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Abstract

Desmoid tumors (DTs), also known as aggressive fibromatosis, are rare neoplasms characterized by
local invasiveness and a high risk of recurrence, despite their lack of metastatic potential. The
management of these tumors remains challenging due to their unpredictable behavior and
heterogeneous presentations. In this two-part study, we first provide a comprehensive review of the
scientific evidence on diagnosis and emerging therapeutic strategies for DT. In the second part, we
will present a retrospective analysis of our experience at a national reference center for sarcoma
treatment, focusing on diagnostic strategies, therapeutic interventions, and clinical outcomes.

Keywords: desmoid-type fibromatosis; intra-abdominal desmoids; extra-abdominal desmoids;
familial adenomatous polyposis; CTNNB1 mutation; active surveillance; multidisciplinary
management; referral center experience; desmoid tumor

1. Introduction

Desmoid tumors represent a rare clinical entity characterized by a monoclonal proliferation of
fibroblasts'. According to the World Health Organization (WHO) classification of soft-tissue and bone
tumors, these neoplasms are categorized as intermediate malignancies due to their locally aggressive
behavior and simultaneous lack of capacity to metastasizei. The incidence of DT is approximately 2-
4 cases per million per year, accounting for less than 3% of all soft tissue sarcomas. The median age
at diagnosis is between 30 and 40 years, with a higher prevalence among females (female-to-male
ratio of 3:2).
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The most common anatomical locations for sporadic cases are the trunk and extremities, whereas
intra-abdominal, abdominal wall, and multifocal tumors are frequently observed in patients with
FAPi,

While the majority of DTs arise sporadically, approximately 10-15% may be associated with
familial adenomatous polyposis (FAP), involving mutations in the Adenomatous Polyposis Coli (APC)
gene. In both sporadic and FAP-related cases, there is a dysregulation of the Wnt/beta-catenin
pathway, resulting in impaired degradation of beta-catenin and its subsequent accumulation,
promoting cellular proliferation. Mutations in CTNNB1 (beta-catenin encoding gene) are observed in
up to 80% of sporadic DTs™.

Several risk factors have been identified, including a history of trauma, which is particularly
relevant for FAP, patients with up to a 50% risk of tumor development at surgical sites.

Pregnancy is also correlated with DT, potentially due to estrogen receptor expression'i. The
likelihood of tumor progression during pregnancy is high; however, pregnancy does not seem to
adversely affect the outcomes of subsequent treatments. Notably, as many as 30% of patients do not
require any interventionvi. Furthermore, pregnancy does not appear to increase the risk of recurrence
following the resection of a DTvii.

Clinically, DT often presents as a slow-growing mass associated with pain or as intra-abdominal
lesions causing non-specific digestive complaints, potentially leading to bowel obstruction.

The natural history of DT is highly heterogeneous, ranging from aggressive growth to
spontaneous regression. Extra-abdominal DTs have low mortality rates, generally less than 1%.
However, this rate increases to approximately 10% for intra-abdominal tumors, particularly in
patients with FAP.

Follow-up is usually conducted using computed tomography (CT) scans for intra-abdominal
tumors and magnetic resonance imaging (MRI) for tumors located in the extremities or trunk. The
frequency of these imaging tests should be tailored to the tumor’s clinical behavior and location, with
recommendations for evaluations every 2-6 months during the initial follow-up period*.

Colonoscopy at the time of diagnosis is advised, especially for intra-abdominal cases, to exclude
the presence of colonic polyps. Additionally, genetic testing is recommended to rule out FAP,
particularly in patients presenting with intra-abdominal or multifocal tumors, those under 40 years
of age, or those with a family history of colonic polyps.

2. Methodology

This guideline was developed by a multidisciplinary team of specialists from various fields
involved in the diagnosis and management of DTs at a referral center. A literature review was
conducted using PubMed, and international guidelines—including those from the NCCN, ESMO,
and EURACAN —were consulted, along with relevant abstracts presented at international meetings.
During a consensus meeting, each section was presented by an expert to the group for discussion.
The coordinating author (RA) was responsible for compiling and standardizing the content of the
different sections. All authors reviewed and approved the final version of the document. The panel
adopted the levels of evidence (I to V) and grades of recommendation (A to C) established by the
Infectious Disease Society of America.xi

Table 1. Levels of evidence (I to V) and grades of recommendation (A to C).

Levels of Evidence
Evidence from at least one large, randomized, controlled trial of good methodological quality

I (low potential for bias), or meta-analyses of well-conducted randomized trials without
heterogeneity
Small randomized trials or large randomized trials with a suspicion of bias (lower
I methodological quality), or meta-analyses of such trials or of trials with demonstrated
heterogeneity

11 Prospective cohort studies

IV Retrospective cohort studies or case-control studies
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\Y Studies without a control group, case reports, and experts’ opinions

Grades of recommendation

A Strong evidence for efficacy with a substantial clinical benefit, strongly recommended

B Strong or moderate evidence for efficacy but with a limited clinical benefit, generally
recommended

C Insufficient evidence for efficacy or benefit does not outweigh the risk or the disadvantages

(adverse events, costs..), optional

2.1. Diagnostic Approach to DT
2.2.1. Imaging Diagnosis

The main role of radiological examination is not only to establish the diagnosis of DT but also to
define its extension and potential image-guided cryoablation treatment or resectability. It is also
essential in the follow-up of tumors managed with active surveillance (AS), the initial treatment
strategy for most DTsxiil.

Ultrasonography (US) is the first-line imaging technique used to evaluate palpable lesions and
as a guide for biopsy. The sonographic appearance is variable, usually as oval masses with lobulated
or poorly defined margins that may show vascularity in Doppler studies¥". Due to the heterogeneous
composition, these lesions may appear hypoechoic if matrix and collagen prevail, or hyperechoic if
there is more cellular stroma.

CT and MRI are the modalities of choice for image-guided treatment and surgical planning. CT
may show an ill-defined mass with infiltrative margins or a homogeneous appearance with well-
defined borders, iso- or slightly hyperdense relative to muscle. This technique is preferred in the
follow-up of patients with intra-abdominal DT to evaluate potential complications during the
disease, as in local aggressive cases, they may invade contiguous structures and cause small-bowel
obstruction or hydronephrosis*'.

MRI provides better soft tissue contrast resolution, making it the preferred modality to evaluate
extra-abdominal desmoids and to assess the relationship between the tumor and surrounding
neurovascular structures i,

Certain imaging features represent local invasion, such as the “staghorn sign”, which
corresponds to intramuscular finger-like extensions, and “fascial tail sign”, an infiltrative border due
to linear extension along fascial planes’?. MRI may also demonstrate the “split fat sign”, which
consists of a halo of fat surrounding the tumor (Figure 1).

MRI signal intensity is the result of the proportion of spindle cells, collagen fibers, and
extracellular matrix’®. On T2-weighted images, signal intensity is usually intermediate, frequently
with internal hypointense bands corresponding to collagen bundles. As the disease evolves,
cellularity decreases while collagen deposition and fibrosis increase, resulting in hypointense lesions
on T1 and T2-weighted sequences*ii. Recurrent or actively growing desmoids usually have a higher
T2 signal and contrast enhancement caused by hypercellularityxviixix,

Figure 1. DT of the right distal trapezius muscle.
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1. The axial T2-weighted MRI sequence demonstrates a well-defined mass with intermediate
signal and hypointense internal collagen bundles. The “split-fat sign” is shown in its lateral margin
(arrow).

2. Axial post-contrast T1-weighted MRI sequence shows homogeneous mass enhancement
and “staghorn sign” (arrow).

3. Sagittal fat-suppressed image shows “fascial tail sign” (arrow).

Recommendations:

e US is recommended as the first-line imaging modality for the initial evaluation of
palpable lesions and for guiding core needle biopsy in DTs (IV, B).

e CT and MRI are the imaging modalities of choice for treatment planning, image-guided
procedures, and follow-up in patients with DTs (IV, B).

e  MRIis considered the optimal imaging modality for evaluating extra-abdominal DTs (IV,
B).

e (T is preferred in the follow-up of intra-abdominal DTs, particularly for evaluating the
extent of disease and identifying potential complications (IV, B).

2.2.2. Biopsy

Histopathological diagnosis is crucial in developing effective treatment strategies for DT. Core
needle biopsy, performed under US or CT guidance, is minimally invasive and offers not only high
diagnostic accuracy but also the opportunity for molecular analyses, including the detection of
CTNNB1 mutations, which are key drivers in DT pathogenesis and may influence treatment
decisions*.

Among the techniques used for biopsy, ultrasound-guided core needle biopsy is particularly
advantageous for soft tissue tumors such as DT. This method provides real-time imaging, enhancing
both safety and accuracy. Typically, 18G or 16G needles are used to obtain sufficient material for both
histological and molecular evaluationx.

¢ Recommendation: Core needle biopsy is the standard method for the diagnosis of DTs
v, A)

2.2.3. Histological Diagnosis

Desmoid fibromatosis is a low-grade, isomorphic spindle cell neoplasm composed of bland
fibroblasts and myofibroblasts with infiltrative borders, arranged in long, sweeping fascicles.
Characteristically, it features a collagenous stroma (containing rounded, intermediate-caliber vessels
with subtle perivascular edema). The uniform lesional cells display a pale eosinophilic cytoplasm,
tapering nuclei, fine chromatin (with no nuclear hyperchromasia or atypia), and rare or absent mitotic
activity. Atypical mitosis is not observed. In addition to this conventional pattern, some examples
can be hyalinized/hypocellular, myxoid, keloidal (a finding most common in intra-abdominal
tumors), nodular fasciitis-like (especially when arising in mesentery), and hypercellular, sometimes
with staghorn vessels (Solitary Fibrous Tumor-like vessels). A case with nuclear pleomorphism and
TP53 mutation has been described by Foster and coworkersxii.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202509.1606.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 18 September 2025 d0i:10.20944/preprints202509.1606.v1

5 of 17

Figure 2. Hematoxilin—Eosine (16,6X). Long, sweeping fascicles of bland fibroblasts without atypia or
hyperchromasia.

According to immunohistochemistry (IHC), the cells are positive for SMA and MSA and
aberrant nuclear beta-catenin expression (80% of sporadic desmoid fibromatosis and 67% for patients
with FAP, and 56% of superficial fibromatosis). In the correct morphologic context, nuclear beta-
catenin expression would support the diagnosis of DT.

The nuclear expression of beta-catenin immunostaining is equivocal or challenging to interpret
(most cases show cytoplasmic positivity, which is nonspecific and can occur in other tumors).
Therefore, betacatenin negativity does not preclude the diagnosis of desmoid fibromatosis.

In addition, a variety of spindle cell neoplasms are nuclear-positive for beta-catenin: low-grade
myofibroblastic sarcoma (LGMS), gastrointestinal stromal tumor (GIST), solitary fibrous tumor (SFT),
and desmoplastic fibroblastoma (DF). Nevertheless, this distinction may be difficult when using
needle biopsy.

It is advisable to perform an immunohistochemical panel to aid in differential diagnosis in the
context of other tumors (depending on the location), and particularly of scar tissue, which represents
the main differential diagnosis®ii. The histological differential diagnosis of DTs involves the careful
evaluation of cellular architecture, the arrangement of collagen fibers, vasculature, cell
pleomorphism, and the presence of specific features (nerve fibers, inflammatory cells, or histiocytes
to rule out scarring)«v.

CTNNB1 mutation analysis may be helpful in small biopsy specimens when diagnostic
morphological features are not readily apparent. CTTNB1 mutations and APC mutations are
mutually exclusive in DT.

Figure 3. Beta-catenin immunochemistry (11,9 x). Beta-catenin expression with focal and intense nuclear
reactivity.

2.2.4. Indication for Molecular Study

Genetic causes in DT are predominantly somatic, activating mutations of the beta-catenin gene
(CTNNBI exon 3), which encodes the beta-catenin protein or the loss of APC. These mutations are
mutually exclusive. Thus, the detection of a somatic CTNNB1 mutation can help to exclude a
syndromic condition, or vice versa. CTNNB1 wild-type status (especially in intra-abdominal cases)
can be ruled out by FAP with more clinical studies and mutational analyses.

Several factors support the use of molecular testing in DTs:

4. Diagnostic confirmation. Although most desmoid tumors are diagnosed based on
histological and clinical features, molecular analysis can aid in confirming the differential diagnosis
in complex or doubtful cases when beta-catenin immunostaining is equivocal?;

5. Exclusion of syndromic disease. In patients with a personal or family history of FAP, the
analysis of the APC gene is critical. Notably, 85-90% of desmoid tumors associated with FAP harbor
APC mutations;

6. Assessment of CTNNBI1 mutation status and recurrence risk. Certain CTNNB1 mutations,
particularly p.Ser45Phe, have been associated with a higher risk of local recurrence. Determining the
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mutation status may therefore provide valuable prognostic information and guide clinical follow-up
and treatment planning;

7. ldentification of potential therapeutic targets. In selected cases, molecular profiling may
help identify therapeutically actionable targets, such as alterations in the Wnt/B-catenin pathway,
which may be amenable to targeted therapies, especially in sporadic DTs with CTNNB1 mutations;

8. Detection of additional relevant genetic alterations. Beyond CTNNB1 and APC, other
genetic changes—including chromosome 22 rearrangements and mutations in genes related to cell
proliferation and tumor invasion—may be identified. These findings can contribute to a deeper
understanding of DT biology and the mechanisms underlying tumor development.

Recommendation

e Pathological diagnosis should be made by a sarcoma expert pathologist according to the
2020 WHO classification (IV, A).

e Molecular testing is recommended to confirm the diagnosis in histologically or
immunohistochemically equivocal cases and to exclude syndromic conditions (FAP) in patients with
CTNNB1 wild-type DTs (IV, B).

e  Genotyping for specific CTNNB1 mutations (545F) may be considered to estimate the risk
of local recurrence and guide surveillance intensity (IV, C)

e  Molecular profiling may be useful in selected cases to identify potential therapeutic targets
v, Q).

2.2. Management of DT
2.2.1. Surgical Approach

Historically, surgery has been the first-line treatment in DT. However, the high rates of local
recurrence and significant surgical morbidity have shifted the paradigm toward an initial AS
strategy. Current guidelines advocate for a conservative approach in the management of DTs,
reserving surgery for carefully selected cases!?.

2.2.2. Intra-Abdominal DT

When addressing the complex scenario of intra-abdominal desmoid tumors, the surgical
approach within a multidisciplinary team at a sarcoma referral center should be based on three key
pillars: understanding molecular biology, determining indications for active treatment, and
evaluating systemic treatment options considering response rates, response speed, and associated
side effects. Current expert consensus applies the same treatment algorithm to all desmoid tumors,
regardless of location®v. Although the GRAFITI trial did not include patients with intra-abdominal
desmoids, it supports an AS strategy, with active treatment considered only in cases of radiological
or symptomatic progression®i. However, the intra-abdominal location presents distinct challenges
when comparing FAP-related DTs versus sporadic cases. A mesenteric root desmoid is not equivalent
to a 4 cm lesion in the distal ileum mesentery, nor are segmental resection or right hemicolectomy
comparable to total enterectomy or pelvic exenteration. The feasibility of monitoring intra-abdominal
DTs and defining significant symptoms remains a critical consideration, highlighting the complexity
of these tumors for both surgeons and multidisciplinary teams. Tumor biology in intra-abdominal
desmoid-type fibromatosis encompasses factors such as initial tumor size, obstructive symptoms,
perforation, fistulization, and growth rate. The prognostic significance of molecular markers remains
unclear. While the GRAFITI trial indicated that patients with S45F mutations had a higher likelihood
of requiring active treatment initiation, this finding has not yet dictated treatment decisions.
However, APC gene mutations in patients with FAP are clinically significant, as these tumors exhibit
high recurrence rates and frequent multifocality, necessitating a distinct management
approachxxvii,xxviii .

For intra-abdominal DTs not associated with FAP, recent consensus guidelines support surgery
when the associated morbidity is not prohibitive. Surgery should be avoided in cases where
morbidity could result in short bowel syndrome or total pelvic exenteration. Because the risk of local
recurrence increases significantly after an R1 resection, performing an RO resection is the goal.
Function- and organ-preserving surgery should be prioritized whenever possible. There is no

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202509.1606.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 18 September 2025 d0i:10.20944/preprints202509.1606.v1

7 of 17

indication to extend margins in R1 resections, as confirmed by a meta-analysis assessing the impact
of surgical margins and adjuvant radiotherapy (RT) on local recurrence in sporadic desmoid-type
fibromatosisix. This study, which included 16 reports and 1,295 patients, found that the local
recurrence risk was nearly twice as high for patients with positive microscopic margins (RR 1.78, 95%
CI 1.40-2.26). Additionally, adjuvant RT following negative-margin surgery provided no detectable
recurrence benefit, whereas it improved outcomes after incomplete resection in both primary tumors
(RR 1.54, 1.05-2.27) and recurrent DF (RR 1.60, 1.12-2.28).

In FAP-associated DT, surgery should be avoided whenever possible, including biopsy
procedures. Emerging data suggest a potential role for intestinal transplantation, with ongoing
investigations. Data from the Roy Calne Transplant Unit in Cambridge, United Kingdom, indicate
that between October 2007 and September 2023, 144 intestinal transplants (ITx) were performed in
130 patients, including 15 (9%) for FAP-associated desmoid. Five patients underwent a sequential
procedure, while 10 underwent simultaneous resection and ITx. The 5-year patient survival rate was
82%, with 10 of 15 patients (67%) alive at the time of reporting>.

The 2024 consensus has reinforced surgical indications for progressive intra-abdominal DTs, but
a careful assessment of procedural morbidity remains essential?>. Alternative management strategies,
including systemic medical treatment, should be considered based on patient-specific factors.

Recommendations

e Surgery is indicated in cases of severe intra-abdominal complications in sporadic DTs,
though liposomal doxorubicin may be a viable alternative when complications can be controlled
to avoid excessive morbidity (IV, B).

e In FAP-associated DTs, surgery should be avoided whenever possible and only considered
in life-threatening situations. Surgical intervention may be warranted in cases of tumor progression
if AS fails (IV, B).

2.2.3. Abdominal Wall DT

The abdominal wall is the most common site of sporadic desmoid tumors. When active
treatment is indicated, surgery is considered a first-line option, comparable to systemic therapies and
local ablative approaches. Surgical resection is associated with a low local recurrence rate—
approximately 5% —and minimal morbidity. Wilkinson et al. reported a retrospective series of 55
patients who underwent resection for primary sporadic abdominal wall fibromatosis. RO resection
was achieved in 50% of cases, and disease-free survival at 6 years was approximately 90%*. Several
retrospective studies have evaluated outcomes following the surgical resection of abdominal wall
desmoids. Across five series published between 1989 and 2013, a total of 118 patients were included,
with a marked female predominance (92%). Median tumor sizes ranged from 5 to 11 cm, and follow-
up periods from 4 to 8 years. Recurrence rates were consistently low, with only six cases (5.1%)
reported overall. Notably, studies by Catania and Bertan reported no recurrences, while the highest
rate (16%) was observed in a small cohort by Suttonxiixxdiixaivxxy These findings underscore the
effectiveness of surgical resection in managing abdominal wall desmoid tumors. Surgical
management may require extensive myofascial resection and abdominal wall reconstruction using
mesh, flaps, or primary closure. The choice of technique depends on the extent of the defect and
individual patient factors, such as pregnancy status.

Recommendation:

e In sporadic DTs of the abdominal wall requiring active treatment, surgery should be
considered a first-line option, alongside systemic therapies and local ablative approaches (IV, B).

2.2.4. Extra-Abdominal DT

In extra-abdominal DT, surgical intervention is mainly indicated in cases of severe symptoms,
where there is tumor progression despite systemic therapies, or persistent/recurrent disease after
non-surgical treatment?®xvi. Wide excision with negative margins is crucial for a successful surgical
approach. Current recommendations suggest resecting the tumor with at least 1-2 cm of healthy
surrounding tissue to minimize the risk of local recurrence. Despite meticulous surgical application,
DTs maintain a high propensity for local relapse, with recurrence rates ranging between 20% and
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60%, even following complete (RO) resections®xi, These findings underscore the infiltrative and
biologically unpredictable behavior of desmoid tumors.

However, surgical management in extra-abdominal DT is associated with notable complications.
Recurrence remains a significant concern, even when negative margins are achieved. Moreover, due
to the necessity for wide resections, reconstructive procedures, including local or pedicled flaps, are
frequently required, adding morbidity at both the recipient and donor sites?! i Functional
impairments, wound complications such as dehiscence or infection, neuropathic pain, and
disfiguring scars are also commonly reported, with considerable impact on patients' quality of life.

Given the substantial morbidity associated with extensive resections, surgery is increasingly
considered a last resort, reserved for patients with severe symptoms or tumors threatening critical
structures!»xix. Multidisciplinary evaluation is essential, involving surgical oncologists, medical
oncologists, radiologists, reconstructive surgeons, and pathologists in assessing individual cases
comprehensively and optimizing outcomes.

Experience from specialized sarcoma centers suggests that, in selected patients, surgical
resection can provide durable local control. Nevertheless, the decision to proceed with surgery must
be highly individualized, balancing potential oncological benefits against the risks of postoperative
complications and long-term functional consequences?!32.

Recommendations:

e Surgery is indicated in cases of localized and easily resectable tumors with symptomatic
disease (pain or functional impairment), especially when previous non-surgical approaches have
failed (IV, B).

e  Function-preserving surgery is highly recommended, prioritizing quality of life over
obtaining wide resection margins (V, B).

2.2.5. Local Ablative Techniques

Cryoablation is currently one of the most effective and widely used local ablation techniques. It
is a minimally invasive option that may be considered especially for patients with progressive,
symptomatic, or recurrent DT . This image-guided percutaneous technique induces tumor
destruction through cycles of freezing and thawing, causing intracellular ice formation, endothelial
damage, and ischemia®. Pre-procedural planning typically involves an MRI to evaluate tumor
morphology and its relationship with critical anatomical structures®.,

Recent clinical trials have derived promising results with this approach. The CRYODESMO-01
study is a prospective multicenter trial that reported a disease control rate of 85-90% at 12 months. In
addition, cryotherapy was associated with a significant reduction in pain and improved function?.
Other studies describe local control rates of over 80% and lower recurrence compared to surgical
removal3*%®.

Cryoablation is generally well tolerated, with minor complication rates ranging from 6% to 24%,
primarily consisting of minor issues (e.g., temporary pain, edema, or neuropathy)*i. Major
complications, such as nerve injury or fracture, are rare, and can be prevented by careful planning
and the use of methods such as hydrodissection®lii. This technique involves the injection of fluid
between the tumor and adjacent critical structures, thereby creating a separation plane that
minimizes the risk of thermal injury.

Other ablative techniques include radiofrequency ablation (RFA), which induces coagulative
necrosis using high-frequency currents. Although beneficial in small, well-circumscribed lesions, its
effectiveness can be hindered in tight collagenous tissue or neoplasms close to nerves due to thermal
risk®*liv. Microwave ablation (MW A) generates larger, more uniform ablation zones and is less tissue-
impedance-sensitive but may increase the risk of collateral damage®. In parallel, high-intensity
focused ultrasound (HIFU) is a completely non-invasive procedure that is being considered as an
option with some dependence on tumor depth and anatomical complexity?.

In conclusion, cryoablation stands out as a safe, effective, and minimally invasive approach for
managing DTs, particularly when surgery is contraindicated or has failed. With increasing evidence
supporting its clinical utility, cryoablation is becoming a key component in the multidisciplinary
management of desmoid tumors!9203457,
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Recommendation:
e Percutaneous cryoablation can be considered a reasonable local treatment option for
small or medium-sized progressive or symptomatic extra-abdominal DTs (II, B).

2.2.6. Radiation Therapy

The role of RT in DT remains controversial. It can be considered an alternative for patients with
tumors that have progressed despite systemic treatment or surgery, who cannot tolerate these
treatments, or who experience significant pain or symptoms. It can also be considered as a first-line
approach for cases where surgery may be highly morbid or result in positive margins:!. DTs appear
to be radiosensitive, but it is important to note that tumor regression after RT may take several years
to occurvi,

A retrospective review of 22 articles reported local control rates of 61% with surgery, 75% with
surgery plus RT, and 78% with RT alone. These results were analyzed according to margin status
(positive, negative, or unknown) and whether the disease was primary, recurrent, or of unknown
statusvii. The findings suggest that RT, whether alone or combined with surgery, provides better
control regardless of margin status or disease type. Before resorting to amputative or mutilating
surgery that compromises function or aesthetics, RT alone or tumor-reducing surgery followed by
RT represents a reasonable alternative42xlviiixlixl  The recommended dose is 50-56 Gy in 2 Gy
fractions. Higher doses do not reduce recurrence rates but increase toxicity, including fibrosis, edema,
pathological fractures, soft tissue necrosis, anesthesia/paresthesia, and even radiation-induced
tumors. The median time to these events is approximately 33 months, except for radiation-induced
tumors, which typically develop after 10 years. These complications are more frequent in patients
under 30 years of age.

A meta-analysis of 1,295 patients across 16 studies concluded that adjuvant RT is particularly
recommended in cases of R1 or R2 resections due to the higher risk of recurrence, especially in
recurrent tumors?.

It is important to note that while several studies support the effectiveness of RT in desmoid
fibromatosis, most are retrospective and have small sample sizes. Large-scale prospective clinical
trials are needed; however, the low incidence of this disease and the diversity of tumor locations
make it challenging to obtain solid evidence with sufficient statistical power.

Recommendation:

e RT should be reserved for progressive, symptomatic, or inoperable tumors when
systemic therapies are contraindicated or ineffective, weighing potential long-term toxicities,
particularly in patients under 30 years (IV, B).

e RT may be considered as an option in unresectable DMs or after incomplete (R1/R2)
resections, particularly in recurrent cases, given its potential to improve local control (I, C).

2.2.7. Active Surveillance

Nowadays, most experts recommend AS as one of the initial management strategies for DT,
based on spontaneous regression rates of approximately 20% reported in clinical studies!2. This
approach is indicated in asymptomatic patients or those with minimal symptoms who have tumors
in non-critical locations. AS involves clinical and radiological follow-up (CT or MRI) every 8-12
weeks, at least during the initial phase of the disease, as most disease progression occurs within the
first two years after diagnosis. In cases of progression, if the patient remains clinically stable,
extending observation for an additional three months is recommended. If progression is confirmed,
systemic therapy should be considered as the first-line intervention, excluding abdominal wall
desmoids and highly symptomatic tumors in critical anatomical locations, where surgery remains
the preferred treatment .

Recommendation:

e ASisrecommended as the initial approach for asymptomatic or stable patients, given the
potential for spontaneous stabilization or regression (III, A).

2.2.8. Systemic Therapy
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The landscape of systemic treatment in DT has evolved significantly in recent years. Hormonal
therapies (e.g., tamoxifen), with or without non-steroidal anti-inflammatory drugs (NSAIDs), are no
longer recommended due to insufficient evidence of efficacy. In contrast, tyrosine kinase inhibitors
(TKIs) and gamma-secretase inhibitors (GSIs) have shown greater efficacy and, in most cases, have
replaced standard chemotherapy. Conventional chemotherapy—using anthracycline-based
regimens, pegylated liposomal doxorubicin  (preferred), or methotrexate  with
vinorelbine/vinblastine—is now generally reserved for the most aggressive cases. Doxorubicin, in
conventional or liposomal form, has been used alone or with dacarbazine in small retrospective
studies. No trials have compared it to newer agents. Anthracyclines show higher and faster response
well-tolerated and effective, with responses ranging from minor reduction to complete remission
over long follow-up. Newer oral agents are now preferred due to easier use and better tolerability'.

TKIs have shown effectiveness in advanced and refractory desmoid tumors. Agents such as
pazopanib (800 mg orally daily)"v or imatinib (200-800 mg orally daily)"! have demonstrated positive
outcomes in phase II trials, though they are now considered secondary to sorafenib, which has shown
superior efficacy. In a randomized phase 11l trial, sorafenib (400 mg orally daily) significantly reduced
the risk of disease progression compared with placebo (HR 0.13; 95% CI, 0.05-0.31), with a 2-year
progression free survival of 81% vs. 36% and overall response rate of 33% vs. 20%, respectively, with
a manageable toxicity profilelvi.

GSIs, which selectively inhibit the terminal portion of the NOTCH signaling pathway
(intracellular domain), have demonstrated highly favorable results compared to placebo in a recently
published phase III trial™i. The treatment arm showed a 71% reduction in the risk of disease
progression or death (HR = 0.29; 95% CI, 0.15-0.55; 0.001). Nirogacestat (150 mg orally twice daily),
the first drug approved for this indication, also led to significant improvements in symptom control
(pain, symptom severity, and quality of life) and presented a manageable toxicity profile compared
to other available treatments. Other GSIs and compounds targeting the Wnt pathway are currently
under investigation, with promising results anticipated that could expand the current therapeutic
arsenal'ix,

The absence of head-to-head comparative studies makes it challenging to propose a definitive
treatment sequence for systemic therapies in DTs. Therapeutic selection should be guided by the
safety profiles of each agent in the context of individual patient characteristics. Generally, it is
advisable to begin with agents that offer the best tolerability, escalating to more aggressive therapies
as needed. At present, there are no robust data that enable us to determine the optimal duration of
systemic therapy in DTs; however, a treatment period of at least six months is typically required
before efficacy can be adequately evaluated.

Recommendations:

e Systemic treatment is indicated for symptomatic patients, rapid tumor progression,
anatomical risk, or refractory or recurrent disease (III, A).

e  Systemic Treatments for DTs:

e  Sorafenib is strongly recommended, supported by a randomized phase III trial (I, A);

e Nirogacestat is strongly recommended following the results of the phase III DeFi trial (I, A);

e  Pazopanib may be considered in refractory or progressive cases (II, B);

e Imatinib is also conditionally recommended in refractory disease. Its efficacy is variable,
and evidence is primarily from small, non-randomized series (III, B);

e Hormonal therapies, such as tamoxifen, are not recommended due to very-low-quality
evidence and the lack of a proven benefit in modern clinical studies (IV, D);

e Doxorubicin, either conventional or liposomal, with or without dacarbazine, is
conditionally recommended for patients requiring rapid tumor control or with refractory/aggressive
disease (III, B);

e  Methotrexate combined with vinblastine or vinorelbine is recommended as a first-line
systemic therapy in pediatric and young adult patients (I, B).

e It is recommended to continue systemic therapies for at least 6 to 12 months before
evaluating their effectiveness (IV, B).
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e Inclusion in clinical trials for advanced disease patients is highly recommended (V, A).

2.2.9. Childhood Desmoid Tumors

The results of the Non-Rhabdomyosarcoma Soft Tissue Sarcomas trial 2005 from the European
Pediatric Soft Tissue Sarcoma Group (NRSTS EpSSG 2005) confirm the current initial
recommendation in childhood of the AS strategy, particularly for tumors in non-risk locations™. The
tumor’s growth rate or potential spontaneous regression should be closely monitored. In cases of
evident tumor progression, increasing pain, symptom worsening, or tumors in high-risk locations,
initiating active treatment should be considered.

When treatment is necessary, the first-line recommendation is systemic therapy with minimal
morbidity, such as the combination of low-dose intravenous methotrexate and vinblastine
administered weekly for six months. After this period, the same doses are continued for another six
months but administered every two weeks™. Reported chemotherapy outcomes include response
rates of 35% for complete or partial responses (57% with VBL-MTX), with a further 45% of patients
achieving stable disease. Tumor size greater than 5 cm has been identified as a prognostic factor.>
Once stabilization is achieved, the role of surgery remains questionable, and continued observation
is generally preferred to avoid the stimulation of tumor cells by the release of local growth factors
during postoperative wound healing.

The clinical data of 173 patients with desmoid tumors included in the NRSTS EpSSG 2005 study
between 2005 and 2016 were published. In 35% of cases, a wait-and-see approach was taken; in 31%,
immediate surgery was performed; and in 34%, immediate chemotherapy was administered. The 5-
year progression-free survival rate was 36.5% and did not differ between the three groups. Only one
patient died from a secondary tumor>!.

In cases where first-line therapy is ineffective or disease progression continues, second-line
options should be considered, with response rates ranging from 25% to 40%. Medical treatments
include TKIs such as sorafenib or pazopanib, which are considered the first choice in most adult
patients. Although there is justification for their use in the pediatric population, the efficacy and
safety of these drugs over the long term should be studied prospectively.i Other medical second-
line treatments for refractory DT in children are doxorubicin™i, alkaloid-based regimens®!, and
hydroxyurea™v. Based on the lack of efficacy demonstrated in adults, hormone therapy —with or
without NSAIDs—should no longer be recommended in children.

Due to the functional or aesthetic consequences that RT can have in childhood and the risk of
developing long-term radiation-induced tumors, it only plays a role when several systemic therapies
and surgeries have failed. Recently, cryotherapy has proven to be a safe and effective treatment
modality for extra-abdominal desmoid tumorsv.

Recommendations:

e Initial management should employ AS for tumors in non-critical sites and without
significant symptoms (V, B)

e Active treatment should be considered in cases of clear progression, increasing pain,
worsening symptoms, or tumors in high-risk locations (V, B).

e When treatment is required, a multidisciplinary approach in reference centers is
recommended, prioritizing non-mutilating strategies and avoiding upfront aggressive surgery (V,
Q).
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Figure 4. Flow chart for management of DT in children. Modified from NRSTS EpSSG 2005.

3. Conclusions

DT is a rare disease that requires specialized treatment in high-volume referral centers with
multidisciplinary teams. Thanks to recent advances in medical management, TKIs and GSIs, and new
local treatments such as cryotherapy, patients now have a wide range of therapeutic options
available. Given that DT is a localized neoplasm with no potential for metastasis and high survival
rates, it is important to establish an appropriate management strategy for each patient, optimizing
tumor control without compromising quality of life. Clear and pragmatic recommendations are
essential to guide diagnosis and treatment and to optimize outcomes for patients with DTs.
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