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Society community of experts on the incidence threshold and the list of entities
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The list of ultra-rare sarcomas, defined as those sarcomas with an incidence 

, comprises 56 soft tissue and 21 bone sarcoma types. The incidence of 

ultra-rare sarcomas account for ly  of all soft tissue and bone sarcomas, 

confirmin h es inherent ultra-ra e number of patients

Abstract 

Background: Am sarcomas, which are rare cancers, many types are exceedi

however, a definition of “ultr cancers is not established yet. The problem of ultra-

rare sarcomas is particularly relevant since they represent unique diseases and their rarity 

poses major cha s for osis, understandin disease biol clinical 

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



This article is protected by copyright. All rights reserved

evidence to support new development and achieve formal authorization of novel 

therapies. 

Methods: The Connective Tissue Oncolo Society promoted a consensus effort 

in November 2019 to establish on how to define ultra-rare sarcomas throu expert 

consensus and epide cal data, and to work out a comprehensive list of these 

diseases. The list of ultra-rare sarcomas was based on the 2020 classification, The 

incidence rates were estimated the information network on rare cancers 

Enet) database and the NETSARC the French Sarcoma Network’s 

clinical-pathol istry. Incidence rates were further validated in collaboration with 

the Asian can , Korea, Taiwan. 

Results: It was a that the best criterion for a definition of ultra-rare sarcomas is 

incidence. sarcomas were defined as those sarcomas with an incidence around 

, to include those entities whose rarity makes it extremely difficult to 

conduct well-powered prospective clinical studies. Based on this threshold, a list of ultra-

rare sarcomas was defined, which comprises 56 soft tissue and 21 bone sarcoma types. 

Conclusions: ther, the incidence of ultra-rare sarcomas account for ro of 

all soft tissue and bone sarcomas. This confirms that the challen inherent in ultra-rare 

sarcomas  number of patients.

Key words:  rarit  development.

Text pages: 28

Tables: 2

Figures: 2

Supporting files for publication: 2

Introduction

Rare cancers are defined as mali s with an incidence of ,000/year1-5. This 

definition is the result of a consensus effort within the European oncolo community that 
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took place in the context of a project funded by the European n entitled 

Surveillance of Rare Cancers in Europe ARECARE). 

The definition of rare cancers is based on incidence, and not on prevalence as it is in rare 

non-neoplastic diseases1,6. The incidence-based criterion for rare cancers has 

been internationally ised and is currently used in Europe, SA and Eastern Asian 

countries7-9. In Europe, 12 families of rare cancers were identified with a wide consensus 

in the context of the Joint Action on Rare Cancers launched by the E 6. 

Sarcomas are one of the rare cancer families with an incid 6.

sarcomas, many types are exceed rare. They could be labelled as 

as in the EU Clinical Trials Regulation (European Parliament and Council of the European 

Union, 2014). This ulation identifies ultra-rare diseases as a prevalence below 

2/100,000. However, a definition of ultra-rare cancers has yet to be established.

 

the sarcoma community, the problem of ultra-rare types is particularly relevant. The 

2020 HO classification of bone and soft tissue sarcoma listed approximately 

100 different sarcomas and mesenchymal tumours of intermediate mali 10. Most of 

these entities, represe unique diseases, are ultra-rare. Rarity poses major challen

for di with approximately of all sarcomas b misclassified when nosed 

outside reference centres11, understandin disease ti clinical evidence to 

support new d discovery and development. This also leads to a specific problem in the 

atory as formal authorization of novel therapies by ulatory encies is 

difficult to achieve. Consequently, off-label use of medication, when affordable, is 

frequently the only way to access active treatments for those patients. 

this nd, a representative, multidisciplinary of experts from the obal 

sarcoma community convened at the 2019 Annual Meetin of the Connective Tissue 

Oncology Society (CTOS) and initiated a process to reach a definition and a list of ultra-

rare sarcomas. This list was intended to increase awareness of the wide variety of 

histolo types with limited incidence in the sarcoma family of tumours, to direct efforts to 

describe their natural history and develop novel ways to evaluate therapies in these 

nancies, thus pavi the way for discussion with academia, pharma and re

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



This article is protected by copyright. All rights reserved

bodies the optimal method to facilitate the correct development and approval of 

novel therapeutics for ultra-rare sarcoma patients.

Here we provide a summary of the consensus process that led to the definition of ultra-

rare sarcoma ly, the list of ultra-rare sarcomas.

Material and Methods

A consensus meeti was d under the umbrella of CTOS November 13th, 

2019). Representatives from 30 sarcoma reference centres in the Canada, Asia 

and Australia, all disciplines involved in the research and care of sarcoma 

patients demiolo path molecular y, radi radiation therapy, 

medica y) atten

Prior to the a list of GIST/ STS and BS entities was circulated, the 2013 

classification of soft tissue and bone tumours as a backbone12. Mesenchymal 

neoplasms included in the classification of breast13, head and neck14, female 

15, central nervous system16 and tumours of haematopoietic and lymphoid tissues 

were added17. On es with metastatic potential were included. 

In the identification and definition of each specific entity, it was decided not to take into 

account criteria beyond the classification, such as molecular subtypes within each 

histolo specific anatomic locati  presentations.  

For those entities with data already available in population-based cancer istries 

incidence rates were estimated h the RARECAREnet project database 

www.rarecarenet.eu). This database is drawn from the widest 

collaborative study on the survival of cancer patients in Europe .eurocare.it). Data on 

incidence of sis 2000-2007) estimated RARECAREnet were 

subsequently compared to those extracted by the NETSARC the clinical-

pathol of the French Sarcoma Network18. Given the centralized histolo

review of all cases performed within NETSARC, the risk of misclassification inevitably 

implicit in CRs, which are constructed on community-based ical d s, was 

minimized. Second, it allowed for the inclusion of di described in the 2013 
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classification, for which CR data are not yet available. Incidence rates were further 

validated in collaboration with the Asian CRs of Japan, Korea, Taiwan of d s 

2011-2015), all of which contribute to the RARACAREnet Asia project9. Appendix 1 and 2 

summarize the list of entities for which the estimation of incidence was possible. 

The CTOS panel of experts was provided with the incidence data for all STS and BS and 

was asked to 1) about the best indicator for defin ultra-rare sarcomas, 2) identify 

those sarcomas for which u  prospective la clinical studies statistically 

powered randomized trials) is a major challen and 3) on the incidence cut-off to 

uish ultra-rare sarcomas the entities for which undertaki  prospective 

studies is a major challen her sarcomas,.

Once the 5th edition of the soft tissue and bone classification6 became available in 

2020, the list of ultra-rare sarcomas already by the authors on the basis of 

incidence was enriched with some of the newest entities introduced for the first time in the 

last book, but whose incidence could not be estimated by either RARECAREnet 

refer to 2000-2007) nor NETSARC 013-2016). The selection of the entities to be 

added to the ultra-rare up was made based on expert opinions. Th the same 

process, new entities introduced in the latest edition of classification of female 

tal s15 and head and neck14 tumours were added, if they met criteria for 

classification as ultra-rare. 

The final list of ultra-rare sarcomas  1 and 2) was shared also with all CTOS ultra-

rare sarcoma consensus effort members that could not attend the consensus meetin  

Results

An nt was confirmed to base the definition of ultra-rare sarcomas on incidence. It 

is notable that the precise incidence of ultra-rare cancers is often difficult to estimate, 

owin o both rarity and in some cases, recency of definition. 

Appendix 1 and 2 present the incidence rate of GIST, STS and BS, respectively, ranked by 

decli dence rate. 
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Looki to the listed entities and their incidence, the reached a consensus about an 

incidence threshold of around ≤1/1,000,000/year as cut-off for id ultra-rare 

sarcomas.

The CTOS  panel of experts perceived that conventional approaches to clinical studies are 

feasible for STS with an annual incidence /1,000,000 GIST, undifferentiated 

pleomorphic sarcoma, well-differentiated/dedifferentiated liposarcoma, leiomyosarcoma, 

dermatofibrosarcoma protuberans, solitary fibrous tumour, an , 

myxofibrosarcoma, synovial sarcoma, myxoid liposarcoma), which account for about 

of all STS . The  represent the of ultra-rare STS 

Table 1 lists the ultra-rare STS identified by consensus on the basis of 

incidence r with the ultra-rare STS identified by consensus only. Overall ultra-rare 

STS include 56 different types.

Table 2 shows the list of ultra-rare BS identified by consensus on the basis of incidence 

with the ultra-rare BS identified by consensus only. Osteosarcoma, conventional 

chondrosarcoma, sarcoma each have an annual incidence /1,000,000, 

accounti for 80 of all BS. The remai 20 of BS consists of ultra-rare BS  

2A and B). Of all BS, the u noses comprise 22 different types.

Discussion 

BS and STS include y 100 different path entities, as described in the 2020 

sarcoma classification10, many of them be ultra-rare. Each of these entities is 

marked by a specific morpholo y, natural history, sensitivity to medical ts and 

osis19. Their number increases every year, as new molecular markers are identified. 

Research and care in ultra-rare tumours is a major chall with major consequences 

for patients. To overcome these hurdles, there is an ur need to improve patient 

centralisation as well as the interactions of researchers and patients, on one side, and 

ators, on the other. ith this b a representative  of the obal 

sarcoma community, under the umbrella of the CTOS, met to  on how to 

define ultra-rare sarcomas thro expert consensus and epidemi  data, and to 

work out a comprehensive list of these diseases. 

By consensus, it was reed that the best criterion for a definition of rare cancers and 

therefore ultra-rare cancers is incidence, rather than prevalence. sarcomas were 
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defined as those sarcomas with an incidence around to include those 

sarcoma entities whose rarity makes it extremely difficult to conduct well-powered 

prospective clinical studies. Based on this threshold, it was found that ultra-rare sarcomas 

comprise 56 soft tissue and 21 bone sarcoma types, respectively, each of which deserves 

to be ated and treated specifically.  ther, the incidence of ultra-rare 

sarcomas account for ly of all STS and BS, respectively. This demonstrates that 

chall inherent to a patient who develops an ultra-rare sarcoma impact a  

number of patients, in total. The consensus eventually a that this list needs to 

be revised on a r basis, as new sarcoma entities will be identified, and updated 

incidence data will become available.

The incidence of the various ultra-rare sarcomas was consistently low across Asia and 

Europe. The only two exceptions were phyllodes tumour and de endometrial 

stromal sarcoma the incidence of which in Europe/RARECAREnet as well as in Asia, was 

tly more than 1/1,000,000. However, these two entities had a much lower incidence in 

the NETSARC database, most probably due to stic quality issues. On this basis, by 

expert consensus, phyllodes tumour and rade endometrial stromal sarcoma were 

inclu  the ultra-rare sarcoma. 

Similarly to the process used for the development of the list of rare cancers by 

we to base the list of ultra-rare sarcomas on the classification, 

which in turn utilizes a combination of anatomy and and molecular bio  

features to distin sarcoma types. Histopatholo features are just one of the 

attributes that si out any clinical presentation. In addition to bei affected by a 

histolo sarcoma type, a patient obviously presents with a spectrum of clinical features, 

which may be rare and ultra-rare as well, such as a rare anatomic location or an unusual 

sex, etc. Altho clinical presentations can impact p and dictate treatment, 

the classification was chosen because it is the list of cancer entities currently used to 

define and stratify diseases. Obviously, any clinical decision will be based on several 

factors, i.e. clinical characteristics of the individual presentation as well as molecular 

features y, when a treatment may be molecularly ted, a molecular marker is 

relevant from the pro
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The proposal of a threshold for ultra-rare sarcomas was also intended to help 

cies to sin out specific entities which are particularly cha from the research 

standpoint. timately, this means p ultra-rare sarcoma patients from missi

opportunities for the identification and approval of effective therapies. Compared to more 

common entities, ultra-rare sarcomas are often poorly characterized with ard to their 

epid y, y, natural history, ostic and predictive factors, and sensitivity to 

standard treatments. Currently, there is no mechanism for bidirectional communication 

between the clinicians, researchers and atory bodies. e est that this could be 

achieved thro mutual updates between the ultra-rare disease communities and 

ators. In ultra-rare sarcomas,  studies are only possible with either lo study 

durations and/or the involvement of a very  number of study sites th correspondi

quality control issues). This invariably decreases the interests of a pharmaceutical 

company to invest in and develop new in these tumours, even when an t may 

be available for other indications. Thus, metho cal issues add to the typical chall

of “orpha i.e. the limited market.  randomised clinical studies have not been 

undertaken for most ultra-rare sarcomas20. Exceptions include two randomized trials in 

alveolar soft part sarcoma, an ultra-rare STS. One of these studies was launched by the 

NCI in 2011 ClinicalTrials.gov Identifier: NCT01391962) and is still open to recruitment. 

The second trial ClinicalTrials.gov Identifier: NCT01337401) took five years to enrol 48 

patients in three countries and met the primary endpoint, but there was no submission for 

atory approval. Another recent example was a novel with positive outcomes for 

epithelioid sarcoma, requi a confirmatory randomised trial versus placebo in Europe 

before any approval and in th or a d conditional approval.

Currently, there is only one  specifically approved in one of the 56 ultra-rare STS in 

the list, and it is only approved by the FDA, namely tazemetostat in epithelioid sarcoma21. 

By contrast, while pexidartinb could be ated in a randomized study in localized 

tenosynovial cell tumour CT) lead to its approval by FDA in 2019, this is not 

feasible in the ultra-rare mal 22.

Most potentially active new and old in ultra-rare sarcomas are often used as off-label 

treatments. Inte off-label ts in ultra-rare sarcomas are often even 

as first-line therapy, by and Japanese clinical practice idelines23-26. The main 

barrier to label extension for already on the market is the fact that the initiative to file 
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for approval can only be taken by pharmaceutical companies, whose interest is usually low 

when a is almost off patent or already available as a eneric nt. Clearly, this 

results in discrepancies across countries and discrimination a patients affected by 

ultra-rare sarcomas. 

In order to improve this situation, new study s need to be conceived, adopted and 

endorsed particularly from the re standpoint. In the area of ultra-rare sarcomas, 

disease-based discussions with es need to be planned on a 

basis, before embarkin on the assessment of specific nts, includ the incorporation 

of expert scientific advice, which affects the type of study protocol proposed for 

development. If an internal control arm is not feasible, optimisin the collection of external 

-quality data by clinical istries should be en . In the an opportunity not 

to miss is the involvement of the European Reference Networks Ns), i.e. networks of 

cancer centres appointed by their ts to treat and research rare cancers. 

label extension is not feasible, centrali the use of selected off-label nts in sarcoma 

networks would be a way to  appropriateness. Current patients would benefit 

from new treatments likely to be effective and future patients would benefit from additional 

knowl  by expert centres. Adaptive tory pathways could be 

instrumenta

All this requires a sustainable l collaborative effort. Thus, the sarcoma research 

community should be able to collaborate on a scale. Pharmaceutical companies 

should value partnerships with academia. atory bodies should listen to the disease-

based communities, i  researchers and patient advocates. ltimately, this will 

involve close scrutiny and knowle of each type of ultra-rare sarcoma. This is easy 

when d with common cancers. It may be excee difficult when dealin with rare 

cancers. It may be almost impossible, unless a concerted effort is made, when deal

with ultra-rare cancers, such as the one fifth of sarcoma patients belon to the rare 

family of sarcomas.
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Tables

Table 1. List of ultra-rare soft tissue sarcomas identified based column) on 

incidence and of ultra-rare STS identified  column) on expert consensus only 

inclu STS histo types not found in the population accordi to the 2020 

s of soft tissue and bone tumours. 

Incidence-based in population based 

registries 

(RARECARENet EU, Asia, Net-Sarc)

WHO 

(Soft tissue and bone tumours, 

Gynecological, Head and Neck, 

Haematological)

Adult fibrosarcoma

Alveolar rhabdomyosarcoma  

Alveolar soft part sarcoma

matoid fibrous histiocytoma 

Clear cell sarcoma

Desmoplastic small round cell tumor

Ectomesenchymoma

Embryonal rhabdomyosarcoma

Embryonal sarcoma of the liver

BCOR-rea ometrial 

stromal sarcoma

Endometrial stromal sarcoma

YWHAE-rearra metrial 

stromal sarcoma

Endometrial stromal sarcoma, low rade  

Epithelioid sarcoma  

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



This article is protected by copyright. All rights reserved

Extra-renal m t rhabdoid tumor

Extra-skeletal Ew  

Extra-skeletal myxoid chondrosarcoma

Extra-skeletal osteosarcoma

Fibroblastic reticular cell tumour

Follicular dendritic cell sarcoma

Giant cell tumour of soft tissues

Haema dothelioma, composite

Haema dothelioma, epithelioid

Haema dothelioma, pse nic

Haema dothelioma, retiform

Histiocytic sarcoma

Infantile fibrosarcoma

Inflammatory myofibroblastic tumour

Indeterminate dendritic cell tumourtati tic cell sarcoma

tati tic cell sarcoma

Intimal sarcoma

erhans cell sarcoma

rade fibromyxoid sarcoma

rade myofibroblastic sarcoma

ar cell tumor

nant myoepithelioma/myoepithelial 

carcinoma

nant tenosynovi

Myxoinflammatory fibroblastic sarcoma

ant

Papillary intralymph ndothelioma

PEComa, exclu -epithelioid 

omyolipoma

Phyllo ant

Phosphaturic mesenchymal tumo t

Pleomorphic liposarcoma  

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



This article is protected by copyright. All rights reserved

Pleomorphic rhabdomyosarcoma  

CIC-rearr  

Round cell sarcoma with EWSR1-non-ETS 

fusions

Round cell sarcoma/Ewi

Sarcoma with BCOR ns 

Sclerosi ioid fibrosarcoma

Spindle cell / sclerosin rcoma

Biphenotypic sinonasal sarcoma

Inflammatory leiomyosarcoma

nant melanotic nerve sheath tumour

Metastasizin

Myxoid pleomorphic liposarcoma

NTRK-rearr dle cell sarcoma 

Abbreviations:

RARECARENet: Surveillance of Rare Cancers in Eu

Table 2. List of ultra-rare bone sarcoma identified based column) on incidence 

and of ultra-rare BS identified column) based on expert consensus only 

inclu BS h types not found in the population s) accord to the 2020 

s of soft tissue and bone tumours.

Incidence-based in population based 

registries

(RARECARENet EU, Asia, NETSARC)

WHO

Adamantinoma

sarcoma of bone

Chondrosarcoma, clear cell

Chondrosarcoma, dedifferentiated

Chondrosarcoma, periosteal

Chordoma, conventional

Chordoma, dedifferentiated
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Chordoma, poorly-differentiated

Epithelioid hae dothelioma of bone

Fibrosarcoma of bone

Leiomyosarcoma of bone

rade central osteosarcoma

nt cell tu t 

cell tumor of bone, ma t

Mesenchymal chondrosarcoma

Osteosarcoma, parosteal

Osteosarcoma, periosteal 

ffere morphic 

sarcoma of the bone

 

Rhabdomyosarcoma of the bone

CIC-rearr

Round cell sarcoma with EWSR1-non-ETS 

fusions

Sarcoma with BCOR ns

Abbreviations:

RARECARENet: Surveillance of Rare Cancers in Eu

Legends

Figure 1.  vs. non ultra-rare STS. Labels of non-ultra-rare STS are 

provid ltra-rare STS of all STS is pro re 1B.

Figure 2. vs non-ultra-rare BS. Labels of non-ultra-rare BS sub are 

provid ltra-rare BS of all sarcoma is provi  2B. A
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Undifferentiated sarcoma 

Well-
differentiated/dedifferentiate

d liposarcoma 

LeiomyosarcomaDermatofibrosarcoma 
protuberans 

Solitary fibrous 
tumour 

Angiosarcoma 

Myxofibrosarcoma 

Synovial sarcoma 

Myxoid 
liposarcoma 

A B

non ultra rare 

soft tissue sarcomas

82%

cncr_33618_f1.eps
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Osteosarcoma

Chondrosarcoma 

Ewing sarcoma

non ultra-rare bone sarcomas

81%

A B

cncr_33618_f2.eps
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