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INTRODUCTION 

• aggressive malignancy arising from mesothelial cells within the 

serosal lining of the peritoneum; 

 

• characterized macroscopically by thousands of tumor nodules that 

may coalesce to form plaques, masses or layers to cover the entire 

peritoneal surface; 

 

• present epidemiological, biological and clinical behaviours different 

from its most know and frequent pleural counterpart as well as a 

better prognosis; 

 

• low sensitivity and specificity of the diagnosis explain the 

misdiagnosed of Peritoneal Mesothelioma as a neoplasm originating 

from other abdominal organs. 

 

 

 



EPIDEMIOLOGY AND ETIOLOGY 

• age standardized incidence rates among men range from 0.5 to about 3 

cases per million population (SEER and Eurocim data); 

 

•  5-10% increase in annual mortality rate will be observed worldwide at least 

until 2020; 

 

• the disease has likely already reached the incidence peak in the USA. On the 

contrary, in Europe and Australia  the peaks is expected during this decade; 

 

•  58% of peritoneal mesothelioma directly related to past asbestos exposure 

among men; 

 

• only 20% of women with peritoneal mesothelioma had past asbestos 

exposure . 

  



Localized peritoneal mesothelioma 

• Benign   

  - adenomatoid  

   - localized fibrous  

Diffuse peritoneal mesothelioma 

• Borderline  

  - multicystic (MCPM) 

   - well-differentiated papillary (WDPM) 

• Malignant   (DMPM) 

- epithelioid (75%)  

- poorly differentiated (6%) 

   - biphasic (6%) 

   - sarcomatoid (13%) 

 HISTOLOGY 





“A rare case of papillary well-differentiated peritoneal mesothelioma 

with transition into diffuse malignant mesothelioma.” 

E&E Calretinin 

E&E Calretini
n 

Tubulopapillary 

Mesothelioma Component:  

Glands lined by cuboidal 

cells, with outward branches 

and/or complex invaginations 

WDPM Component:  

well defined papillary 

structures with myxoid cores, 

lined by bland, flattened, 

single layer of cuboidal or 

columnar mesothelial cells. 



Univariate Analysis 

• Age ≤ 50 (p = 0.011) 

• Female (p < 0.001) 

• Epithelial subtype (p = 0.006) 

• CC-0/1 (p < 0.001) 

• PCI 1-10 (p < 0.001) 

• Lymph node metastasis (p < 0.001) 

• Extra-abdominal metastasis (p =0.004)  
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Postoperative variable 

Intrinsic factors 

Cancer 2010 

Multiinstitutional Database: 405 

Eligible: 294 



Cancer 2010 

Stage Tumour Node Metastasi

s 

I T1 N0 M0 

II T2-3 N0 M0 

III T4 N0-1 M0-1 

T1-4 N1 M0-1 

T1-4 N0-1 M1 



•14 Italian institutions (1982-2007); 

•81 patients:57(70%) M,  24(30%) W; 

•mean age: 64(19– 85): 63/M, 68/W; 

•Asbestos Exposure: 59,6%/M, 33,3%/W; 

•Monfalcone (shipyards), Casale Monferrato(Eternit factory); 

•sCT(45),Surgery+sCT(21), Surgery(8), CRS+HIPEC(7) 

Symtoms 

Imaging 

Survival 

Mean:13 mts (12–36) 



Median survival of DMPM using traditional treatment modalities 

Median survival of DMPM using CRS + HIPEC 

EJSO  (2006) 



Histology Treatment 

Multicystic CRS + HIPEC 

Papillary Well Differentiated CRS + HIPEC 

Epithelial Malignant CRS + HIPEC±EPIC + sCT 

Biphasic/Sarcomatoid CRS + HIPEC±EPIC + sCT 



Chemoth

erapy 

agent(s) 

HIPEC EPIC 

n % n % 

Cisplatin 

+ 

Doxorubi

cin or 

Cisplatin 

+ 

Mitomyci

n C  

325 87 16 17 

Cisplatin 

alone 

19 5 - - 

Mitomyci

n C 

26 7 - - 

Paclitaxel - - 77 82 

Others 2 1 1 1 

Total 372 100 94 100 

•Patients: 405 

•Institutions: 7 

•Median follow-up:33 (1- 235) 

•Mean age: 50 ys 

•Epithelioid: 318 (79%) 

•Biphasic or Sarcomatoid: 48 (12%) 

•Positive Lymph node: (6%)   

•Extra-abdominal metastases:(3%) 

•CC: 0=102(25%); 1= 85(21%);  

• 2: 86 (21%); 3= 39(10%) 



Months after Surgery
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sCTMedian : 12 mts 

CRS and HIPECMedian : 53 mts 

Variable 

 

hazard ratio 95% confidence 

interval 

P Value 

Epithelial Subtype 27.547 2.905 – 10.360 p < 0.001 

Absence of Lymph 

Node Metastasis 

13.929 1.749 – 6.017 p < 0.001 

CCR-0/1 24.222 2.008 – 5.054 p < 0.001 

HIPEC 9.489 0.219 – 0.713 p = 0.002 

Multivariate analysis 

5y OS: 47% 



Better Outcomes in Women 
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www.marcelloderaco.com 

Peritoneal Surface Malignancies Program:The Team  

The Team 



Peritoneal Surface Malignancies Program 

Patients: 155 

Median  estimated follow-up: 54.8 months 

Median actuarial survival: 71.9 months  

5-year actuarial survival: 55.6% (47%) 

50% of patients: Cured 

Peritoneal Mesothelioma 

Multimodality Treatment with CRS and HIPEC 

MALIGNANT 
EPITHELIOID 

71% 

MCPM / 
WDPM 

12% 

BIPHASIC/ 
SARCOMATOID 

12% ND / OTHER 
5% 

Mean duration of operations: 577  Min. 

Mean Peritoneal cancer index: 19 (0-39) 

G3-5 Morbidity rate: 33.5% 



MicroRNAs; 

 

Telomere maintenance mechanisms: 

 

Cancer stem cells: 

 

RTKs; 

 

Cytotoxic activity of new biological drugs 

 

Mesothelin and Osteopontin 

 

Etiology 

 

Personalised Therapy and Translational Research 

FUTURE DIRECTIONS 



•100% expression/ 90-75%phosphorylation of 

EGFR and PDGFRB;  

•85% expression/45%phosphorylation of 

PDGFRA;  

•absence of RTK mutation and amplification; 

•activation/expression of ERK1/2,  AKT and 

mTOR, together with S6 and 4EBP1, in almost 

all the DMPMs; 

•No KRAS/BRAF mutations, 

•PI3KCA mutations/amplifications or PTEN; 

inactivation were observed. 

•study period: 2007-2008; 

•frozen surgical samples specimens from  20  patients treated by CRS and HIPEC 



Cytotoxic activity of gefitinib, sorafenib and RAD001 in a peritoneal mesothelioma cell line 

•STO cell line (KRAS mutation 

G12D)  

 

•resistant to gefitinib 

 

•and sensitive to sequential 

treatment with RAD001 and 

sorafenib;  



Molecular Characterization of 

Specimens for the Expression of 

Therapeutic Targets  (TKRs) 

PERITONEAL  

MESOTHELIOMA 

SURGICAL SPECIMENS 

PERITONEAL 

MESOTHELIOMA  

PRIMARY CULTURES 

RECURRENT PERITONEAL  

MESOTHELIOMA 

Tissue 

Disaggregation 

Preclinical Pharmacology 

PERITONEAL MESOTHELIOMA 

ELIGIBLE TO CRS + HIPEC 

CRS and HIPEC  

Conventional  

Cytotoxic Agents 

New Targeted 

Drugs 

PERSONALISED 

ADJUVANT sCT 

PERSONALISED NEW 

DRUGS TREATMENT 

CLINICAL-BIOLOGICAL 

STUDY 1 

PHASE II STUDY 

HISTHORICAL CONTROL 

GROUP.:OS-PFS 

 

CLINICAL-BIOLOGICAL 

STUDY 2 

PHASE II STUDY: 

RESPONSE RATE 

Italian Health 

Minister Grant 



DMPM appears as a disease characterized by various types of presentation, and by a poor 

prognosis; 

comparing with pleural mesothelioma: 

•similar pathologic  behavior  

•higher rate of women 

•lower mean age 

•lower association of asbestos exposure 

•higher rate of resecability 

•better prognosis 

 

CRS + HIPEC IS THE STANDARD OF CARE 

 

CPP better result vs SPP 

 

CC-0 vs CC-1 correlated to failure in critical anatomical areas, suggesting the need for 

maximal cytoreductive surgical efforts 

 

sCT reccomended but differences beetwen pre or post operative 

 

Research Programs are neded  

PERITONEAL MESOTHELIOMA: CONCLUSION 



Epithelial ovarian cancer: Natural History 

Cannistra, NEJM, 1993 

Macguire, NEJM, 1996Goff 

2000; Smith 2005 

•High response to sCT 

•20-30% Platinum-resistant 

•60-70% Recur 

Primary OC Treatment 

OC Recurrence Treatment 



Primary EOC Treatment 



Equinn W. Munnell 

Munnell. Am J Obstet Gynecol 1968; 100: 790. 



Primary Surgical Treatment Paradigms 

The Contemporary Divergence 

Advanced-Stage EOC 

Acceleration Paradigm 

 
•Evolving surgical goals 

•Expanded surgical repertoire 

•Higher risk 

•Higher reward (survival) 

Deceleration Paradigm 

 
•Initial chemotherapy 

•Contracted surgical repertoire 

•Lower risk 

•Lower reward (survival) 



Simple Procedures 

Pelvis 

TAH+BSO 

Pelvic lymph node excision 

Peritoneal nodules  

Peritonectomy 

Abdomen 

Infracolic omentectomy 

Para-aortic node excision 

Peritoneal nodules 

Segmental bowel resection 

Primary Cytoreductive Surgery 



NACT Hazard Ratio = 0.98 (90%CI = 0.84-1.13) 

PDS- 29m 

NACT- 30m 

Micro - 45m 

≤1cm - 32m 

>1cm - 26m 

Micro - 38m 

≤1cm - 27m 

>1cm - 25m 

PDS- 29m 

NACT- 30m 

NACT Hazard Ratio = 0.98 (90%CI = 0.84-1.13) 

PDS- 29m 

NACT- 30m 

670 patients 

59 institutions (median 5 patients) 



RESULTS 

Primary surgery group 

   - optimal residual disease in 41.6% (Estimated 50%) 

   - complete cytoreduction in 18.4% 

   - hysterectomy in 58.1% (previous in 9.7%) 

   - BSO/USO in 79.6% 

   - no gross RD in pelvis in 35.8% 

   - bowel resection in 15.5% 

   - median operative time 165 min (312 min for NGR) 



Radical Procedures 

Pelvis 

Radical oophorectomy 

Rectosigmoid colectomy  

Pelvic node debulking 

Resection of bladder/ureter 

Resection of iliac vessels 

Abdomen 
Total omentectomy 

Partial gastrectomy 

Splenectomy  

Distal pancreatectomy 

Diaphragm peritonectomy 

Diaphragm resection 

Liver resection 

Para-aortic node debulking 

Nephrectomy 

Primary Cytoreductive Surgery 



  

No UAD 

116 (24%) 

Minimal UAD (<1cm) 

161 (34%) 

Bulky UAD 

197 (42%) 

474 stage IIIC patients between 1989-2005 stratified by UAD 



• 81 cohorts of patients with stage 

III/IV EOC (6,885 pts) 

 

• Statistically significant correlation 

between percent maximal CRS and 

log median survival time 

 

• Correlation remained significant 

after controlling for all other 

variables (P <.001) 

 

• Each 10% increase in maximal CRS 

-> 5.5% increase in median survival 

time.  
J Clin Oncol. 2002 Mar 1;20(5):1248-

59.  



Conclusions:  

 

•Complete primary cytoreduction improves the prognosis for survival 

significantly more than a small dimension of residual disease 

 

•Available data justify elimination of macroscopic disease to be the 

most appropriate objective of primary cytoreductive surgery 

 

•The term “optimal” should be applied to patients undergoing 

complete cytoreduction. 



CRS-PP 



Evolution of Surgical Treatment Paradigms for 

Advanced-Stage EOC 

Optimal: complete cytoreduction to a visibly disease-free state 

(microscopic residual) 

Sub-optimal: residual disease measuring ≤1cm in maximal diameter 

Non-optimal: residual disease measuring >1cm in maximal diameter 

What is „optimal‟ residual disease, really? 



5-year PFS 

1996-1999: 14% 

2001-2004: 31% 

       (HR: 0.757, 95% CI=0.601-0.953) 

       P = 0.01 

No difference in 

Chemotherapy 



Recurrent EOC Treatment 



Copyright © 2010 The Cochrane Collaboration. Published by JohnWiley & Sons, Ltd. 

•Medline: 1004 

•Embase :1089  

•Central: 123 

•Specialised Register:  

77 

Results of the search 

•We did not identify any studies that compared the effectiveness and safety of 

secondary surgical cytoreduction and chemotherapy for women with recurrent 

epithelial ovarian cancer.  

•Therefore the questions of whether secondary cytoreductive surgery and 

chemotherapy is associated with a survival benefit when compared to 

chemotherapy alone in terms of overall and progression-free survival cannot be 

answered by this review. 



Most of the evidence for surgical treatment in rEOC are based 

on platinum sensitive disease; 

 

Secondary CRS is usually not offered for: 

progression disease during the first line  

platinumchemotherapy (platinum refractory) 

recurrent disease within less than six months of primary 

treatment (platinum resistant).  

 

These patients usually have poor prognosis and do not benefit 

from further surgical attempts at cytoreduction 

(Eisenkop 2000; Scarabelli 2001; Tebes 2007). 

Secondary Cytoreductive Surgery 



Parameters Mean Weighted  

Proportion 

Range 

Optimal Surgical Resection 70.3% 22.2% to 100%. 

Complete Cytoreduction 52.2% 9.4% to 100% 

Median Estimated Blood Los 587 cm3 300 -1000 cm3 

Median Operative Time 233 min. 130-588 min. 

Bowel Resection 45% 0-80% 

Peri-Operative Morbidity 19,2% 0-88% 

Peri-Operative Mortality 1,3% 0-5,5% 

Median Survival Time 30,3 months 10-62 months 

•IP or postoperative sCT: 1221 pts;  

•HIPEC: 62 pts 



  

Single Site 

Ascite: NO 

Multiple Site 

Ascite: Rare 

Confluent or  Diffuse 

PC 

Ascite: Frequent 

Recurrent EOC: Scenarios 



153 Pts 



The Role of HIPEC after CRS 

 

Primay EOC 



• Phase II Study 

 

• 4 Italian centers: Milan NCI, Messina University, Bentivoglio and 

Manerbio Hospital 

 

• 26 Patients with advanced epithelial ovarian cancer 

 

• Study period: November 2004 to July 2010 

STUDY STRUCTURE 



Histological subtype 

Serous AdenoCA  
  26 

Grade   1/2 4 

3 22 

Stage   III 25 

IV  1 (proximal vagina)  

CA125  >35  24 

PATIENTS‟ CHARACTERISTIC 



Patients: 26; Stage III–IV EOC 



The Role of HIPEC after CRS 

 

Recurrent EOC 



STUDY DESIGN 

Retrospective study  

Data extracted from a multi-institutional prospective database  

Four Italian centres: 

– National Cancer Institute (NCI) of Milan 

– General Surgery Unit of Messina‟s University 

– Bentivoglio‟s hospital 

– Manerbio‟s hospital 



PATIENT‟S CHARACTERISTICS 

• April 1995 to May 2010 

• Fifty-six patients  

• Mean age: 55.2 years (30-75) 

• Mean preoperative serum albumin: 4.0 g/dl (2.2-5.4) 

• Performance Status: 33 = PS-0, 19 = PS-1, 5= PS-2. 

• Previous surgical score (PSS):23= PPS-0, 13=PPS-1, 19=PPS-2, 
2=PPS-3. 

• Ca 125 (U/ml) >35: 46% 



 

 

 

 

 

PATIENT‟S CHARACTERISTICS 



RESULTS 

• Median PCI: 15.2 (range: 4–30) 

• Median operative time: 563 minutes (240-840) 

• Median length of stay: 27.6 days (7–108)  

 



 

 
Median OS 25.7  months 

5-year OS 23% 

Median PFS were 10.8  months 

5-year PFS 7% 

OUTCOMES 



 

 

Median OS months:  

 27,5 cc-0 

  13,3 cc-1/” 



Variables  correlated with OS by univariate analysis:  

•ECOG performance status; 

• Preoperative serum albumin level; 

• Histological grading; 

•Previous surgical score; 

•Completeness of cytoreduction. 

 

Variables correlated with OS at the multivariate analysis    

•ECOG performance status (HR: 5.89, 95%CI: 2.08-16.71, p-value: 0.001); 

•Preoperative serum albumin (HR: 3.89, 95%CI: 1.42-10.69, p-value: 0.008);  

•Completeness of cytoreduction (HR: 4.40, 95%CI: 1.55-12.51, p-value: 0.005). 

ANALYSIS 



•Confirmation of the role of CRS (CC-0) on outcomes effort to spread 

this concept 

 

•Promising results for CRS and HIPEC on Primary and  Recurrent 

EOC  

 

•Randomised Study are necessary to asses the real benefit of HIPEC  

EOC: CONCLUSION 



• 5th  most common form of cancer (171,000 cases) 

in Europe (2004) 

  

• 3th  most common cause of death due to cancer 

(137,000 deaths) 

Gastric Cancer 



159 Pt WITH PC from GC 



Median OS  

•CRS+HIPEC: 11.0 mts 

•CRS: 6,5 mts 

Patients: 68 

•Sync: 51 

•Rec: 17 






