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Desmoid-type fibromatosis (DF) is a rare locally aggressive monoclonal proliferation of myofibroblasts lacking metastatic
capacity. It may be observed in nearly every part of the body. Considering the variable clinical presentations, anatomic
locations, and biologic behaviors, an individualized treatment approach is required. The pathogenesis of DF is not com-
pletely understood even if a high prevalence (∼85%) of CTNNB1 mutations discovered in sporadic DF underlies the im-
portance of the Wnt/β-catenin pathway. No established and evidence-based approach for the treatment of this neoplasm
is available as of today. Considering the unpredictable behavior and the heterogeneity of this disease, we propose a treat-
ment algorithm approved by the French and the Italian Sarcoma Group, based on a front-line wait and see approach and
subsequent therapy in the case of progression. A careful counseling at a referral center is mandatory and should be
offered to all patients affected by sporadic DF from the time of their diagnosis.
Key words: desmoid tumor, aggressive fibromatosis, wait and see approach, surgery, radiation therapy, medical
therapy, outcome

introduction
Desmoid-type fibromatosis (DF) is a rare tumor characterized by
a monoclonal proliferation of myofibroblasts in muscles, tendons,
and ligaments. According to WHO (2013), it belongs to the group
of locally aggressive, non-metastasizing mesenchymal tumors. It
accounts for 0.03% of all neoplasms and 3% of all soft tissue
tumors [1], but the true frequency may be underestimated as
patients with small indolent tumors are not seen in tertiary
centers. The tumor never metastasizes but recurs frequently after
surgery and can be multifocal [1]. It usually occurs sporadically
but in ∼5%–10% of patients it is associated with familial aden-
omatous polyposis (FAP) [2]. Sporadic DF predominantly affects
young adults, especially females, and although it may be observed
in nearly every part of the body, it often involves the extremities
(including pelvic and shoulder girdles), the trunk, and the

abdominal cavity (mostly within the mesentery or the pelvis) [3].
Given the variable clinical presentations, anatomic locations, and
biologic behavior of this entity, also termed ‘desmoid tumor’
(DT), an individualized treatment approach is required [1]. In this
perspective, sporadic DF should be clearly differentiated from
FAP-associated DF and also from the so-called retroperitoneal
fibrosis which is now generally referred to as IgG4-related pseudo-
inflammatory tumor [4]. Therefore, in abdominal DF, it might be
helpful to perform a colonoscopy to exclude signs of polyposis,
while in retroperitoneal ones dosing IgG classes may help in the
differential diagnosis. Given the rarity of the disease, a diagnosis of
DF has to be confirmed by an expert soft tissue pathologist.
The pathogenesis of DF is not completely understood: the cell

of origin is not known, precursor lesions are not described, and a
substantial lack of knowledge still exists especially regarding po-
tential risk factors. A possible derivation from mesenchymal
stromal cell has recently been suggested [5]. Several pathogenetic
mechanisms have been proposed. Increased incidence of DF
during and shortly after pregnancy, reports of spontaneous regres-
sion and stabilization of disease using hormonal agents support
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the hypothesis of a possible role of estrogens in the genesis and
maintenance of this disease [6]. A previous history of surgical
trauma may be also elicited, wound healing bringing about growth
factors, which may be crucial in predisposed patients. Since DF
is a fibroblast-like proliferation with abundant collagen, they
resemble an ‘uncontrolled’ wound healing process [7]. A possible
correlation with tissue repair has also been sustained by the dem-
onstration of transiently elevation of β-catenin in fibroblasts
during tissue repair and by the fact that forced β-catenin overex-
pression results in the formation of hypertrophic scars in mice [8].
A large number of growth factors and cytokines such as platelet
derived growth factor and transforming growth factor are secreted
from platelets at the site of injury and induce β-catenin signaling
in fibroblast in a paracrine manner [9]. Altogether, the phenom-
enon that β-catenin plays a physiological role in wound healing is
consistent with the hypothesis that the deregulation of this
pathway is of functional relevance in DF. The potential role of the
APC/β-catenin pathway in DF was first provided by studies of
FAP-associated DF [10]. While somatic APC mutations were
identified in a small subset of sporadic DF, a high prevalence
(∼85%) of CTNNB1 (the gene coding for β-catenin) mutations
was discovered in sporadic DF [11]. The result of such mutation is
the accumulation of non-phosphorylated β-catenin in the cyto-
plasm and in its consequent translocation into the nucleus where
it promotes the transcription of specific target genes such as
c-MYC, c-JUN, MMP7, Nr-CAM, cyclin D1, and COX-2 [12].
The challenge is finding a suitable treatment, given the pecu-

liar natural history of the disease. In fact, surgery (alone or in as-
sociation with radiation therapy) has been considered the
mainstay of treatment until few years ago, but it is nevertheless
associated with morbidity and high recurrence rates even after
apparently adequate local treatment [13–15]. Besides, several
medical approaches have been used to treat patients with DF.
These include antiestrogen therapy such as tamoxifen (Fidia,
Italy) or toremifene (Orion Pharma, Finland), non-steroidal
anti-inflammatory drugs such as indomethacin (Biofutura
Pharma, Italy), chemotherapy (mainly methotrexate and vin-
blastine [Teva, Israel]/vinorelbine [Pierre Fabre Pharma, France]
or doxorubicin-based [Pfizer, United States] combinations) [16].
However, there is no established or evidence-based approach for
the treatment of this neoplasm as of today. In a recent retrospect-
ive series, antiestrogens and anthracycline-containing regimens
appeared to be associated with a higher radiological response
rate compared with other treatments [17]. The initial manage-
ment of patients with DF remains unclear: it is often adapted to
disease evolution and it is highly dependent on the treating phy-
sician’s expertise. Recently, a front-line wait and see (W&S)
policy with medical treatment at progression has been proposed
by several authors with encouraging results, i.e. a prolonged pro-
gression-free survival in a substantial proportion of patients [18,
19]. Since spontaneous stabilizations or regressions are regularly
noticed, an initial ‘observation’ period could be considered as a
reasonable option [20]. Unfortunately, there are no data from
randomized trials available to assess which treatment modality is
most effective or less harmful. Because of the rarity of this
disease and the heterogeneity of its behavior, clinical trials have
been problematic and published series are mainly based on retro-
spective data analyses. Recently, a stepwise approach for the
treatment of DF patients has been proposed: a W&S policy at the

beginning to discriminate indolent and aggressive forms, since
>50% of patients have a slow growing or potentially regressive
disease, with treatment reserved to progressing cases [20].
We propose hereafter an algorithm of treatment approved by

the members of the French and the Italian Sarcoma Group. It
renders the treatment approach selected by institutions belong-
ing to these two groups and is offered to the medical community
as a contribution for further discussion and possibly collection
of prospective case series treated homogeneously. These data
would help to validate the approach outlined hereafter.

surgery and/or radiotherapy: switching
the previous standard to later lines
Before 2000, surgery with negative margins had been considered
the standard of care for patients affected by DF reflecting the
same approach to extremity soft tissue sarcomas [21].
Due to the specific pattern of infiltrative growth, the resection

needed to achieve negative margins in DF could be often larger
than for a same-sized sarcoma leading to a potential impairment
of function and cosmetic alterations in patients affected by a
disease that can be indolent in as many as half cases [18–21].
Nevertheless, unlike soft tissue sarcomas, where positive

margins are consistently a predictive factor for local failure [22–
24], the prognostic significance of positive margins after excision
of DF has been debated for long without achieving a worldwide
accepted consensus. Few large series with more than 100 patients
were unable to establish a predictive role of positive margins. In
fact, the Massachussets General Hospital (MGH) [14], the earlier
MD Anderson Cancer Center (MDACC) [25] and the Institute
Gustave Roussy (IGR) [18] studies suggested that margin positiv-
ity was a important prognostic factor for local recurrence-free
survival (19% negative versus 39% positive in the MGH and 27%
versus 54% in the MDACC). On the opposite, the Memorial
Sloan Kettering Cancer Center (MSKCC) [15] and the Istituto
Nazionale Tumori (INT) [26] series did not demonstrate such an
impact (22% versus 24% and 21% versus 18%, respectively).
Moreover, a more recent analysis of MDACC did not reproduce
their previous results [27]. Finally, a recent French multi-institu-
tional retrospective analysis confirmed the absence of any impact
of positive microscopic margin on patient outcome [28].
This heterogeneous behavior and the benign nature of the

disease paved the way to more conservative resections, with
accepted marginal and microscopic positive surgical margins
where function preservation was the aim.
In parallel with these observations, it became evident over the

years that DF is not a unique disease but is made by at least two
different entities, marked by either an indolent or an aggressive
behavior, which, however, is hard to predict. It is then likely that
‘indolent tumors’ will not recur regardless of positive margins
due to their natural tendency to regress or remain stable, whereas
‘aggressive lesions’ do recur despite the adequacy of surgical re-
section and, of course more commonly, after positive margins
resections. Today, in those cases in which surgery is felt to be
needed, one should be aware at least whether the disease is indo-
lent or aggressive, in order to adjust the extent of resection and
plan possible adjuvant therapies. In the lack of prognostic factors,
this is the main rationale for a W&S policy.
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Radiation therapy had also been used in order to reduce the
rate of local recurrence especially for the extra-abdominal DF. It
was preferably used alone for unresectable tumors (surgery not
feasible or associated with a significant loss of function), for pal-
liative intent (pain management) or in combination with
surgery in the adjuvant setting, mostly postoperatively after
microscopic positive margins. The benefit of radiotherapy has
been claimed in several reports. In particular, a review including
more than 20 retrospective studies focusing on the role of the
combination (surgery and radiotherapy) showed that surgery
plus radiotherapy or radiotherapy alone could obtain a better
local control rate (75% and 78%, respectively) compared with
surgery alone (61%) [29]. The advantage of radiotherapy in
combination or alone compared with surgery alone was sug-
gested in both negative and positive margins. The fact that
radiotherapy and surgery achieved the same local control than
radiotherapy alone suggested that radiotherapy alone could have
been preferable for tumors located at sites where surgery would
have been marginal and followed by major side-effects, such as
head and neck, girdles, and pelvis.
More recently, Guadagnolo et al. published a series of patients

treated with radiotherapy alone or in association with surgery,
showing that radiation doses over 56 Gy did not significantly
improve local control but were associated with an increased risk
of complications, especially in patients ≤30 years. Median time
to radiation-related complications was 33 months and included
fibrosis, soft-tissue necrosis, anesthesia/paresthesia, pathological
fractures, edema, and rarely vascular complications requiring
amputation or secondary malignancies [30]. Based on the pub-
lished literature, the recommended dose of radiotherapy is 50–
56 Gy in 2-Gy fractions. A phase 2 study on exclusive radiother-
apy at moderate doses (50 Gy) has just been reported, with
long-term tumor control rates close to 80% [31].
However, the role of radiotherapy in DF management remains

controversial and extensively debated, given the fact that DF is a
relatively benign condition and treatment complications (includ-
ing secondary malignancies) may be severe especially in such a
young, often healthy subgroup of patients, who have a long life
expectancy. This is the reason why we believe it should be pro-
posed only for documented progressive disease and in the lack of
other alternatives.

why should we change our approach
in treating patients? a new era: W&S
approach as the first step
Considering the morbidity related to surgical and radiation treat-
ments, the unpredictable behavior of the disease with described
spontaneous regression and growth arrest in the absence of any
treatments, some authors proposed an observational front-line
approach for asymptomatic patients affected by DF before con-
sidering any further treatment [18–21]. This approach had been
initially used in patients with recurrent but stable disease in
order to avoid repeated surgical excisions and preserve function
and cosmesis [32–35]. Considering the benefit and the safety of
such approach (progression was generally relative slow), an ob-
servational period was then proposed in patients with primary
unresectable disease for whom radiotherapy could have been an
option but could carry serious side-effects or sequelae [32].

The IGR group was the first to propose watchful surveillance
for primary resectable diseases [18]. The validity of this strategy
was later confirmed by a combined retrospective French/Italian
study [19], which showed a 50% progression-free survival at 5
years for patients managed with a front-line conservative ap-
proach. The vast majority of progressions were registered in the
first 2 years of observation and almost all of them within the first
5 years. The increase in size was usually mild and in the case of
progression medical therapy and eventually surgery/radiotherapy
could be used. The observational approach was intended to
select patients who did not need any treatment as opposed to
those who needed to be treated in an aggressive manner because
of their tendency to progress. Different patterns of growth were
observed, also depending on the time point of the disease natural
history during which patients were first evaluated (Figure 1).
More recently, a potential role of β-catenin mutational analysis

as a predictor of behavior has been shown [11, 36]. In fact, a
specific mutation (45F) in patients surgically treated was corre-
lated with a worse outcome in terms of recurrence-free survival.
Nevertheless, the potential value of CTNNB1 mutational analysis
as a predictor of progression-free survival in patients ‘observed’
has not yet been evaluated and prospective trials are ongoing.

algorithm proposal
Since the approach to this rare and challenging disease has been
changing in the last years, we decided to propose a decision al-
gorithm that could guide clinicians in tailoring therapeutic deci-
sions (Figure 2). The present algorithm is intended to be
prospectively studied in the context of an observational study al-
gorithm (ClinicalTrials.gov Identifier: NCT01801176).
Indeed, when a patient with sporadic DT is first evaluated, we

do not know at which time point of the natural history of the
disease we are observing him/her (Figure 1). For this reason and
considering that sporadic DT is often an indolent and slowly
growing disease, we can safely propose to the vast majority of
patients a W&S option. Besides, women of child-bearing age
have to stop birth control medications. The only caveat is to
carefully follow-up tumors located at critical sites, such as the
head and neck, pelvis, and intra-abdominal cavity, since a loco-
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Figure 1. Different patterns of tumor growth according to the time point of
first observation in the clinic.
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regional growth may become problematic or even life-threatening
in exceptional cases. Of note, patients with important symptoms
may sometimes skip the initial observation.
Essentially, ‘observation’ represents a way to understand the

behavior of the disease and tailor next treatments.
When this conservative approach is chosen, then patients

should be followed-up with contrast enhanced MRI (preferably)
or, in the case of intolerance or intra-abdominal location, with
CT scan, every month during the first 2 months, then every 3
months in the first year, then 6 monthly up to the 5th year, and
yearly thereafter. Indeed, the frequency of imaging is fairly
intense, especially in the first year, but it is intended to avoid
missing the few rapidly progressing cases and will be studied
prospectively. In the case of tumors ease to follow clinically and
located in safe sites, follow-up could be adjusted. In the case of
progression, alternative active treatment should be discussed
with the patient, even if supplemental ‘observation’ at close
intervals can be still an option, if safe. What progression means
and which is the cut-off to decide that active treatment should
be started has not been defined yet. Treatment is switched to a
definitive treatment (surgery or radiotherapy) mainly in the case
of obvious tumor progression. Pain can be managed with
medical treatment. In fact, the pathogenetic mechanisms of pain
in DF are certainly complex and multifold. Pain is not strictly
correlated with the DF progression, some stable DF may be
painful, while some progressive DF may not, and sometimes
pain can be the consequence of previous loco-regional treat-
ments rather than being caused by the disease itself. In other
words, pain has to be treated independently of the DF course.
Different factors should be taken into account to define the need

of a specific treatment: the initial size, growth rate, anatomical
site, risk of organs/vessels/nerves compression, and worsening
of function, although also pain onset may anticipate an increase
in size, especially in primary disease.
Indeed, patients with a significant pain syndrome or with

tumors to threatening anatomical sites (i.e. head and neck or
pelvis or intra-abdominal cavity) may sometimes receive a front-
line medical therapy, skipping the initial observation period. The
same medical therapy could be used for patients who substantially
progress during the initial observation period. Different pharma-
cological options can be proposed. When pain is the main issue,
anti-hormonal agents such as Toremifene or Tamoxifen should be
used, alone or in combination with anti-COX2 as first-line
medical treatment, because of their limited toxicity [17, 37–38]. In
general, this strategy is well tolerated and devoid of major adverse
events, but for the rare increased risk of thrombotic events which
should always be taken into account. Of note, different doses have
been reported, from 20 to 80 mg/day in the case of Tamoxifen
and 60 to 180 mg/day in the case of Toremifene. The general
feeling is that higher doses may be more active, although side-
effects are more pronounced in young females. Higher doses may
infact interfere more with their physiological hormonal status and
accelerate the menopause. On the contrary, no major side-effects
are seen in males. The response to anti-hormonal therapy is slow
and in the vast majority of patients who respond objective re-
sponse is observed after few months of treatment. Generally, when
the drug is active, a stabilization of disease growth and an im-
provement in pain is promptly observed. Of note, response to
anti-hormonal agents as well as to all other agents discussed below
can be lasting even beyond treatment discontinuation.
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When the relevant issue is critical anatomic site or in the case
of hormonal/anti-COX2 therapy failure, chemotherapy should
be then considered.
Different regimens can be used: the two commonest ones

include the so-called ‘low-dose’ chemotherapy with methotrexate
and/or vinblastine/vinorelbine [39–42] and the conventional
chemotherapy with doxorubicin (including liposomal doxorubicin
[Jansen Cilag, United States] with less cardiotoxicity)±dacarbazine
(Sanofi Aventis, Switzerland) [43, 44]. Although administered for
a longer time, ‘low-dose’ chemotherapy is usually the first choice,
given the more limited toxicity profile and the absence of tumori-
genic effect in the long run. However, patients’ compliance with
therapy may be an issue, since chemotherapy is usually admin-
istered for 1 year at least. Moreover, liver toxicity as well as
peripheral neuropathy, although rare, may also prevent the admin-
istration of this regimen for the whole period and should always
be monitored. When active, the response to chemotherapy in
terms of pain relief is usually prompt, while radiological tumor at-
tenuation and shrinkage may occur at a later stage and maintained
beyond treatment discontinuation (similarly to hormonal therap-
ies). Conventional chemotherapy is then reserved to patients who
fail the ‘low-dose’ regimen. Toxicity is not different from what ex-
tensively reported in all other diseases in which these drugs are
used. If shrinkage is an issue due to location, size, or morbidity
caused by the tumor, conventional chemotherapy may be consid-
ered as the first choice. When active, response is more prompt and
shrinkage possibly more substantial.
Loco-regional chemotherapy, such as isolated limb perfusion

(ILP) with tumor necrosis factor alpha (Boehringer Ingelheim,
Germany) and Melphalan (Laboratorio Farmacologico Milanese,
Italy), can also be considered as an alternative in patients
affected by tumors located in extremities, especially for those
who have multifocal disease and in patients with DF of the hand
or foot, although only few case reports are available so far [45].
After ILP, patients are not routinely operated because a stabiliza-
tion of the disease or a slow regression is commonly observed.
However, the addiction of radiotherapy or surgery can be dis-
cussed on an individualized basis.
Initial experiences with cryoablation have also been reported.

This modality appears to be an effective alternative treatment
for the achievement of local control of small and moderately
sized extra-abdominal tumors, but it is likely of limited use in
patients with larger tumors that have untreatable regions due to
involvement of vital structures [46, 47].
Target therapy—in particular Imatinib (Novartis Farma,

Switzerland)—has been used, initially with encouraging [48]
results, but unfortunately they were not confirmed in prospect-
ive studies [49, 50]. As a result, Imatinib has a limited use, but
other anti-tyrosine kinase therapies (i.e. Sorafenib [Bayer,
Germany], Pazopanib [Glaxosmithkline, United Kingdom]) are
under investigation with promising results in an uncontrolled
trial with sorafenib [51]. These therapies could be offered when
other options have failed, preferably within clinical studies.
In selected conditions, surgery could eventually be proposed

if resection is feasible without major sequelae and if previous
treatment failed to obtain a local control. The limited risk of
post-surgical recurrence of abdominal wall [26–28, 52] and
intra-abdominal sporadic tumors needs to be taken into
account. On the contrary, radiotherapy should be discussed first

in patients affected by tumors originating from critical sites
(such as girdles, head and neck, and pelvis). In fact, when
surgery is not safely feasible, exclusive radiation therapy can be
an option and doses could be limited to 50–56 Gy [31].
When W&S is the initial approach, it must be emphasized

that if surgery is then chosen for the patients who will have pro-
gressed, it will have to be eventually more aggressive than the
one which would have been chosen upfront indiscriminately.
Site and symptoms as well as the tendency to grow or not are

the main criteria selected to choose the more appropriate
therapy in a stepwise fashion. Biological studies to identify po-
tential molecular predictors are crucially warranted.
Of note, DF is not a contraindication to pregnancy, but these

patients must be followed in tertiary centers and a closer follow-up
is necessary while pregnant. When tumor is in place, there is a 50%
risk of progression during pregnancy, which is followed in most
cases by a subsequent spontaneous regression after delivery [53].
Careful counseling at a referral center is mandatory and should

be offered to all patients affected by sporadic DF at the time of
diagnosis. These patients should never be treated without a
specific expertise, and an international prospective database
should be funded. In such a rare and bizarre non-metastasizing,
though locally aggressive, neoplasm, along with cross-institution-
al collaborations, this would be the only chance we have to valid-
ate tentative guidelines as those we outlined in this consensus
paper from two national sarcoma cooperative research groups.
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