
HET HAVIKSOOG

Begin december 2021 werd 
een review gepubliceerd 
in het wetenschappelijk 
tijdschrift ‘Nature Reviews Di-
sease Primers’ met als onder-
werp ‘Primary and metastatic 
peritoneal surface malignan-
cies’. Dit artikel is tot stand 
gekomen dankzij de samen-
werking van oncologisch 
chirurgen uit Saudi Arabie, 
Zwitserland, Indië,  België, 
Frankrijk, Duitsland, Austra-
lië, de Verenigde Staten en 
Engeland. Vanuit ZOL was 
abdominaal chirurg prof. dr. 
Kurt Van Der Speeten actief 
betrokken bij de uiteindelijke 
realisatie van dit artikel.

Nature Reviews Disease Pri-
mers behoort tot de Nature 
Reviews portfolia met een 
uitzonderlijk hoge impact 
factor. Elke Primer geeft 
een globaal overzicht van 
het vakgebied en overloopt 
grondig de belangrijkste 
onderzoeksvragen rond 
een bepaald onderwerp, 
in dit geval ‘metastatische 
peritoneale kankers’. Dit 
is een heterogene groep 
peritoneale metastases 
van andere kwaadaardige 
tumoren (ovarium, pancreas, 
maag, darm, appendix). 

De auteurs beschrijven op 
een zeer overzichtelijke 
manier de verschillende 
hypotheses betreffende de 
pathofysiologie van perito-
neale kankers.

De diagnose is niet eenvou-
dig en vereist vaak moderne 
beeldvormings- en inter-

ventie technieken, inclusief 
chirurgische exploraties. 

In het afgelopen decennium 
is de prognose van deze zeer 
ernstige maligne aandoe-
ning sterk verbeterd, niet 
alleen de overleving van de 
patient(e), maar eveneens 
de levenskwaliteit. Volledi-
ge cytoreductieve chirurgie 
gecombineerd aan peri-ope-
ratieve systemische chemo-
therapie kunnen in sommige 
geselecteerde gevallen zelfs 
tot genezing leiden. Intra-
peritoneale chemotherapie 
wordt tegenwoordig even-
eens beschouwd als een 
zeer belangrijk onderdeel 
van de behandeling.

De auteurs besluiten dat de 
belangrijkste uitdaging voor 
de toekomst niet alleen de 
ontwikkeling is van intra-
peritoneale behandelingen 
die evenwaardig zijn aan de 
systemische chemotherapie, 
maar eveneens het onder-
zoek naar de meest optimale 
individuele behandelingsstra-
tegie rekening houdend met 
de primaire tumor, de omvang 
van het ziektebeeld en de 
voorkeur van de patient(e). 

Alles lijkt erop dat een 
gunstigere prognose in de 
nabije toekomst mogelijk 
is dankzij nieuwe evoluties 
in medische beeldvorming, 
minder invasieve chirurgie, 
nanomedicijnen en op maat 
gemaakte intraperitoneale 
behandelingen. 

prof.dr. Willem Ombelet

In deze rubriek bespreekt het Haviksoog een  
opmerkelijke wetenschappelijke publicatie van ZOL- 
medewerkers of -artsen uit de afgelopen maanden.

Peritoneal surface malignancies (PSM) comprise a  

heterogeneous group of quite different cancers in terms 

of incidence, sensitivity to systemic therapies and pro­

gnosis, all of which are unique in their proclivity for peri­

toneal dissemination. PSM can be primary tumours of the  

peritoneum (peritoneal mesothelioma and primary peri­

toneal cancer) or disseminate secondarily as peritoneal 

metastasis from tumours of other organs, which include 

those of intraperitoneal origin (tumours of the digestive 

and female reproductive tract as well as sarcoma) and 

those of extraperitoneal origin (lung, breast and kidney 

tumours) (Fig. 1).
Until ~10 years ago, PSM were considered orphan  

diseases with limited therapeutic options and heralded 

a poor prognosis1. The primary reasons for poor patient 

outcomes are related to diagnosis at an advanced stage 

and the limited clinical response of most entities to con­

ventional therapeutic options such as systemic chemo­

therapy. Major innovations over the past two decades 

include the adoption of novel surgical techniques, such 

as peritonectomy procedures and multivisceral resec­

tions to obtain complete cytoreduction (defined as 

absence of macroscopic disease)2, and the application 

of intraperitoneal chemotherapy to address microscopic 

residual disease3–5. Despite the perception of high mor­

bidity of such procedures, optimization of perioper­

ative care has led to the morbidity and mortality rates 

of these procedures being equivalent to those of other 

major abdominal cancer surgeries6–9. Concurrent devel­

opment of new multidisciplinary strategies involving 

perioperative systemic chemotherapy10 and targeted 

and maintenance therapies11 has dramatically changed 

the landscapes and the prognoses of these diseases. In 

selected patients, long­ term survival and even cure have 

become possible and the overall prognosis seems to be 

equivalent to that of patients with metastatic disease at 

other sites (such as in the liver or the lungs)12. In addition 

to therapies with curative intent, the development of less 

invasive and better­ tolerated treatments can also provide 

symptomatic relief and improved survival for patients 

Sarcoma

A cancer of the connective 

tissue including bones, nerves, 

muscles, tendons, cartilage or 

blood vessels.

Orphan diseases

Diseases that have been 

ignored, mostly owing to  

their rarity.
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Abstract | Peritoneal surface malignancies comprise a heterogeneous group of primary tumours, 

including peritoneal mesothelioma, and peritoneal metastases of other tumours, including 

ovarian, gastric, colorectal, appendicular or pancreatic cancers. The pathophysiology of peritoneal 

malignancy is complex and not fully understood. The two main hypotheses are the transformation 

of mesothelial cells (peritoneal primary tumour) and shedding of cells from a primary tumour with 

implantation of cells in the peritoneal cavity (peritoneal metastasis). Diagnosis is challenging and 

often requires modern imaging and interventional techniques, including surgical exploration.  

In the past decade, new treatments and multimodal strategies helped to improve patient survival 

and quality of life and the premise that peritoneal malignancies are fatal diseases has been 

dismissed as management strategies, including complete cytoreductive surgery embedded  

in perioperative systemic chemotherapy, can provide cure in selected patients. Furthermore, 

intraperitoneal chemotherapy has become an important part of combination treatments. 

Improving locoregional treatment delivery to enhance penetration to tumour nodules and reduce 

systemic uptake is one of the most active research areas. The current main challenges involve  

not only offering the best treatment option and developing intraperitoneal therapies that are 

equivalent to current systemic therapies but also defining the optimal treatment sequence 

according to primary tumour, disease extent and patient preferences. New imaging modalities, 

less invasive surgery, nanomedicines and targeted therapies are the basis for a new era of 

intraperitoneal therapy and are beginning to show encouraging outcomes.
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with advanced disease and, therefore, a more optimistic 

outlook for patients and their families.

In this Primer, we describe the epidemiology, patho­

physiology, diagnosis and prevention of primary perito­

neal mesothelioma and primary peritoneal cancer, and 

of peritoneal metastases of the digestive tract, female 

reproductive tract and sarcoma as well as of extraperi­

toneal tumours. We discuss in detail the treatment 

options, with special emphasis on the quality of life 

(QoL) of patients with PSM, and close with an outlook 

on upcoming innovations.EpidemiologyIncidence and prevalence of PSM vary widely based on 

the underlying primary tumour, with the highest inci­

dence in patients with ovarian and gastric cancer13. As 

PSM are difficult to detect on cross­ sectional imaging 

and not specifically documented in national registries 

as no separate code previously existed until recently, 

estimating their true incidence is difficult. Additionally, 

sites of metachronous metastases are not captured in 

most cancer registries, making it challenging to esti­

mate the incidence of isolated peritoneal metastases. 

The GLOBOCAN registry, which provides estimates 

of the global incidence of cancer in 185 countries, does 

not record the incidence of PSM separately14. The closest 

approximation of these data comes from cohort stud­

ies that report the incidence or prevalence of peritoneal 

metastases as the proportion of patients with a particular 

histological subtype15,16. All data relating to the incidence 

and prevalence of PSM comes from high­ income coun­

tries in the Western world. The incidence of most com­

mon cancers giving rise to PSM, such as ovarian, gastric 

and colorectal cancers, increases with age and they are 

more common in the age group ≥50 years14. In the past 

few decades, the incidence of these cancers has been 

increasing, especially that of colorectal cancer. However, 

the overall age­ adjusted incidence of PSM seems to be 

mostly unchanged over the past four decades17. Of note, 

the incidence of secondary PSM by far exceeds the inci­

dence of primary PSM. Between 2012 and 2016, the 

annual age­ adjusted incidence of primary peritoneal 

malignancies was 4.36 per 1,000,000 persons and that of 

synchronous secondary peritoneal metastases was 99.0 

per 1,000,000 persons in the Czech Republic17.
PSM secondary to intraperitoneal tumours

The specific incidences of PSM vary depending on 

the underlying malignancy. Globally, the incidence of 

ovarian cancer and, therefore, of peritoneal metastases 

from ovarian cancer has increased in the past decade, 

with the highest average annual percentage change of 

4.4% found in Brazil, which may be associated with an 

increase in sedentary behaviour18,19. The reported rel­

ative incidence of peritoneal metastases from ovarian 

cancer is 60–70% whereas it is <10% for other gynae­

cological malignancies20. Although studies on mortality 

specific to ovarian peritoneal metastases are lacking, 

overall mortality due to ovarian cancer has declined, 

most probably because more effective treatments have 

become available21,22.For gastrointestinal malignancies, the relative inci­

dence of peritoneal metastases is highest for gastric can­

cer, at 15–43% (for both synchronous and metachronous 

metastases), depending on gastric cancer subtype23,24. 

Although the incidence of gastric cancer is the highest 

in East Asia (Japan and Mongolia) and Eastern Europe, 

specific reporting of the incidence of peritoneal metas­

tases from gastric cancer from these regions remains 

scarce 14. In a registry study from the Netherlands, 

peritoneal metastasis was detected in 14% of gastric 

cancers at the time of initial diagnosis, with a median 

survival time of 4 months24,25. For colorectal cancer, the 

relative incidence of synchronous peritoneal metastases 

is 4–15%16,26. Around 8% of patients at the time of pri­

mary resection and up to 25% of patients with recur­

rent colorectal cancer will develop metastatic disease 

confined to the peritoneal surfaces16,27. Appendiceal 

mucinous tumours are the most common underlying 

cause of pseudomyxoma peritonei (PMP), with a reported  

incidence of 0.4–1.9 per 1,000,000 person­ years28.

PSM secondary to extraperitoneal tumours

Compared with intraperitoneal tumours, extraperi­

toneal tumours rarely cause PSM, and data from 

population­ based studies on the incidence of PSM from 

these cancers are very scarce. In a population­ based 

study from Ireland, 5,791 patients were diagnosed with 

PSM from 1994 to 2021, of whom 543 (9%) had an 

extra­ abdominal primary malignancy29. Breast cancer 

(40.8%), lung cancer (25.6%) and melanoma (9.3%) were 

the most common extra­ abdominal cancers to develop 

PSM. The actual incidence of PSM from these cancers is 

low: 1.2% of 1,041 patients with lung cancer treated over 

a 26­ year period in a cohort study from Japan and 0.7% 

in 3,096 patients with breast cancer treated from 2001 to 

2010 in a cohort study from the USA30,31.
PSM of primary peritoneal tumours

A population­ based study from Sweden showed an 

increase of 0.9 to 1.24 per million per year in the inci­

dence of peritoneal mesothelioma in the years 2011–2015  

compared with 1993–2003 (reF. 32). Occupational or 

environmental exposure to asbestos is a risk factor for 
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Metachronous metastases
Metachronous metastases are 

diagnosed at least 3 months 
after diagnosis of the primary 

tumour, whereas synchronous 
metastases are diagnosed with 

the primary tumour or up to  
3 months after its diagnosis.Pseudomyxoma peritonei

(PMP). This syndrome results 
from the progressive accumulation of mucin in the 

peritoneal cavity; perforation 
of an epithelial neoplasm of 

the appendix is the most 
common cause.
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