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Ag gres sive fibromatosis, usu ally called desmoid tu -

mor de vel ops from mus cle con nec tive tis sue, fasciae and

aponeuroses. This neo plasm is com posed of spin dle

(fibrocyte-like) cells. As re gards the site, ag gres sive fibro -

matoses can be di vided into: ex tra-ab dom i nal in the area

of the shoul der and pel vic gir dle or chest and neck wall;

ab dom i nal in ab dom i nal wall mus cles; intra-ab dom i nal

con cern ing pel vis, mesentery con nec tive tis sue or retro -

peritoneal space. Desmoid tu mor is a neo plasm which

rarely turns ma lig nant and is non-metastasizing but dem -

on strates abil ity to lo cal in fil tra tion into tis sue and is char -

ac ter ized by high risk of re cur rence (25–65%) af ter

sur gi cal treat ment. Desmoid tu mor eti ol ogy is un cer tain.

This neo plasm oc curs in spo radic (id io pathic) form and is

also as so ci ated with some fa mil ial neo plas tic syn dromes.

Most spo radic cases of ag gres sive fibromatosis con tain a

so matic mu ta tion in ei ther the ad eno ma tous polyposis coli

(APC) or b-catenin genes. Spo radic tu mors are more fre -

quent in women than in men from 2 : 1 to 5 : 1. In about

10–15 per cent of pa tients with fa mil ial ad eno ma tous

polyposis (FAP), ag gres sive fibromatosis is a pa renteral

man i fes ta tion of this fa mil ial syn drome con ditioned by

APC gene mu ta tion. Ab do men in jury – most fre quently

due to sur gery is said to play an im por tant role in the ini ti -

a tion of fi brous tis sue pro li ferative pro cess in the cases of

ab dom i nal and intra ab dom i nal forms. High cells growth

po ten tial with rel a tively high lo cal ma lig nancy is ob served

in about 10% of cases with spo radic tu mors as well as in

those FAP-as so ci ated. 

In tro duc tion

Fibromatosis is char ac ter ized by fi brous con nec tive tis -

sue pro lif er a tion. It is di vided into su per fi cial fibromatosis

and ag gres sive fibromatosis (Ta ble 1) [90].

Ag gres sive fibromatosis also called a desmoid tu mor, is 

a mesenchymal neo plasm and de vel ops from mus cle con -

nec tive tis sue, fasciae and aponeuroses. Due to lo ca tion, ag -

gres sive fibromatosis can be di vided into sev eral groups:

ex tra-ab dom i nal – in the area of shoul der and pel vic gir dle, 

chest and neck mus cles and in ex trem i ties; ab dom i nal in

ab dom i nal wall mus cles; intra-ab dom i nal con cern ing

small in tes tine mesentery con nec tive tis sue, pel vic or

retroperitoneal space (Ta ble 1). In ad di tion, ag gres sive

fibromatoses (deep) are fur ther di vided in ac cor dance with

the age of a pa tient into those that oc cur in in fants and chil -

dren un der 5 (in fan tile fibromatosis) and those that oc cur in

postpubertal in di vid u als [38, 55, 90]. Ag gres sive fibro -

matosis (deep) is a neo plasm rarely pre sent ing histological

ma lig nancy and lacks met a static po ten tial, but dem on strates 

the abil ity to lo cal in fil tra tion of tis sues and is char ac ter ized

by high risk of re cur rence (25–65%) af ter sur gi cal treat ment 

[7, 41, 44, 57, 66, 70, 81, 84]. 

The risk of re cur rence is gov erned less by the

histological pic ture than by the an a tomic lo ca tion of the le -

sion, the pa tient’s age, and the type of ther apy [38, 70, 90].

The ex act pathogenesis is un known how ever, trauma, en do -

crine and ge netic fac tors have been con sid ered caus ative

fac tors [2, 11, 16, 31, 41, 44, 46, 83, 88, 89]. This neo plasm
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oc curs spo rad i cally, it is also as so ci ated with fa mil ial ad -

eno ma tous polyposis (FAP). Spo radic desmoid tu mors have 

been es ti mated to oc cur in 2–5 per sons per 1,000,000 pop u -

la tion per year. The fe male to male ra tios of oc cur rence are

from 2 : 1 to 5 : 1 [21, 22, 29, 31, 45, 53, 60].

Fa mil ial ad eno ma tous polyposis is a he red i tary neo plas tic 

syn drome (nu mer ous colorectal ad eno ma tous pol yps) which

is con di tioned by ad eno ma tous polyposis coli (APC) gene

mu ta tion lo cal ized on chro mo some 5 (5q21). The fre quency

of FAP is 1 : 7,500 and is autosomal dom i nantly in her ited dis -

ease [14, 21, 29, 31, 60]. The data con cern ing the fre quency of 

FAP-as so ci ated ag gres sive fibromatosis dif fer and are within

the range from 10–15% [22, 70] to 8–38% [5]. In this group of 

pa tients ag gres sive fibromatosis is the sec ond most fre quent

cause of death [22, 70]. The risk of de vel op ing desmoid tu -

mors is 1,000 times higher in pa tients with FAP in com par i son 

with the healthy pop u la tion [22]. Ag gres sive fibromatosis

also ac com pa nies Gardner’s syn drome in about 30% of cases.

Gardner’s syn drome with nu mer ous co lonic pol yps and soft

and hard tis sue tu mors, ex hib its the in ci dence 1 : 14,000 and is 

in her ited in autosomal dom i nat ing way [57, 79, 90]. 

Def i ni tion, Histogenesis of Ag gres sive
Fibromatosis (Desmoid) 

Ag gres sive fibromatosis, also called desmoid tu mor, is a

lo cally in va sive but not metastasing soft tis sue le sion com -

posed of a clonal pro lif er a tion of spin dle (fibrocyte-like) cells

[3, 38, 55, 90]. Histologically it is com posed of fibroblasts and 

myofibroblasts in a collagenous, of ten fo cally myxoid back -

ground. Ag gres sive fibromatosis is a mesenchymal neo plasm

and de vel ops from mus cle con nec tive tis sue, fasciae and

aponeuroses [38, 90, 92].

Ini tially de scribed by McFarlane in 1832, the term

desmoid (de rived from the Greek desmos mean ing ten -

don-like) was first in tro duced by Mueller in 1838. The term

ag gres sive fibromatosis is some times em ployed to better de -

scribe the marked cellularity and ag gres sive lo cal be hav ior

of the le sions [81, 90].

Def i ni tion of Ex tra-Ab dom i nal
Fibromatosis

This is an in fil trat ing fibroproliferative pro cess that

de vel ops in the soft tis sues deep to the sub cu ta ne ous tis sue 

and is com posed of fibrocytes, fibroblasts, and myo fibro -

blasts set within a collagenous to myxoid stroma that pos -

sesses uni formly bland nu clear fea tures. In fil tra tion of

skel e tal mus cle is so com mon as to be prac ti cally defi ni -

tional [38]. Ex tra-ab dom i nal fibromatoses are not in fre -

quently multicentric [90]. The pro lif er a tions can not be

more than mod er ately cel lu lar, and mor pho log i cally iden -

ti cal le sions aris ing in the ab dom i nal wall, within the ab -

dom i nal cav ity, and in in fants and chil dren are ex cluded

from the cat e gory [38]. 

Def i ni tion of Ab dom i nal Fibromatosis

This is an in fil trat ing fibroproliferative pro cess com -

posed of fibroblasts and myofibroblasts with uni formly

bland nu clear fea tures, which de vel ops deep to the sub cu ta -

ne ous tis sue in the fas cia and mus cles of the ab dom i nal wall, 

es pe cially the rectus and in ter nal oblique mus cles and their

fascial cov er ings [38, 90]. In fil tra tion of skel e tal mus cle is

pres ent in nearly all cases and the le sions can not be more

than mod er ately cel lu lar. Iden ti cal tu mors in ex tra-ab dom i -

nal sites, within the ab dom i nal cav ity, and in in fants and

chil dren are ex cluded [38].

Def i ni tion of Intra-Ab dom i nal
Fibromatosis 

This cat e gory in cludes pel vic fibromatosis, mesen -

teric fibromatosis, and the fibromatosis of Gardner’s syn -

drome [90]. 

Pel vic fibromatosis 

Pel vic fibromatosis is a vari ant of ab dom i nal fibro ma -

tosis, dif fer ing from the lat ter by its lo ca tion in the iliac

fossa and lower por tion of the pel vis. As with fibromatosis

of the ab dom i nal wall, the tu mor arises from the aponeurosis 

or mus cle tis sue. Grossly and mi cro scop i cally the tu mor is
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TABLE 1 
The clas si fi ca tion of fibromatoses [90] 

Fibromatosis

A. Superficial (fascial) fibromatoses

1. Palmar fibromatosis (Dupuytren’s disease)

2. Plantar fibromatosis (Ledderhose’s disease)

3. Penile fibromatosis (Peyronie’s disease)

4. Knuckle pads

B. Deep (musculoaponeurotic) fibromatoses; aggressive fibromatosis

1. Extra-abdominal fibromatosis (extra-abdominal desmoid)

2. Abdominal fibromatosis (abdominal desmoid)

3. Intra-abdominal fibromatosis (intra-abdominal desmoid)

a) Pelvic fibromatosis

b) Mesenteric fibromatosis 

c) Mesenteric fibromatosis in Gardner’s syndrome 



in dis tin guish able from other forms of ex tra-ab dom i nal or

abdominal fibromatosis [90]. 

Mesenteric fibromatosis 

Mesenteric fibromatosis is an in fil trat ing fibropro life -

rative pro cess com posed of fibroblasts and myofibroblasts

with uni formly bland nu clear fea tures [38]. Fibromatosis is

the most com mon pri mary tu mor of the mesentery. Most

com monly, these tu mors are lo cated in the mesentery of the

small bowel, but some orig i nate from the ileocolic me -

sentery, gastrocolic lig a ment, omentum, or retroperitoneum

[90]. Retroperitoneal fibromatosis may be lo cated in the

retroperitoneum, and then it is patho log i cally and clin i cally

iden ti cal to pel vic and ex tra-ab dom i nal fibromatosis. More

com monly, fibromatosis in the retroperitoneum is an ex ten -

sion of mesenteric fibromatosis [38]. 

Mesenteric fibromatosis in Gardner’s syn drome 

Ag gres sive fibromatosis also ac com pa nies Gardner’s

syn drome in about 30% of cases. The tu mors aris ing in as so -

ci a tion with Gardner’s syn drome were more likely to be

multicentric, mesenteric, and smaller than those found in pa -

tients with out polyposis [90]. Histologically this fibro ma -

tosis is vir tu ally in dis tin guish able from those at other sites,

and one can not dis tin guish polyposis-re lated cases from

spo radic cases by mor phol ogy alone. These tu mors tend to

have a prom i nent myxoid matrix [90].

Def i ni tion of In fan tile Fibromatosis 

In fan tile desmoid fibromatosis is a fi brous proliferative

pro cess af fect ing in di vid u als un der the age of 10 years, in

which the con stit u ent cells vary from prim i tive mesen chymal

cells to uni form fibroblasts/myofibroblasts set within a colla -

genous stroma. The pro cess in volves skel e tal mus cle and an a -

tom i cally may be com pletely con fined to that site [38]. 

Pathomorphology and Dif fer en tial
Di ag no sis of Desmoid

Mac ro scop i cally desmoid tu mors are hard fi brous lumps,

typ i cally in fil trat ing and ad her ent to the lo cal tis sue [38, 90].

Desmoid tu mors also called ag gres sive fibromatosis are rare,

slowly grow ing, histologically be nign tu mors. At a cel lu lar

level, they lack the nu clear and cy to plas mic fea tures of ma lig -

nancy and have no met a static po ten tial. De spite their be nign

appearance, they are lo cally ag gres sive and in vade the sur -

round ing struc tures, so some times they are clas si fied as

low-grade fibrosarcoma. The tu mor in fil trates the sur round ing 

tis sue with out form ing a pseudocapsule. Histologically, des -

moid tu mors are com posed of pale eosinophilic spindled, uni -

form fibroblasts and myofibroblasts with vari ably ta per ing or

plump ve sic u lar nu clei (Fig. 1). Cellularity and mi totic activi -

ty are ex tremely vari able but rather scarce both within and be -

tween in di vid ual tu mors. Some cases are re mark ably

hy po ce llular and hyalinized es pe cially in chil dren with a fam -

ily his tory of FAP [38]. The growth pat tern is char ac ter ized by 

broad elon gated fascicles. The stroma is vari ably collagenous

(keloid-like col la gen foci and rich reticulin net work) or fo -

cally myxoid (pri mar ily ab dom i nal form) and con tains a vary -

ing num ber of thin-walled, elon gated, com pressed ves sels

[38]. Rarely, chondroosseus metaplasia or cal ci fi ca tion may

oc cur. Fo cal hem or rhages seen in fasciitis are not usual fea -

tures of fibromatosis. At the ad vanc ing edge of the tu mor,

lym phoid ag gre gates and de gen er ated skel e tal mus cle are

com mon. Tu mor cells are gen er ally actin pos i tive and the ex -

tent of stain ing cor re lates pos i tively with cellularity; desmin

and S-100 pro tein also com monly stain a small mi nor ity of tu -

mor cells [38, 90]. 

In the case of intra-ab dom i nal lo ca tion of desmoid,

a group of gas tro in tes ti nal stromal tu mors (GISTs) should be

first of all con sid ered in dif fer en tial di ag nos tics (Ta ble 2).

More over, dif fer en tial di ag nos tics should in clude: fibro -

sarcoma, myxoma, nod u lar fasciitis as well as re ac tive prolife -

rations of fibroblasts. Id io pathic retroperitoneal fi bro sis

(Or mond’s dis ease) is a rare fib ros ing re ac tive pro cess that

may be con fused with mesenteric fibromatosis [32, 35, 90]. It

is char ac ter ized by dif fuse or lo cal ized fibroblastic pro lif er a -

tion and a chronic lymphoplasmacytic in fil trate in the retro -

peritoneum caus ing con struc tion or ob struc tion of ureters,

aorta, or other vas cu lar struc tures [90]. Sig nif i cant di ag nos tic

prob lems may ap pear in case of eval u a tion of oligobiopsies of

these tu mors. Histoformativity and vari able num ber of cells in 

var i ous tu mor re gions may be the cause of di ag nos tic mis -

takes. Dif fer en ti a tion from fibrosarcoma may be par tic u larly
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Fig. 1. Histological pic ture of desmoid. HE.



dif fi cult [10, 33, 51, 56, 62, 81, 95]. At pres ent, at tempts are

un der taken to search for ge netic mark ers help ful in di ag nos -

tics and pre dic tion in re gards to clin i cal course and prog no sis

of soft tis sue tu mors [65].

Ag gres sive Fibromatosis Prob lems 

Bas ing on the sur vey of the cited lit er a ture [4, 8, 9, 21,

41, 44, 68, 70, 70–73, 78, 81] the fol low ing prob lems of ag -

gres sive fibromatosis have been noted:

– ag gres sive fibromatoses lo cated in var i ous parts of the

body dif fer in bi o log i cal be hav ior; 

– there is in di vid ual vari abil ity in ag gres sive fibromatosis

de vel op ment dy nam ics and pro gres sion; 

– in pa tients with ag gres sive fibromatosis, par tic u larly in

those with intra-ab dom i nal forms con cern ing mesentery

or retroperitoneal space there oc cur se ri ous prob lems

with early di ag nos tics as well as with sur gi cal treat ment

and/or ra dio ther apy;

– pa tients with intra-ab dom i nal lo ca tion of neoplasms are

char ac ter ized by rel a tively high lo cal ma lig nancy and

high mor tal ity; 

– the histological ex am i na tion alone does not per mit ac cu -

rate pre dic tion of the clin i cal course. In prac tice prog nos -

ti ca tion is based on the tu mor lo ca tion, size and clin i cal

course;

– there is lack of mor pho log i cal fea tures and bi o log i cal mar -

kers e.g. immunohistochemical and cytogenetic (FISH),

re lated to tu mor cell growth po ten tial and prog no sis. 
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TABLE 2 
Se lected el e ments from desmoid vs. GIST dif fer en tial di ag nos tics [10, 47, 54, 56, 71, 90, 92] 

Mean sur vival rate
DESMOID

5.3 years

GIST

2.2–5.4 years

Tumor biology Local malignancy Malignant 

Macroscopic appearance

· consistency

· structure

· necrosis

· hemorrhages

· cystoid space

Microscopic appearance

· growth type

· histoformativity

· myxoid structures

· stroma struc ture

· hard

· solid

· no

· no

· no

· infiltrating

· alternating bundles

· no

· collagenous stroma

· soft

· lobar system 

· yes

· yes

· yes

· expanding

· organoid

· yes

· hyalinized stroma

Microscopic appearance (cytology)

· cells form

· monomorphism/polymorphism

· nuclear atypia

Proliferation

· mitoses

Immunohistochemistry (antibodies)

· CD117

· CD34

· S–100

· spindle

· rather monomorphism

· no

· 4 mitoses/50 HPF*

++/–

–

–

· spindle and/or epithelioid

· polymorphism

· yes

· 15 mitoses/50 HPF*

+++

++/–

+/–

* HPF – high power fields



Tu mor Lo ca tion

Ag gres sive fibromatosis – spo radic tu mor 

Ag gres sive fibromatosis not as so ci ated with FAP (spo -

radic, id io pathic) oc curs most fre quently in the re gion of

shoul der gir dle, axilla, trunk mus cles (chest wall, chest mus -

cles), neck – mainly nape, pel vic gir dle, thigh and knee

joint. Tu mors lo cated in ab dom i nal wall are most of ten per -

cep ti ble in the vi cin ity of sur gi cal scars. About 10–30% of

cases of spo radic tu mors lo cated in ab do men could be as so -

ci ated with sur gery (on av er age 4 years af ter the pro ce dure)

[1, 38, 41, 50, 55, 90]. In about 10% of cases ag gres sive

fibromatosis is lo cated in small in tes tine mesentery and

retroperitoneal re gion [9, 44, 46, 70, 72, 73]. Intra-ab dom i -

nal ag gres sive fibromatosis lo cated in small in tes tine

mesentery or retroperitoneal re gion is often of multifocal

and tumor-like character [70, 90].

FAP-associated ag gres sive fibromatosis 

About 50–70% of desmoid tu mors as so ci ated with FAP

have intra-ab dom i nal lo ca tion – most fre quently in small in -

tes tine mesentery and retroperitoneum [9, 22, 53]. About

27–48% of tu mors are lo cated in ab dom i nal wall, first of all in

the di rect vi cin ity of sur gi cal scars. Only 2–9% of tu mors have 

ex tra-ab dom i nal lo ca tion [4, 70, 72]. In pa tients with FAP, in

about 25% of cases desmoid tu mors were ob served be fore

sur gery on bow els. In about 55–75% of these pa tients, tu mor

oc cur rence most fre quently could have been as so ci ated with

sur gery, which had taken place 1–5 years (mean 2 years) ear -

lier [21, 22, 70, 72]. About 10% of FAP-as so ci ated desmoid

tu mors dem on strate very ag gres sive growth [70].

Tu mor Size

At the time of es tab lish ing the di ag no sis desmoid tu mors

dem on strate very var ied size. Tu mors lo cated in the chest

wall, neck and ex trem i ties may be de tected in nat u ral way and

sub jected to early di ag nos tics and treat ment, and thus they do

not reach con sid er able size. A tu mor with intra-ab dom i nal lo -

ca tion is of ten de tected ac ci den tally on laparotomy or on ab -

dom i nal CT or MRI [70, 72]. The re sults of stud ies and

de scrip tions of the cases pre sented in lit er a ture con cerned

desmoid tu mors of dif fer ent lo ca tion and size from 5 to 25 cm

[38, 70, 90]. Most ex am ples of ex tra-ab dom i nal fibromatosis

are large, with an av er age size of 5 to 10 cm [38]. Ab dom i nal

fibromatosis tends to be smaller when dis cov ered than ex tra-

ab dom i nal fibro matosis; with av er age size of 3–7 cm [38]. In

ma jor ity of re ports, the tu mors lo cated in mesentery or

retroperitoneal re gion were 5–15 cm in di am e ter dur ing the

first di ag no sis [38, 70].

Clin i cal Be hav ior 

The pro cess of ag gres sive fibromatosis (AF) de vel op -

ment and pro gres sion is not ho mo ge neous. The be hav ior of

desmoid tu mor cells growth is vari able and com prises cases

from mac ro scop i cally vis i ble mesenteric le sions to ac ci den -

tally de tected spo radic and FAP-as so ci ated tu mors ex hib it -

ing high cell growth po ten tial with po ten tially high lo cal

ma lig nancy and resulting high mortality [11, 70, 73]. 

Clin i cal prob lems con cern eval u a tion at proper time of

growth po ten tial of tu mor cells col lected from each pa tient, or

more sel dom cells col lected from sev eral tu mors oc cur ring in

the same pa tient. This may be dif fi cult, as each des moid tu mor 

oc cur ring in the same pa tient can ex hibit di fferent growth po -

ten tial and can di ver gently re act to ther apy [70].

Ex tra-ab dom i nal fibromatosis can oc cur at any non-ab -

dom i nal site, but the most com monly in volved ar eas are the

shoul der gir dle and up per arm, the thigh, the but tock, and

the trunk. Around 10% oc cur in the head and neck area [38,

90]. The ma jor ity of pa tients are be tween the ages of 15 and

45 years at the time of di ag no sis [38]. Chil dren are some -

times af fected. Child hood AF has an age dis tri bu tion peak at 

ap prox i mately 8 years (range, 0–19 years) with a slight male 

pre dom i nance [19]. Women are more com monly af fected

than men [70, 90]. In ab dom i nal fibromatosis ap prox i mately 

70–90% of cases oc cur in women dur ing the re pro duc tive

years; the ma jor ity of these pa tients are of 20–30 years [38].

Lo ca tion in side the rectus mus cle sheath is most com mon.

Some ab dom i nal desmoids de velop in scars, for ex am ple,

those af ter a ce sar ean sec tion [55]. As with fibromatosis of

the ab dom i nal wall, the pel vic tu mor arises from the

aponeurosis or mus cle tis sue and oc curs chiefly in young

women, 20–35 years of age [90]. The age of pa tients with

mesenteric fibromatosis varies from 10 to 80 years, with

a mean of 40 years [38]. 

Al though FAP-as so ci ated and spo radic ag gres sive

fibromatoses con cern sub jects at any age, the high est in ci -

dence has been ob served at the age of 28–34 years [22, 44,

72]. On the other hand, spo radic tu mors lo cated in the

retroperitoneal re gion were more fre quent in fe males at

perimenopausal age [4, 11, 31]. Gen der in cor re la tion with 

age is one of the risk fac tors of tu mor ag gres sive growth

po ten tial. The tu mor ag gres sive growth was ob served

more fre quently in women aged 55–59 years than in youn -

ger or older or in males [22, 70, 72]. Gardner’s syn drome

is more com mon in women than in men and is usu ally dia -

gnosed in adults of 25–35 years [90]. Pa tients who have

Gardner’s syn drome have a higher risk of re cur rence and

com pli ca tions in clud ing some tu mor-re lated mor tal ity,

mainly due to in tes ti nal ob struc tion or postsurgical short

bowel syn drome [55].
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In desmoid tu mors, va ri ety of clin i cal be hav ior is char -

ac ter ized by three most im por tant fea tures [70]:

– size (di am e ter) of the tu mor as in di ca tor of al ready pres -

ent growth;

– de gree of tu mor di am e ter dou bling (ex pan sion), en abling

to eval u ate pres ent bi o log i cal growth po ten tial;

– lo ca tion, be cause clin i cal course de pend ently on lo ca tion

should be eval u ated in dif fer ent way.

In case of tu mor pro gres sion, par tic u larly of that with

intra-ab dom i nal lo ca tion, in creas ing tu mor mass and in fil -

trat ing char ac ter of tu mor cells growth to sur round ing tis -

sues and or gans lead to a num ber of com pli ca tions e.g.

in tes ti nal ob struc tion, per fo ra tion, fis tula for ma tion, ureter

ob struc tion or neu ral in volve ment. De pend ently on the “ini -

tial point” and tu mor growth rate in intra-ab dom i nal lo ca -

tion, in fil tra tion of other or gans may oc cur: kid neys, ad re nal 

glands, pan creas, spleen, ex ter nal gas tric wall, liver hilus

and lobes, retroperitoneal region vessels and pelvic minor

organs [4, 9, 22, 53, 70, 85].

The sug gested “DES clas si fi ca tion” (Ta ble 3) may be

use ful, sim i larly to TNM clas si fi ca tion in case of ma lig nant

tu mors, for the in ter pre ta tion of the clin i cal course and un -

der tak ing var i ous ther a peu tic op tions as well as for stan -

dard iz ing de scrip tions given by re search teams [70]. For

ex am ple, 8 cm ab dom i nal wall tu mor, which within the pe -

riod of last 5 months dou bled its size would be classified as

D2E4S2 (Table 3).

Treat ment 

Un ex plained eti ol ogy and dif fer ent lo ca tion make

desmoid tu mors treat ment ex tremely dif fi cult. At pres ent,

there is no a def i nite and ef fec tive method of treat ment [9,

49, 66, 68–70, 73, 81, 85]. Cur rent ther a peu tic meth ods in

the man age ment of ag gres sive fibromatosis are far from

satisfying [3]. 

Sur gery

Most fre quently, wide sur gi cal ex ci sion with the mar gin

of clean tis sues (2–3 cm), what some times is im pos si ble, re -

mains the prin ci ple ther a peu tic ma neu ver. There are also

opin ions that tu mor ex ci sion should be less rad i cal, only to im -

prove func tion ing of the tu mor af fected or gan [1, 8, 70, 73,

84]. High re cur rence rate af ter sur gery and ob ser va tion of oc -

cur rence of in ten si fied ag gres sive ness of growth af ter these

pro ce dures led to more con ser va tive ther a peu tic man age ment

[21, 70, 84]. Af ter op er a tive treat ment of spo radic desmoid tu -

mors, the re cur rence rate was 16–40%, while af ter FAP-as so -

ci ated ag gres sive fibromatosis, the rate was 57–85% [70, 91].

To tal tu mor re sec tion is an op ti mal ther apy in case of tu mors

(pri mary or re cur rent) of ex tra-ab dom i nal or ab dom i nal wall

lo ca tion. In the case of intra-ab dom i nal lo ca tion – the au thors

em pha size that sur gi cal pro ce dures should be re served to

cases of com pli cated course, e.g. by in tes ti nal or ureter ob -

struc tions [22, 41, 49, 70]. Total re sec tion of mesenteric

desmoids, in fil trat ing mesenteric ves sels is as so ci ated with

ex ces sive blood loss dur ing sur gery and high post op er a tive

mor tal ity (10–60%) [22]. 

Other meth ods of treat ment 

Non-sur gi cal meth ods, such as ap pli ca tion of antiestro -

genes nonsteroidal anti-in flam ma tory drugs, chemothera -

peutic agents, do not have pre cise jus ti fi ca tion, as the re sults 

of these meth ods ap pli ca tion are based on lim ited clin i cal

ma te rial. How ever, it should be em pha sized that in in di vid -

ual cases fa vor able re sponse (com plete or par tial) to com -

bined phar ma co log i cal treat ment and/or ra dio ther apy was

ob served, man i fest ing it self with tu mor pro gres sion in hi bi -

tion [9, 43, 67, 69, 73, 91]. Some times ben e fi cial “bi o logic

be hav ior’’ of the tu mor is ob served – id io pathic tu mor re -

gres sion [70]. It should be em pha sized once more, that

nearly af ter all kinds of ther apy, marked re cur rence rate is

ob served. All this proves that at presence there is no ef fec -

tive method of desmoid tu mors treat ment [9, 22, 70, 73]. 
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TABLE 3
Sug gested clin i cal clas si fi ca tion of desmoid tu mors (DESmoid) [70] 

Grade D (diameter in cm) E (expansion)

Degree of tumour diameter doubling (months)

S (location)*

0 Minimal desmoid lesion Unknown at first diagnosis Unknown

1 < 5 > 24 E

2 5–10 12–24 AW

3 10–20  6–12 M1

4 > 20  1–6 M2

* Lo ca tion: E – ex tra-ab dom i nal; AW – ab dom i nal wall; M1 – mesentery with out ob struc tion; M2 – mesentery with obstruction



Ra dio ther apy 

Ra dio ther apy in a dose 50 to 60 Gy frac tions or

brachytherapy were ben e fi cial only in some cases – in clud -

ing those af ter par tial re sec tion of the tu mor. The dose lower 

than 50 Gy prog nos ti cates lit tle ef fi cacy [66, 68, 73]. Ra di a -

tion is most fre quently ap plied in case of tu mor re cur rence

or in pa tients with R1 or R2 re sec tion [70]. Ra dio ther apy of

ag gres sive fibromatosis in intra-ab dom i nal lo ca tion is car -

ried out only occasionally [7, 70, 73]. 

Drug ther apy 

As it has al ready been men tioned, there is a prob lem

with the anal y sis of the ef fects of pharmacotherapy con -

nected with desmoid tu mor growth, re sult ing from small

num ber of treated pa tients, ther apy com bined with var i ous

drugs and the dif fer ence in the nat u ral course of tu mor de -

vel op ment in par tic u lar pa tients [8, 22, 41, 70]. Ba sic group

of drugs ap plied in ag gres sive fibromatosis treat ment in -

cludes [9, 67, 69, 73, 74, 80, 91]: 

1. Cytostatic agents: e.g. doxorubicin, vincristine, vin blas -

tine, methotrexate, cyclophosphamide, dactinomycin and

oth ers.

2. Hor monal drugs: toremifen, tamoxifen (nonsteroidal

anti-estrogens), goserelin (ag o nist an a log of gonado -

liberin), medroxyprogesterone. 

3. Non-ste roid anti-in flam ma tory drugs: indomethacin,

sulindac. 

4. Anti-vi ral prep a ra tions: in ter feron-a and -g. 

Ge net ics Back ground 

Desmoid tu mors are be nign mesenchymal tu mors char -

ac ter ized by monoclonal pro lif er a tion of spin dle (fibro -

blast-like) cells [2, 41, 46, 55, 81]. These neoplasms rarely

un dergo histological ma lig nant trans for ma tion – most fre -

quently into fibrosarcomas [33, 61]. How ever, they dem on -

strate abil ity to ag gres sive in fil tra tion of the sur round ing

tis sues and are char ac ter ized by high risk of re cur rence af ter

sur gi cal treat ment [22, 57, 70]. Eti ol ogy of id io pathic ag -

gres sive fibromatosis, not FAP-as so ci ated is not well de -

fined. Sur gi cal trauma, ra di a tion, hor monal stim u la tion

(estrogens, progesteron) may be the fac tors ini ti at ing fi -

brous con nec tive tis sue cells growth pro cess [4, 20, 44, 46,

70, 81]. De vel op ment of neo plas tic pro cess has been em -

pha sized not to be con nected with ex ces sive pro lif er a tion of

normal fibroblasts stimulated with endogenic factors e.g.

TGF-beta [2, 3, 30]. 

Most spo radic cases of ag gres sive fibromatosis con tain

a so matic mu ta tion in ei ther the ad eno ma tous polyposis coli

(APC) or b-catenin genes, re sult ing in b-catenin pro tein

sta bi li za tion [2, 46, 87, 89]. APC gene is lo cated on chro mo -

some 5q21 and con sists of 15 exons [29, 48, 64]. The APC

pro tein (312 kDa) is multifunctional (e.g., the cell mi gra tion

and apoptosis) and its pri mary role ap pears to be linked to

the break down of b-catenin via ubiquitin deg ra da tion path -

way [36, 37]. The APC plays an es sen tial role in clear ing

un nec es sary b-catenin from the cy to plasm. b-catenin ac -

quires oncogenic ac tiv ity when it is mu tated or when it is

up-reg u lated as a re sult of in ac ti va tion of APC. The APC

com petes with E-cadherin for bind ing to b-catenin [13, 15,

34, 64, 86]. 

b-catenin gene (CTNNB1) is lo cated on chro mo some

3p21 [37]. b-catenin pro tein (92 kDa) has a nu clear func tion 

(binds tran scrip tion fac tors with the Tcl-Lef fam ily) and

a cell mem brane func tion. b-catenin can com plex with other 

mol e cules and con tains bind ing sites for a-catenin, APC

and E-cadherin [37, 39, 59, 82]. Cy to plas mic b-catenin is an 

effector pro tein of the Wnt sig nal ing cas cade. In nor mal

cells, intracellular b-catenin is kept at low lev els and is

mainly reg u lated by deg ra da tion, which is prob a bly ini ti ated 

by in ter ac tion with APC pro tein [20, 87]. Ab nor mal nu clear

lo cal iza tion of b-catenin and its as so ci a tion with Tcl-Lef

have been pro posed as an im por tant oncogenic step in var i -

ous be nign and ma lig nant fibroblastic and myofibroblastic

tu mors [12, 20].

APC gene mu ta tion in so matic cells is said to play an

im por tant role in the de vel op ment of ag gres sive

fibromatosis spo radic tu mors [3, 31]. Thus, in case of spo -

radic tu mors APC gene mu ta tion is found only in tu mor cells 

DNA. Alman et al. [3] searched for mu ta tions in exon 15 of

APC gene in spo radic tu mor cells in 6 pa tients. In 3 of them

so matic mu ta tions were de tected in exon 15 codons 1324,

1331 and 1493. Giarola et al. [31] found so matic mu ta tions

of APC gene (exon 15) in spo radic tu mors in 2 of 16 exa -

mined patients. 

As it has been men tioned ear lier, ge netic pre dis po si tion

to ag gres sive fibromatosis is con nected with APC gene

germline mu ta tion (FAP syn drome) and in Gar dener’s syn -

drome [4, 11, 21, 22, 29, 53]. In desmoid tu mor cells in pa -

tients with FAP, mu ta tion was found most fre quently in

both APC gene al leles. In this case, in ac cor dance with

Knudson’s hy poth e sis the mu ta tion is in her ited in one al lele

and then there oc curs so matic mu ta tion in the sec ond APC

al lele [3, 60].

Germline mu ta tions of the APC gene in pa tients with

FAP-as so ci ated ag gres sive fibromatosis were mainly found in 

exon 15 be tween codons 1444 and 1581 in the mu ta tion clus -

ter re gion (MCR) [29]. Mu ta tions oc cur ring in this re gion of

APC gene re sult in trun cated APC pro tein [3, 11, 22].
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Immunohistochemical ex am i na tions with the use of an ti -

bod ies against C-ter mi nal of APC pro tein in 6 cases of

desmoid tu mors in ex trem i ties dem on strated: in 4 cases the

pres ence and in 2 lack of pos i tive re ac tion to APC pro tein [3].

In the stud ies of the same au thors [3] the re sults of APC gene

exon 15 se quenc ing ex hib ited mu ta tions lead ing to preterm

stop/codon in 3 of 6 cases. West ern blot ting anal y sis (re ac tion

pro tein/an ti body) dem on strated in creased level of b-catenin

pro tein in the cells of all 6 cases of the an a lyzed tu mors in

com par i son to adjacent to tu mors nor mal fi brous tis sue. Ho -

wever, North ern blot ting anal y sis (re ac tion of hy brid iza tion

cDNA/RNA) showed sim i lar lev els of mRNA for b-catenin in 

tu mor cells as well as in adjacent to tu mors nor mal fi brous tis -

sue. Ac cord ing to these au thors in creased level of b-catenin in

tu mor cells with out el e vated mRNA level sug gests de creased

b-catenin deg ra da tion in these cells as com pared to nor mal

cells [3]. In creased b-catenin level may be also caused by

b-catenin gene mu ta tions, which dis turb nor mal struc ture and

deg ra da tion of this pro tein [83].

With the help of immunohistochemical method the dif -

fer ence was ob served in the site of b-catenin lo cal iza tion in

desmoid cells as com pared to cells of nor mal fi brous tis sue

ad ja cent to the tu mors. In tu mor cells b-catenin was lo cal -

ized in a dis persed form, while in nor mal fi brous tis sue pe -

riph er ally [3, 12]. Shitoh et al. [83] ob served for the first

time a case of b-catenin gene mu ta tion in codon 44 – change

of ACC (Thr) to GCC (Ala) in desmoid tu mor cells, which

was lo cated in subclavicular re gion. Immunohistochemical

ex am i na tion dem on strated b-catenin lo ca tion mainly in tu -

mor cells nu clei. 

Re cent re ports have dem on strated that E-cadherin and

its cy to plas mic bind ing pro teins: the catenins (a, b) and

APC pro tein, are es sen tial for intercellular junc tions; their

de creased ex pres sion cor re spond to poor prog no sis as so ci -

ated with the dis sem i na tion of tu mor cells and for ma tion of

metastases [15, 34, 76]. Alman et al. [3] con cluded that the

quan tity and pro tein con tent of junc tions dif fer be tween cell

types, with fibrocytes hav ing a smaller num ber as com pared

with colonocytes, con tain ing N-cadherin rather than

E-cadherin. 

Mul ler et al. [63] in ves ti gated pRb and P53 ex pres sion

on pro tein lev els with immunohistochemical method in 13

cases of ag gres sive fibromatosis and in 6 cases of su per fi cial 

fibromatosis in the pal mar re gion. In su per fi cial fibro -

matosis the pres ence of pRb was found in the nu cleus while

in ag gres sive fibromatosis nu clear lo cal iza tion of pRb was

not ob served. Ac cord ing to these au thors [63] de creased

pRb ex pres sion in ag gres sive fibromatosis may re sult from

cell growth dis tur bances or from in creased pro lif er a tion.

P53 was not de tect able in either of the fibromatoses [63].

Cyclin D1 pro tein (32 kDa) plays a ma jor role in the

con trol of the cell cy cle, es pe cially in G1 to S phase tran si -

tion. The cyclin D1 gene (CCND1/PRAD1) was lo cal ized to 

chro mo some 11q13, am pli fied or re ar ranged in sev eral

types of hu man neoplasms [27]. Saito et al. [77] stated with

the use of immunohistochemical method pos i tive cor re la -

tion be tween b-catenin nu clear ex pres sion and cyclin D1

overexpression in spo radic desmoid tu mors. No sig nif i cant

dif fer ence was found be tween cyclin D1 gene am pli fi ca tion

and overexpression of cyclin D1 protein in these cells [77]. 

The extracellular ma trix en vi ron ment plays an ac tive

role reg u lat ing cell pro lif er a tion and in va sion dur ing wound 

heal ing as well as in tu mor pro gres sion. The ac cu mu la tion

and deg ra da tion of one extracellular ma trix com po nent, the

polysaccharide hyaluronan (HA), reg u late the ex tent of fi -

bro sis in adult wounds, and en hance ac cu mu la tion of HA. It

is a part of con nec tive tis sue desmoplastic re ac tion that is as -

so ci ated with poor out come in sev eral hu man can cers [6, 26, 

30, 89]. Overexpressing HA synthases, or add ing pu ri fied

HA in vi tro, pro motes tu mor cell pro lif er a tion and in va -

sive/met a static prop er ties, sug gest ing a role for this poly -

saccharide in neo plas tic pro gres sion [89]. One of

HA-bind ing pro teins is Rhamm (re cep tor for hyaluronic

acid-me di ated mo til ity) pri mar ily as so ci ated with cell mo til -

ity [26]. There are now sev eral HA-bind ing pro teins that re -

sem ble Rhamm/HMMR/IHABP/CD168 by com monly

oc cur ring within the intracellular, extracellular and cell sur -

face com part ments [89]. Tolg et al. [89] sug gested that

Rhamm reg u lates pro lif er a tion of cells with sparse cell-cell

con tact, such as oc curs in ag gres sive fibromatosis. These

au thors found that the ge netic de le tion of Rhamm sig nif i -

cantly re duces the num ber and size of fibromatosis, aris ing

as a re sult of APC mu ta tion, pro vid ing ge netic ev i dence for

a role of this HA-bind ing pro tein in tu mor pa thol ogy [89]. 

Anal y sis of the chro mo some ab er ra tions in desmoid tu mor

The iden ti fi ca tion of chro mo somal ab er ra tions in

desmoid tu mors is based on karyotype anal y sis, CGH (com -

par a tive genomic hy brid iza tion) and FISH (flu o res cent in

situ hy brid iza tion) meth ods. For the karyotype anal y sis the

bi opsy is taken, tis sue cul tures are har vested and slides con -

tain ing metaphase cells are banded with GTG method.

Desmoid tu mors are rare there fore the anal y sis al most ex -

clu sively has to be per formed on ar chi val ma te rial. The big

ad van tage of mo lec u lar cytogenetic meth ods such as CGH

and FISH is the pos si bil ity to an a lyze chro mo somal ab er ra -

tions in non-di vid ing cells pres ent in formalin fixed and

paraffin-embedded tissue sections. 

Many clonal chro mo somal ab er ra tions were ob served

in desmoid tu mors short-term tis sue cul tures [52, 58], howe -

ver trisomies of chro mo some 8 [16, 24, 75] and chro mo -
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some 20 have been de scribed as the most fre quently found

in the karyotype [52, 75].The pres ence of ad di tional chro -

mo some 8 has been as so ci ated with an in creased risk of re -

cur rence and more ag gres sive clin i cal be hav ior [28, 40].

Loss of chro mo some Y was found in tu mor cells from males 

[17]. Larramendy et al. [42] re ported gain of band 1q21 as

the most fre quent ab er ra tion found by CGH method. In pa -

tients with Gardner’s syn drome and fa mil ial ad eno ma tous

polyposis the ab nor mal i ties of 5q re sult ing in the de le tion of

the 5q21-22 re gion were re ported in many cases [25, 93].

There is a dis crep ancy be tween clas si cal cytogenetic and

mo lec u lar cytogenetic stud ies of desmoid tu mors con cern -

ing chro mo some 8. In many pub lished cases ad di tional copy 

of chro mo some 8 was not de tect able by karyotype anal y sis

or it was found only in the mi nor ity of the an a lyzed cells,

while it was ob served at much higher fre quency us ing the

FISH method [18, 24, 28]. This dis crep ancy has been ex -

plained by the pres ence of dip loid cells (like fibroblasts,

vas cu lar el e ments or skel e tal mus cle) in the tu mor tis sue that 

grow pref er en tially in short-term cul ture and ob scure the

trisomy 8 pop u la tion cells [28]. If it is only pos si ble dif fer -

ent cytogenetic meth ods should be com bined. In the

analysis methods like CGH array [85] should soon expand

cytogenetic knowledge on desmoid tumors. 
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