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Understanding the biology of desmoids. Are we talking

about one disease or different types of desmoids?
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What is a desmoid/fibromatosis?
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First, let‘s separate both terms:

desmoid:

desmos (greek) band, chain, bond

-oid: comparable, similar

fibromatosis:

 fibra: (latin) fiber

 -osis: chronic disease

desmoid fibromatosis

desmoid-type fibromatosis

fibromatosis

desmoid

desmoid tumor
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Let‘s look into the WHO classification



2nd february 2020|Desmoid pathology| Eva Wardelmannpage 6

Who get‘s a desmoid?
• 5-6 cases per 1 million per year

• Peak age: 30 to 40 years

• female predominance

What is the difference between superficial

(plantar and palmar) fibromatosis and

desmoid-type fibromatosis?
• Superficial fibromatosis occurs on hands and feet

(Dupuytren disease and Ledderhose disease)

• Microscopically, superficial fibromatosis looks very similar

compared to desmoid-type fibromatosis

• Superficial fibromatosis has some common features with

desmoid fibromatosis but no CTNNB1 mutations

• Incidence increases with age > 30 years

• male predominance

Guillaume Dupuytren 1777-1835

French surgeon

Georg Ledderhose 1855-1925

German surgeon

©perfectmatch - stock.adobe.com

Knuckle pads

https://i2.wp.com/plasticsurgerykey.com/

wp-content/uploads/2018/10/C3-FF7-2.gif?w=960
https://www.dupuytren-online.de/images/

Ledderhose_Debbie_beforeRT.jpg

https://i2.wp.com/plasticsurgerykey.com/
https://www.dupuytren-online.de/images/
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https://www.handchirurgie-hofbeck.de/wp-content/uploads/2017/05/wsb_853x499_dupuytrencollage.jpg

Dupuytren disease
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8

Where do desmoid-type fibromatoses occur?

Everywhere in the body!
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What about the biological behavior of desmoid-type fibromatosis?

in the www:

aggressive

benign

semi-malignant

intermediate

invasive

…

WHO classification:

intermediate biology

(locally aggressive)

• can regress

• can recur

• do not metastasize

• can affect quality of life
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39-years old female patient

with a 6 cm measuring nodular

tumor of the transversal colon

connected to the abdominal

wall 
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Infiltrative margins
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Smooth muscle

tumor
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Fibroblastic tumor cells in bundles
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CD34, x 10 SMA, x 10

desmin, x 10 CD117, x 10
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Dedifferentiated liposarcoma

MDM2/CDK4 overexpression/amplification

GIST (spindle cell type)

KIT+; CD34+; DOG-1+; 

Typically connected to the lamina muscularis propria of the tubular GI tract, often protrudes into

the mesentery

Retroperitoneal fibrosis (Ormond’s disease)

hyalinised collagen

Lymphoplasmocytic infiltrate

no nuclear ß-catenin expression

IgG4-expressing plasma cells increased

Important differential diagnoses

Huss, S. et al. Histopathology 2013
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Morphologic similarities of GIST and fibromatosis

Differential diagnosis can be made

easily by immunohistochemistry:

• ß-catenin

• CD34

• DOG 1

• CD117
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The life of ß-catenin in the cell

Functions:
• dual role in development –

signalling and structural

• establishment of body axis

• tissue homeostasis

• cell renewal

• regeneration

• …

Valenta et al. EMBO J 2012



2nd february 2020|Desmoid pathology| Eva Wardelmannpage 20

-Catenin

mut

Con-

ductin

Axin

Cell membrane

APC

GSK3

-Catenin

P

degradation

Physiologic degradation

TrCP
Ub
Ub

Ub

phosphorylation

ubiquitination
-catenin

stabilisation

Tcf

expression

of target genes

Mutation associated
inhibition of degradation

-Catenin

-Catenin

APC

Con-

ductin

Axin

GSK3

P

P

P

-Catenin

Courtesy of Arend Koch

nucleus

ß-catenin level and location in the cell varies…
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How/where

ß-catenin is

regulated

Valenta et al. EMBO J 2012
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codon

Exon 2 Intron 2 Exon 3 Intron 3 Exon 4
61 bp 448 bp 228 bp 200 bp 254 bp

Exon 5
239 bp

Exon 1
166 bp

20 - AAVSHWQQQSYLDSGIHSGATTTAPSLSGKGNPEEEDVDTS - 60

phosphorylation sites

-catenin phosphorylation sites

T  C T

C  C T

Point mutation in codon 45 (Ser-45Pro) 

Courtesy of Arend Koch

Wild type

mutant sequence

4533 37 4129

Amino acid sequence
S = serin
T= threonine

DNA sequence of the CTNNB1 gene

without phosphorylation

no degradation

-> ß-catenin accumulates!
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CTNNB1 (cadherin-associated protein beta) (exon 3)

B. cKIT (exon 10)

• in a subgroup of fibromatoses

more complex CTNNB1 mutations

occur

• additional mutations in KIT exon 10

are observed in single cases
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How to perform mutation analysis?

and

What is the relevance of mutation analysis?
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Mutation analysis in desmoid fibromatosis

Technical aspects:

identification and quantification

of tumor content in the slide

macrodissection

deparaffinisation
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Mutation analysis in desmoid fibromatosis
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Sanger Sequencing
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Sanger sequencing in desmoid fibromatosis
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DNA population

DNA population

Simultaneous

amplification

Simultaneous

sequencing of the

amplicon population

1st Generation Sequencing

Next Generation Sequencing

clonal amplification

of single molecules

Parallel sequencing of

the amplicon clones

Adaptor ligation

(Library)

Next Generation Sequencing (NGS): Prinzip Next generation sequencing (NGS): principle
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Next Generation Sequencing - Workflow

MiSeq - Illumina
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What about patients without CTNNB1 mutations?

• the majority of them has an APC mutation, mostly in a hereditary background

• APC germline mutations lead to familial adenomatous polyposis (FAP)

• esp. in young patients without CTNNB1 mutation FAP should be considered

and patients should get coloscopy to exclude such a possibility

• a small minority of patients has sporadic APC

mutations

• very few patients have alterations in other parts of

the Wnt pathway
multiple polyps in FAP
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CTNNB1 mutation

Nuclear ß-catenin 

expression

Positive Negative

D32G 1 0

T41A 54 4

S45F 5 0

S45P 4 1

S45C 1 0

T42_K49delinsQ 1 0

Wild type 

Associated with 

FAP
3 2

Not associated 

with FAP
8 0

Total 77 7

Correlation between ß-catenin expression and CTNNB1 mutation

Huss, S. et al. Histopathology 2013
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Most frequent mutational subtypes in CTNNB1 in fibromatosis

n %

WT 22 25,9

p.T41A 37 43,5

p.T41I 4 4,7

p.S45F 7 8,2

p.S45P 10 11,8

p.[(S45T(;)S45Y)]* 1 1,2

p.[(S45P(;)S45F)]* 2 2,4

p.[(S45F(;)S45S)]* 1 1,2

p.S45delinsKA 1 1,2

n(total) 85 100
*double mutant

Huss, S. et al. Histopathology 2013
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KIT exon 10 variants: Relevance for biological behavior or for

response to treatment?

Huss, S. et al. Histopathology 2013
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BMC Cancer 2014
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Prognostic relevance of the mutational subtype in 
CTNNB1 in fibromatosis

Ann Oncol 2013

Ann Surg Oncol 2015

Ann Surg Oncol 2016



2nd february 2020|Desmoid pathology| Eva Wardelmannpage 41

The frequency of additional mutations in fibromatosis…

n=204

…is ~ 15%!

Trautmann et al. submitted
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Summary 

• Desmoid-type fibromatosis can occur everywhere

• biological behavior is not predictable

• S45F mutations could be an indicator of an increased recurrence risk

• S45 mutations are associated with a higher progression arrest rate 

under imatinib compared to T41 mutations and wild type

• a subgroup of desmoid type-fibromatoses has additional allelic variants

in KIT exon 10, probably polymorphisms with clinical relevance

• Additional mutations occur in 15% of cases

• Patients with CTNNB1-wildtype desmoids could be FAP patients and

should get a coloscopy

• Treatment strategies are still diverse, including „watch and wait“
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University Hospital Münster Gerhard-Domagk-Institute of Pathology
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Thank you for your attention


