
Surgery and Tumour DOIMANCY ..........cceceevveriieieniieienieseenie e eeeenns 57
Prevention and Treatment of Residual Tumour Growth.........c.cccceccvenenennenne. 58
Prevention of Surgical Trauma ...........ccooceeeiererienieieeee et 58
Nonspecific Intraperitoneal Therapy ..........ccccocvvererenenenenninienenenenenn 58
Intraperitoneal Chemotherapy ..........ceccoveeiererierieieeee et 58
Inhibition of the Angiogenic Switch and Reversal of Tumour Dormancy.. 59
Inhibition of the Inflammatory Response ..........ccccoeeevenieiinenenciiereeee 59
Inhibition of Adhesion of Free Intraperitoneal Cancer Cells ...................... 60
Summary and CONCIUSION. .........c.ecuerrieieriiieeie ettt ere e sreeee e ereens 60
RELEIEICES ...ttt 61

5. Pseudomyxoma Peritonei Syndrome: Classification of Appendiceal

Mucinous Tumours 71
INTrOAUCTION ...ttt 71
MUCOCEIE ...ttt 71
Mucosal Hyperplasia and Hyperplastic POlyp ......c..ccccevevenevenicnecnncncnene. 72
Serrated Adenoma (Mixed Hyperplastic-Adenomatous Polyp)...........ccecueueee 74
Mucinous Adenoma (Mucinous Cystadenoma) ............cceceveeeeeneereeneecenennn. 75
Mucinous Neoplasm of Uncertain Malignant Potential (M-UMP).................. 79
Mucinous Neoplasm of Low Malignant Potential (M-LMP)..........cccccccceenee. 81
Adenocarcinoma (Mucinous, Intestinal, and Signet Ring Types) .................. 86
Goblet Cell and Tubular Carcinoids...........ccceeerveineinreineinecrecneceeenee 89
‘Pseudomyxoma Peritonei Syndrome’ ............cceevieieriiiieniieeneseeieeeeeeene e 92
CONCIUSION ...ttt 102
RETETENCES ...ttt 103

6. The Pathogenesis of Malignant Ascites 109
INErOAUCHION ...ttt 109
Anatomical and Physiological Considerations..........c..cocceeevervenveeeerccncnenne. 109

Anatomy of the Peritoneal Membrane..........c.ccccecevverenencnencnienieneecnenne. 109
The Peritoneal Lymphatic SysStem...........ccccovieiinieiinieereeeseeeeee 110
Characteristics of Malignant Ascites - Intraperitoneal Protein
ACCUMUIALION. ...ttt ettt st 111

Impaired Drainage or Increased Production?...........c.ccecevivieniniencniencnnns 111



Contents XI

Starling’s law of Capillary Hemodynamics . ...........ceeevvevenieneniencieeeeene 112
Increased Capillary Permeability ..........ccoocoeeeriiieiinieiieececee e 113
Increased Filtration Surface Area ........ccoceevevieieiiiienieeeeee e 114
Increased Hydraulic Pressure Difference..........ccceoeveeoiiniiiininncncnennen. 114
Decreased Oncotic Pressure Difference.........c.ccoceevevienineniniencncenennen. 115

CONCIUSION 1.ttt ettt sttt ettt eae b saeseenean 115

RELEIENCES. ...ttt s 115

7. Natural History of Peritoneal Carcinomatosis from Digestive Origin......119

INErOAUCHION. ...ttt 119

Actiology of Peritoneal Carcinomatosis. ..........ecveeeereereeeriesieeieenieeeeseeeeeneeenns 119

Clinical Features of Peritoneal Carcinomatosis from Digestive Origin......... 120
(T3 (O O T oSSR 121
(010) (o) (101 721 W O 11T SRS 123
Pancreatic CanCeT..........ocuivuieiirieeierieeieeee ettt 123
Cancer with Unknown Primary...........coccovieiiiiiiiniienieeeeee e 123

Natural History of Peritoneal Carcinomatosis..........occveeeveerieerveerieenveenueennnens 123

DISCUSSION ..ttt ettt ettt ettt bt e et ae et et e st e e et eneebesaeseenean 127

RETEIENCES. ...ttt 128

Part 2. The Rationale for Intraperitoneal Heat and Drug Therapy

8. Intraperitoneal Drug Therapy: Physical and Biological Principles.......... 131
Background..........cooiioiiie e e 131
IP Versus Systemic (IV) Chemotherapy ........ccccooeeoenieieninieniiienceeeeee 132
Pharmacokinetic Advantage...........ccooeeverieiiniriieninieneeeeeeee e 132
Compartmental Approach to IP PharmacoKinetics............cccevveeverueenennens 133
Distributed Model and Challenges of the Peritoneal Barrier in Neoplasms .. 135
Anatomic Peritoneum.........c.coccevveerieerieineinieienieieinieenecsee e 136
Interstitium and Tumour Microenvironment .............ccoeeeeveeeerenenennennes 137
MICTOCITCUIALION ...c..ceeiicietcic e 139
Summary of Neoplastic versus Normal Peritoneal Barrier..............c..c..... 140
Importance of Contact Area to Intraperitoneal Chemotherapy ...........c.c....... 141
Penetration of Antineoplastic AENtS ........ccooveveeriieriereeierieere e 142
Intraperitoneal Chemotherapy with Small Molecular Weight Drugs........ 143
Intraperitoneal Therapy with Macromolecular Agents...........ccccceveeeennen. 144
ACKNOWIEAZMENT ....oiiiiiiiiiiiie e 145
REfEIENCES. ...ceuieiiiiiiieiccc e e 145
9. Current Status of Intraperitoneal Antineoplastic Drug Delivery ............. 153
Intraperitoneal Chemotherapy: Historical Perspective.........cccoovvevveeveeennnnnnn. 153
The “Dedrick Model” and Pre-clinical Evaluation of Intraperitoneal
(115310 10] 115 1 7RSSR 153

Penetration of Cytotoxic Antineoplastic Agents into Tumour Tissue ........... 154



XII  Contents
Drug Delivery by Direct Penetration versus Capillary Flow..................... 155
Phase I Trial Experience with Intraperitoneal Antineoplastic Drug Delivery 156
Phase II Trials of Intraperitoneal Antineoplastic Drug Delivery ................... 157
Phase III Trials of Cisplatin-based Intraperitoneal Chemotherapy as Primary
Treatment of Advanced Ovarian Cancer..........ccccceceeverereniinieneneneecneeeeenens 159
Options for Use of Primary IP Chemotherapy of Ovarian Cancer ................ 161
Other Potential Uses of Intraperitoneal Antineoplastic Drug Delivery in the
Management of Ovarian CancCer............cecvevierieecierierienieeeereeeesseeeesseseeensens 162
Randomized Trial Experience with Intraperitoneal Antineoplastic Drug
Delivery in Non-ovarian Cancers..........ccecveeveruerieresieniesrieeenseeseeseeseessennens 162
RETEICINCES ...t 163
10. The Biologic Rationale of Hyperthermia 171
W 11 o1 USSP 171
INtrOAUCTION ...ttt 171
Basic Principles of Hyperthermic Cell Death ...........ccoocoiiiiiiiiiiniieee 174
Molecular and Cellular Effectors of Hyperthermia............ccccooeevvencnencnnene 176
Alterations of the Tumour Microenvironment ............c.cceceeeeerereereeseenceneenas 177
Hyperthermia and the Immune SyStem ...........ccccceevvivieviieieriieieieeeeie e 178
Cellular Immune RESPONSE........cceeverrieieriieieieeieie et 178
Heat Shock Proteins ........cocevererieieiieirinenieseeetecet et 179
SUMIMATY ...ttt st e b e e bt e sate e beesstesateebeenaeesaneens 180
RETEIEINICES ...ttt 180
11. Interactions between Hyperthermia and Cytotoxic Drugs ...........cc.ceueee.. 185
W 15 o1 USSP 185
INEOAUCLION ..t 185
Principles of heat-drug interaction .............oceeeiiereiieiinieeeee e 187
Hyperthermia and drug resiStance..........occoveeeveiienienieienceesceesceeenieeeeene 188
Pharmacological StUAICS .......c.coveiieriieieiieiceece et 189
Heat interactions of novel compounds ............cceeevevieeienieieniecieneeeese e 189
SUMIMATY ...ttt eitteiteeiie ettt sttt e st e st e setesabeebeesseesebeesseesseessseenseenseessseens 190
RETETEINCES ....evieiiiiietiteee ettt 191
12. Pharmacodynamic Aspects of Intraperitoneal Cytotoxic Therapy......... 195
INErOAUCHION ...ttt 195
General Pharmacodynamic Aspects of Intraoperative Intraperitoneal
ChemOthEIaAPY .....covevtiriiriiicieiete ettt 195
Pharmacodynamics of Cytotoxic Drugs used with HIPEC............................ 197
ALKYIating DIUZS ....cooveieiiieiiieiee et s
Platinum CompoUNdS.........c..ceeeriirieririeesieeesieee e
Topoisomerase Interactive Agents
Antimetabolites ........cceveevncrcnrcrcneennen
ANtimICrotubule AZENtS........ccvevvieieriiiieieieeieteeiesre et eeenns
Approaches to Increase Tumour Drug Distribution ............ccceeveveeriecierneennnns 205

Increasing Drug SUPPLY c..coovveeieiieieiiciee et 205



Contents  XIII

Enhancing Drug Penetration ..............ccecevieiiinieiienenieseeeeeee e 206
Summary and ConcluSION..........cooerieririeiieiee e 207
RETEIEINCES. ...ceeueeiieiiietetcce ettt s 207

Part 3. Cytoreductive Surgery for Peritoneal Carcinomatosis:
Techniques and Methods

13. Patient Selection for Cytoreduction and Hyperthermic Intraperitoneal

Chemoperfusion 215
INEEOAUCHION. ... ettt et e naeeneas 215
Indications for Cytoreduction and HIPEC.............cccoooiiiiiiiiiiiier e 216

Pseudomyxoma Peritonei..........ccceeruerieiinieiinieeeeeeee e 216
(010) (o) (101 721 W 07 1<) SO SPRSPRSU 218
GASLLIC CANCET ...ttt ettt sttt et seeeaeas 218
OVATTAN CANCET...c..eneenieiieiietieie ettt ettt sttt ettt st se et et eneeaesaeeees 219
Peritoneal Mesothelioma...........ccecueeiiiiininienieeec e 219
Peritoneal SarcOmMatoSIS ......c..erveveieiririirierienteteteiesie sttt 220
Patient SEIECION .....cc.eiiieiieiirierierteeete ettt e 220
Preoperative IMaging..........ccecevvivierieeieieeieiesie st eeesae e enees 222
RePeat OPCrations........ccecveruierieriieieieeeeteeteseeseeete e seeesesseenaesseeseesaesnnesessens 224
RETEICINCES. ..ot 225

14. Staging and Scoring of Peritoneal Carcinomatosis 231
INEEOAUCHION. ...ttt 231
Extent Of Prior SUIZETY .....coieiiiiieiirieeereee et 232

Prior Surgery Score (PSS).....ooiiiiieeeeeeeeee e 232
Extent and Distribution of DiS€ase..........cccereererienienieiiniiieneeeene e 233
Carcinomatosis Staging by the Japanese Research Society for Gastric
CanCer (P-SCOTE) ....veeiieiieiiieiiee ettt ettt et e s ea 234
Japanese Research Society for Gastric Cancer P-Score .........cccccvevveeenennen. 234
Gilly Staging for Peritoneal Carcinomatosis ...........coceveveeveeeenenencnnennen 234
Peritoneal Cancer IndeX (PCI) ......cccoovieieriieienieieeeeeee e 235
Simplified Peritoneal Cancer INdeX .........ccccocevverinenienienieeneninineneneens 238
Involved Regions (N-SCOTE) .....ecveerieriieieniieieriieie ettt 238
Assessment of Completeness or Extent of Surgery.........ccocceevevvnienencenne. 239
Completeness of Cytoreduction SCOTE..........ceoereerierieriinieeieniee e 240
Residual Disease (R) = SCOTE .....cccuevvieriierieeiiesieeie ettt 240
EXtent Of SUIZEIY . .eeniiiiieieiiee e 241
Extent of SUIZETY SCOTE .....ccvivvvieiieeiieieeie ettt 242
Level of Cytoreduction ...........ccoccveviieeieriieieiieieeee et eee e 242
CONCIUSION ..ttt sttt be bt saeneen 242

RETETENCES ...ttt e eeaaeeeaee s 243



XIV  Contents

15. Peritonectomy Procedures
INErOAUCHION ...ttt
Electroevaporative SUTZETY ........cccverveerierieerieeerieeiessessessesssensesseesesseessessesssens

Patient POSTHONINE .....c.coeriririiieieieenieniesesteeetetee ettt
Construction of the Surgical Field to provide Simultaneous Exposure

of the Abdomen and PelViS ........cocirieiiiieiicieeceeee e
Parietal Peritoneal Stripping from the Anterior Abdominal Wall.............
Stripping the Visceral Peritoneum from the Surface of the Bladder-.........
Parietal Peritoneal Dissection to the Paracolic Sulcus and Beyond...........
Peritoneal Stripping from Beneath the Left Hemidiaphragm....................
Greater Omentectomy and Splenectomy with Completion of the Left
Subphrenic PeritonectomMY .........ccvevverieviereiierieiieieseeeesreeeesaeseesaesaeennens
Peritoneal Stripping from Beneath the Right Hemidiaphragm..................
Removal of an Envelope of Tumour from Beneath the Right

Hemidiaphragm, from the Right Subhepatic Space, and from the Surface of

EHE LAVET Lttt
Completed Right Subphrenic Peritonectomy ........c..ccccecevevenenienenennncnn
Cholecystectomy with Resection of the Hepatoduodenal Ligament.........
Circumferential Resection of the Hepatogastric Ligament and Lesser
Omentum by Digital DiSSECtioN. .......ccoerieriirieiinieieneeereee e
Limits of the Lesser Omentectomy with Stripping of the Floor of the
OMENtal BUISA......couiiiiiiieieieieee et e
Limits of the Complete Pelvic Peritonectomy ..........cccccecveeveeverreeeeveenenne.
Resection of Rectosigmoid Colon, Uterus, and Cul-de-sac of Douglas....
Preparation for Perioperative Intraperitoneal Chemotherapy....................
DISCUSSION...cuvtiititert ettt sttt b e bbbt ebe
REfEIEIICES ...veviiiiiititeccc ettt
16. Continuous Peritoneal Perfusion: Techniques, Methods
and Applications
INEOAUCTION ..ttt et
Methods of Hyperthermic Intraperitoneal Chemotherapy ...........ccccceceevuennee
Open Perfusion Methods ........ccueeieiiiiiiieiiciecieceeee e
Partially Closed and Closed Perfusion Methods ........c.cccoevvveevieniienieennennnen.
Safety Considerations for HIPEC............ccccccoviiiiviiiiciiceceeceeeeee e
Technical Parameters of Hyperthermic Chemoperfusion ............cccceceeccvenee
Cytostatic Agents Suitable for HIPEC...........cccoovveviininiinieieeceenee,
Intraperitoneal TemMPErature..........ccecverueeverieeierieeieieeeereseeee e eneseeeeens
CarTIET SOIULION ...ttt
VOIUINIC ..ottt et sne st se s e
D011 o) SRS
FLOW TLE ...ttt st
CONCIUSIONS ...ttt ettt sttt et e e s eesbeeneans
RETEIEICES ....neieieieiieee et

17. Handling of Chemotherapeutic Drugs in the OR: Hazards and Safety
Considerations
INErOAUCTION ...ttt

255

260



Contents XV

Exposure and Effect Studies..........cooeeieiirieiiiieeeeeeee e 276
Routes and mechanisms of €XPOSUIE.........ccoveereiriirieiieieeeee e 277
Inhalation of Airborne Compounds ..........ccoceverierenieninieeeeee e 277
Ingestion and Eye Contact ...........ceceveeienieiiiniiienieieieeeeecee e 278
SKIN CONLACE ...c.euiiiieiieiiitiicieieeeeeere ettt 279
Injection through Accidental Injury with Sharp Tools ........c.cceeevevvennenen. 279
Recommendations for Safety Precautions............ccecevvveienieeenisceenieieeiennn 279
Organizational MEASUIES...........cceruerieeierrieiertesteete e etessessaesesseessesseensessessnes 280
Use of Technical and Personal Protective Equipment.............cccceovennennen. 281
Spill Management, Cleaning and Decontamination Protocols.................. 282
Proper Waste Handling and Disposal ........c..cccocvveveninincneneinincncnees 283
Information and Training .......c.ccoecereririnenenienieieencsteeeneseeeee e 284
Medical Surveillance and MoONItOring...........cecceeeereerieneeieneeiese e 285
RETEIEINCES. ... ettt s 286

Part 4. Clinical Results of Surgery with or without Intraperitoneal
Heated Drug Therapy

18. Results of Cytoreduction followed by HIPEC in Carcinomatosis of

Colorectal Origin 291
INEEOAUCHION. ....eeieiei ettt et sae e aeeneas 291
Surgery for Peritoneal Carcinomatosis of Colorectal Origin ...........cccceeueene... 292
Prognostic FACLOTS ......ceeiiiiuieieiicieeeeee et 294

Completeness of Cytoreduction ..........coceeveeeererienenieieeeeieseee e 294
Extent of Disease before SUrgery........ooevivieneiienenieienieeseee e 295
Other Prognostic FACIOIS.......ccouiiieririeieeiieieeieee e 295
Complications Of SUIZETY ......c.ccieieriierieiieieiere et 296
The Learning Curve of Cytoreduction with HIPEC..............cccocvveveniiriennnen. 297
CONCIUSION vttt ettt sttt s ne 299
RETETENCES. ... vttt 299

19. HIPEC with Oxaliplatin in the Treatment of Peritoneal Carcinomatosis

of Colorectal Origin 303
INEEOAUCHION. ...ttt et e e s enaeeneas 303
Patient Eligibility and Surgical Procedures...........cccoeveveiinienenieneieeeee 304
Hyperthermic Intraperitoneal Chemotherapy (HIPEC)..........c.cccoceeiininnnnen. 304
Results of a Phase I Study of HIPEC with Oxaliplatin..........cccccoceeverenennen. 305

IMETROAS ... 305
RESUILS ..t 305
CONCIUSION. ...ttt ettt sttt ese b sbesaenean 306
Results of a Phase I Study with Oxaliplatin using Hypotonic Solutions ....... 306
INErOAUCHION ... 306
IMEhOGS ..ottt 306

RESUILS ..o 307



XVI  Contents

Results of a Phase II Study of HIPEC with Oxaliplatin..............ccccceveeruenene 307
Patients and Methods.........c.cccvieiiieiieiiieiee e 307
RESUILS ..t 308
DISCUSSION ...ttt sttt et sttt 309
CONCIUSION ..ottt ettt st sae s 310

Comparison of HIPEC with Oxaliplatin versus Standard Systemic

CREMONEIAPY ... eevvevieeiiiieiiete ettt ettt ta e e teeseeseesaesaeesseseas 310
HIPEC GIOUP ..cutiiiieiiieiteee ettt sttt s 310
Standard GIOUP ......c.eecveriiiierieeieieee ettt sttt be e aesreensenreas 310
OVerall SUTVIVAL TALES ......eoueruiriiriiieieieieresesereeeteee e 311
DIASCUSSION ....evieivieiie ettt ettt et e eeve et e s b e ebeebeestseeabeeabeesrseeaseenseenees 312

Phase I study of HIPEC combining Oxaliplatin and Irinotecan..................... 313
IMEENOMS.....oieiieiiecie ettt ettt et e s eebeebeesebeenbeesee e 313
RESUILS ...t 313
CONCIUSION ..ottt ettt ettt ettt b et aeeeeeee s 313

Relation between the Extent of Cytoreductive surgery and the Rate of

Postoperative Hematological TOXICILY .......covevveevierieeieirierinieeieeieeie e 314
Background ..........ccooiiieiiiiieiicieieeeeeee et s 314
IMEROMS ..t 314
RESUILS ...ttt 314
CONCIUSION ..ottt ettt 315

Future Directions and COncluSION ...........coovevierienieieineninisieneneeeteceeneens 315

AKNOWIEAZEMENL.......ceeiiiriiriiiiiiicicieere et 316

RETEICICES ...vioniieiiicit ettt ettt s ebe e s aa e s e b e e s taeeaaeenreas 316

20. Clinical Results of Cytoreduction and HIPEC in Pseudomyxoma

Peritonei 319
INEOAUCTION ..t 319
Site of Origin Of PMP .......ooiiiiiiiiiceccceeeeee e 319
Pathological Classification of Appendiceal Neoplasms.............cccevveeverrnnnnns 320
Clinical Trials of Cytoreduction and Intraperitoneal Chemotherapy............. 321
CONCIUSION ..ottt ettt sttt eae 324
RETEIEINCES ....viiiiiiiitiieeec ettt 325

21. The Impact of Therapy in the Treatment of Pseudomyxoma Peritonei. 329

INEOAUCLION ..ottt seeeeaens 329
Memorial Sloan-Kettering Cancer Center EXperience...........cccceeveeeeeeencnnens 331
IMETROMS ...ttt eee 332
Clinicopathologic Features........c.oueruirieriirieieneeereeeee e 333
Operative RESUILS. .....ooueiiiiiiieieee e 333
Long term overall SUrvival ..........ccoiiieiiiiiiiiiieieeeeeee e 335
Evaluating the Impact of Therapy for PMP ..........cccocoveviiiieiieiciicieieceee 336

RETETENCES ..ottt et e e e eaes 340



Contents XVII

22. Clinical Results of Cytoreduction and HIPEC for Malignant Peritoneal

Mesothelioma 343
INErOAUCTION. ..o e 343
Results of Cytoreduction and HIPEC ............ccooooiiiiiiiniieeeee e 345
SUIMMATY <.ttt ettt ea et e et eae b et esbe e st e et eneenaeenean 352
RETCTENCES. ... et 353

23. Cytoreduction and Intraperitoneal Chemotherapy for Carcinomatosis

from Gastric Cancer 357
INTrOAUCTION. ...ttt 357
Diagnosis of Peritoneal CarcinOmatosiS..........ccuevveerverieerierreeierieseensessessennnns 357
Results of Systemic Chemotherapy in the Treatment of PC of Gastric
(574 13 TSR 360
Treatment of PC of Gastric Origin with Intraperitoneal Chemotherapy........ 362
Perioperative Intraperitoneal Chemotherapy..........c.ccoccvenevvcveneeccnicncncnenne. 363

Neoadjuvant Intraperitoneal and Systemic Chemotherapy...........c.cc..c..... 363
Hyperthermic Intraperitoneal Chemoperfusion ..........cccoeeeeeneencncenenen. 365
Early Postoperative Intraperitoneal Chemotherapy ...........ccccoeeeevercenenen. 368
Peritonectomy Procedures...........cceoerieierieieninieneeiesieeeeecee e 368
CONCIUSION .ttt ettt sttt s ne 369
RETETENCES. ... vttt 369

24. Cytoreduction and Intraperitoneal Chemotherapy for Peritoneal

Carcinomatosis of Ovarian Cancer 375
INtrOAUCTION. ...ttt 375
CytOredUCHIVE SUIZETY ...cuvevieieiieiieiieiieteettee et etessesete e seeneesseeneessesnnesesneas 376
Hyperthermic Intraperitoneal Chemotherapy .........c.ccoccvererveieceercnienicncnenne. 378

Intraperitoneal Chemotherapy.........cccveeeerieiereiierecieeeee e 378
Intraperitoneal Hyperthermic Chemotherapy ..........cccecevveiinvenenceenen. 378
Effects Of HIPEC......c..ccoiiiiiiiceieieeeneecetececsese e 378
Refractory Ovarian CanCer.........coeecuerueeierieienienieieeieeesteeee e 381
Prognostic Factors Affecting Patient Survival ..........ccoeevevievienieceenecieenn, 381
CONCIUSION .ottt ettt sttt s ne 382
RETETENCES. ... ettt 382

25. The role of Neoadjuvant Chemotherapy versus Primary Surgery in the

Management of Stage III Ovarian Cancer 387
INtrOAUCTION. ....eviiiicieictccre e 387
Primary Cytoreductive SUIZETY .......ccceviririirienienieenineneneetcreeeeeesie e 388

Biological basis of Cytoreductive SUrgery ........c..coceeevevveieceeccnenicncnennes 388
Optimal versus Suboptimal Cytoreductive SUrgery ..........cccceveveeverereennen. 388
Variables influencing Cytoreductive SUIgery..........eceveeeenveeeneneenennenn 389
Outcome of Cytoreductive SUIZErY .......cocvreeririerenieieeieieeeee e 390
FIGO Stage IV DISEaSe......cc.eeuiruieiiriieie ettt 391
Neoadjuvant Chemotherapy and Interval Cytoreduction.............ccccveeuvennnee. 392

Neoadjuvant Chemotherapy followed by Interval Cytoreduction after
Suboptimal Primary Cytoreduction ..............cceeceevveevierereerieneereseeeeenenes 392



XVIII Contents

Neoadjuvant Chemotherapy followed by Interval Cytoreduction as an

Alternative to Primary Cytoreduction.............cceveveeienienienieneeeese e 393
Laparoscopy to select Patients for Neoadjuvant Chemotherapy.................... 396
REfEIEINCES ...oveiiiiiiiiiiciccc ettt 397

26. Morbidity and Quality of Life following Cytoreduction and HIPEC..... 403
INTFOAUCTION ...eeviiiiiieieiciet ettt 403
Morbidity and Mortality following Cytoreduction and HIPEC ..................... 403
Milano National Cancer Institute EXperience ..........ccveeveevvevienvereeneesieneennns 406
Bowel Complications following Cytoreduction and HIPEC ......................... 410
Quality of Life following Cytoreduction and HIPEC .............ccccoeoiininennn. 415
RETEICICES ..ot 415

27. Detection and Treatment of Recurrent Disease after Cytoreduction

and HIPEC 419
Follow-up after Cytoreduction ............ccceeierereenieiieieeieeeee e 419
Treatment of Recurrent DiSease ..........ccoeeeuieioiiiieiieeceeeeee e 422
RETCIENCES ...t 423

Part 5. Nonoperative and Multimodal Management of Peritoneal
Carcinomatosis

28. Systemic Chemotherapy in Patients with Peritoneal Carcinomatosis

from Colorectal Cancer 425
INEOAUCLION ..ttt et eenens 425
Peritoneal Carcinomatosis in Trials of Systemic Chemotherapy................... 425

Systemic Therapy with 5-Fluorouracil ...........ccccoeoeiiiininiiniiiices 427
New cytotoxic drugs: Irinotecan and Oxaliplatin..........ccccoeceeveniininennens 430
Oral FIUuOropyrimidines.........ccceeveeeeviiieeriesiieeenieeeeseeeeese e ese e essesseeseenns 432
Antibodies in Treatment of Colorectal Cancer..........c..coccecevereneneneneenne. 433
TreatMent StIALEZY ....eevveerieeriieiieeieenie et erte et ettt eseee et e saeesaaeebeeseaessseensees 435
RETETEINCES ....viiiiiieititeee et 435

29. Systemic Chemotherapy in patients with Peritoneal Carcinomatosis

from Non Colorectal Origin 441
INEOAUCLION ..ottt s sseeeaens 441
N1 10 (o N1 TS 21 o) USRS 442
CONCIUSION ...ttt et sttt s neesbeeneens 445
RETEICICES ...ttt 446

30. The Role of Radiotherapy in the treatment of Peritoneal

Carcinomatosis 449
INErOAUCTION ...ttt 449
PC Originating from Gastrointestinal Cancers...........c.cccoeeverreeveerreerierescnennnns 450

PC Originating from Gynaecological Cancers..........c.ccceeeeerenenenenenenenes 451



Contents  XIX

31.

PC Originating from Other Cancers ...........cceoevereerereeseneeeseeee s 452
Conclusions and Future Prospects for Radiotherapy - the Role of Intensity

Modulated Arc TRErapy.......ccoceierierieieeeiee e e 453
RETEIENCES. ...ceevieiiciiieiecce et s 455
Medical and Palliative Management of Malignant Ascites.......c.cceeeerueenes 459
INErOAUCTION. c.. vttt 459
Pathophysiology and Diagnosis..........cc.cceeririerierierieneeienreeeesieeeessesneseneens 459
Symptomatic Management by Paracentesis ..........ccceeevervevieneerieneenienenrenns 460
Symptomatic Management by DIiuretics ..........coceveeeieriecieniereeneeieseeeenns 461
Symptomatic Management by Peritoneovenous Shunts ............c.cccecvecenennen. 461
INEW TTEAMENLS ....ccueietiiiiieeieeitie ettt ettt 462
Management of Symptomatic Malignant ASCItes ........c..cecevververerverueneeeenene. 463
RETCICICES. ...ttt 464

Part 6. Experimental Approaches

32. Targeted Intraabdominal Chemotherapy for Peritoneal
Carcinomatosis 469
SUIMIMATY ...ttt ettt et ettt st e bt e st e sate e bt e saeesaeesnbeeseenaeenn 469
Intentions and Basic Concepts of Targeted Chemotherapy ..........c.cccccveeeneee 470
Clinical EXPEIICNCE......eerueruieieiteeiieieetieteett ettt ettt e seesneenee e 470
Experimental EVIAeNncCe..........cooieieiiiiiieiiieee e 472
Animals and Experimental Design .........ccccocceiiiiininiininiieec e 472
Cell Culture and Tumour Cell Inoculation ..........cccceeceeviniininiiencnceenen. 473
Intraperitoneal Treatment..........cocvererieiinieniniee e 473
Assessment of Peritoneal Tumour spread, Tumour Growth and Response
10 TTEATMENL ...ttt 474
Tumour Growth and Response to Treatment............cceeeveereeveeeeeneeseennennens 474
DISCUSSION ...ttt ettt ettt sttt ebe bt b e nen 478
POISPECLIVES ..ttt ettt ettt sttt ese e e eneennesneeneas 478
RETCICINCES. ...t e 479
33. Immunotherapy of Peritoneal Carcinomatosis 483
Immunological Defence Mechanisms of the Peritoneal Cavity..................... 483
Unspecific Immunotherapy/CytoKines..........ccceoceveeneieenenieenieeseeeeee 484
Stimulation of Immunocompetent Cells by Defined Cytokines .................... 484
ANLIDOAY CONSIIUCES ...eevvieiieeiieeiierieeeie et eiteeeeereestaesreeteesteessseseseeseessnessnas 485
SUMIMATY ...t eivieiieeiie ettt ettt et e et e e st e e saeebeebeessseesseesseessnesssesnseenseenseens 488
RETETOICES. ..ottt 489
34. Intraperitoneal Photodynamic Therapy 493
INErOAUCHION. .....eeiititiieic et 493
Mechanisms of PDT Mediated Cell Death...........ccccoeoevininencncnncncncnenne. 494

Preclinical Studies of Intraperitoneal PDT..........ccccccovieiiiriecieniiiee e 496



XX  Contents

Clinical Applications of Intraperitoneal PDT ...........cccocooiieiinieienieeeee
New Frontiers in Intraperitoneal PDT: Molecularly Targeted Therapy ........
Summary and CONCIUSIONS .......cc.eeiirierieiieierie e
REfEIEINCES ...oveiiiiiiiiiciccc ettt

35. Intraperitoneal Gene Therapy
INErOAUCTION ...ttt
VIBCHOTS ...ttt ettt st et
Gene Therapy Srate@Ies.......cevververierieriieierieeeerie st eiesteeaeseeseesseeseesaesseensens

Targeting p53 tUMOUT SUPPIESSOT ZEMNEC.....cuvrrvrerreeerereeerererresreneresseeaensenns
Targeting HER-2/neu proto-0ncogene...........ccecueeeieveereeneeneeneesieevenieennenns
Other adenovirus based approaches..........c..cocevevveeververeerenienicnenenenennennes
Experimental Approaches .........ccceecevieienieiere e
(07031 16] 1313 (o ) SRS
RETEIEICES ...ttt

36. Index




2 Springer
http://www.springer.com/978-0-387-48991-9

Peritoneal Carcinomatosis: A Multidisciplinary Approach
ceelen, w. (Ed.)

2007, X3, 535 p., Hardcover

ISBN: 278-0-387-480891-9



