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Terza sede di metastasi dopo polmone e fegato

L’80% è dovuto a secondarismi da:

- Mammella

Metastasi ossee

- Prostata

- Polmone

- Rene

- Tiroide



Metastasi ossee da tumori GI, 

davvero un problema?

• Epidemiologia 

• Panoramica sulle diverse neoplasie

– Comportamento clinico

– Significato prognostico

– Terapia

– Implicazioni biologiche 

• Il carcinoma gastrico come modello



Epidemiologia

Neoplasia Incidenza 

metastasi ossee

Tipologia delle 

elsioni

Isolate (1° sede)

Esofago 1% miste rare

Pancreas 1% miste no

HCC 3-20% Osteolitiche/

miste

si

Vie biliari 3-5% miste si

Colon 5% osteolitiche rare

Retto 5-10% miste si

Stomaco 1-2% (autopsia 

20%)

Osteoblastich

e/miste

si



HCC and bone metastases

Asian patients

• More frequent

• Mixed 90%

• Multiple 70%

• mOS 11 months

Western patients

• osteolytic 80%

• Soft tissue expansion

• Hypervascolaerized

• Aggressive • mOS 11 months

• Prognostic factors for S

Child/PS

• VEGF mediated

• Moderately aggressive

• Aggressive 

• Median survival a few

months

• No utility of bone scan

Radiotherapy effective
Good response to bifosfonates (embolization)



PDAC and bone metastases

7% incidence

• Associated with squamous

subtype (smokers)

• c-myc alteration



Genomic analyses identify 4 molecular 

subtypes of pancreatic cancer Nature 2016 

Smokers

C-MYC mut





Metastasi ossee e carcinoma del colon-retto: 

prognosi

Attenzione 

PS importante!!



Carcinoma del colon-retto 

e metastasi epatiche

• Fattori prognostici per sviluppo di meta ossee: 
metastasi polmonari e neoplasie rettali.

• Seguire il paziente con ca del retto e i pazienti 
operati per lesioni polmonarioperati per lesioni polmonari

• Sono più spesso eventi tardivi e cattiva prognosi 
(osteolitiche) (mOS 7 mesi, D. Santini)

• Zoledronato efficace nel ritardare SRE ma impatto 
anche su sopravvivenza

• No mutazione specifica ma attenzione a ALK



Female

Elderly

Right colon

Nodal mets

RAS&BRAF wt

MSI-high

Characteristics of ALK/ROS/NTRK rearranged mCRC

Pietrantonio …Cremolini, JNCI ‘17







Gastric cancer and bone metastases

Bone metastases prognostic factors for survival: 8.7 

vs 4 months

The majority of bone metasese are asymptomatic

Methacronous met median time to met 16 months

Sites: Spine; pelvis

PS prognostic factor for survival

vs 4 months

Better survival for patients with bone only vs bone + 

other sites

S-1 or irinotecan better?

Synchronous vs metachronosus prgonsotic

Cardia > incidence; PD >



Tipico dello stomaco distale 

Istotipo mucinoso

Raro nella giunzione EG

3-5% incidenza

4% incidenza







Metastasi ossee e midollari: 

l’esempio del carcinoma gastrico

• Attenzione è diversa la situazione fra 

metastasi ossee e coinvolgimento midollare.

• Coinvolgimento midollare può rispondere 

bene e avere una buona prognosi. 



12-15% incidence

Rectal cancer 16% vs 30% pre vs no 

prechemoradiotherapy





Invasione midollare e metastasi ossee

• Perché i tumori GI hanno una bassa incidenza 

di metastasi ossee ma una alta incidenza di 

invasione midollare? 

– Occasionale crocevia di passaggio? – Occasionale crocevia di passaggio? 

– Qualche significato biologico nascosto? 

• Caratteristiche delle cellule tumorali o degli 

esosomi?

• L’esempio del carcinoma gastrico



• Pre-metastatic niche formation

• Chemotactic attraction of malignant cells

• Homing of malignant cells to bone marrow

• Acquisition of an osteomymetic cell phenotype

After a latency period (months to years) malignant cells can 
proliferate into tumors that alter bone remodeling processess

The bone metastasis:

the marrow invasion as the first step

proliferate into tumors that alter bone remodeling processess
by inducing activation of osteoblasts and osteoclasts function. 



The role of exosomes: new actors in the play

The bone marrow invasion: 
really a first step only?

• exosomes (small vesicles surrounded by a membrane 
similar to cellular membrane with a few cytosol); 
express integrin (avB5 liver, a6B4 lung, 
…….) responsible for cell to cell comunication



The bone marrow invasion: 

really a first step only?

What really happens:

• tumour cells present EMT and release 
exosomes

• exosomes (small vesicles surrounded by a • exosomes (small vesicles surrounded by a 
membrane similar to cellular membrane with 
a few cytosol); express integrin (avB5 liver, 
a6B4 lung, …….)

• CXCL12 attract cells expressing CXCR4

• soluble RANKL attract cells expressing RANK



The bone marrow invasion: 
really a first step for bone metastases or a connecting

point?



Bone marrow:

the bad father of the metastatic process?

• Initiated tumor cells (KRAS, c_myc, ….)  

• inflammation (IL-6; IL1B, IL-8, COX-2,…)

• Hedge Hog activation

• Epithelial mesenchymal transition• Epithelial mesenchymal transition
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Bone marrow:

the bad father of the metastatic process?

• Initiated tumor cells (KRAS, c_myc, ….)  

• inflammation (IL-6; IL1B, IL-8, COX-2,…)

• Hedge Hog

• Epithelial mesenchymal transition

• Mesenchymal cells release exosomes to bone marrow• Mesenchymal cells release exosomes to bone marrow

• Recruitment of bone marrow stromal cells by exosomes, 
leaving bone marrow to tumor and in part creating the 
tumoral niche. They release exosomes to find the specific
metastatic sites

• Mesenchymal tumor cells migrate to tumoral niches
where they convert to epithelial (to proliferate) and then
again to mesenchymal to go to the specific metastatic site 
on the basis of exosomes messages





“HH and CXCL12 and the others”: 

the bad company



Epithelial mesenchymal transition



fibroblast 

activation 

protein

stromal cell 

(mesenchymal origin)

carncer-associated 

fibroblasts
CXCL12 

(SDF-1α)

CXCR4

Exclusion of T cells in PDAC: 

the Startrek effect

T cell exclusion

CXCR4

cancer cell

T cell

high mobility 

group box 1

T cell exclusion

CXCR4

low 

expression

Patients with pancreatic ductal adenocarcinoma 

(PDA) had no objective responses to anti CTLA-4 

or PD-L1 monoclonal antibodies.

Inhibition of CXCR4 restores the response to 

CTLA-4 or PD-L1.

CXCL12 

(SDF-1α)

Courtesy by Prof F. Piva



Prospettive terapeutiche 

• Interferire con HH e somministrare agenti 
differenzianti (da mesenchimale a epiteliale) o 
capaci di colpire le cellule nella fase 
mesenchimale (eribulina)

• Inibire l’effetto immunosoppressivo di CXCL12 
sia per rendere meno ospitale la nicchia 
metastatica che per far funzionare meglio 
l’immunoterapia in ogni sede anche dove 
potrebbero esserci dei santuari. 



Esosomi come target terapeutico?

Francesco 

Piva

Cancer cell

CXCL12

CXCR4

Cancer cell

CXCR7

Activated
Non activated
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