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ABSTRACT

Desmoid fibromatosis is a rare but locally

aggressive tumor comprised of myofibroblasts.

Desmoids do not have the ability to metastasize

but can cause significant morbidity and

mortality by local invasion. These tumors may

occur throughout the body, but are commonly

found on the abdominal wall and within the

intestinal mesentery. Desmoids in these areas

may cause unique clinical problems for

physicians and patients. Mutations in either

the b-catenin or the APC genes are usually the

cause for the development of these tumors with

the former comprising the sporadic

development of tumors and the latter being

associated with familial adenomatous polyposis

syndrome. Surgical resection with histologically

negative margins has been the cornerstone of

therapy for this disease, but this paradigm has

begun to shift. It is now common to accept a

microscopically positive margin after resection

as recurrence rates may not be significantly

affected. An even more radical evolution in

management has been the recent movement

towards ‘‘watchful waiting’’ when new desmoids

are diagnosed. As the natural history of

desmoids has become better understood, it is

evident that some tumors will not grow and

may even spontaneously regress sparing

patients the morbidity of more aggressive

therapy. Other modalities of treatment for

desmoids include radiation and systemic

therapy which both can be used adjuvantly or

as definitive therapy and have shown durable

response rates as single therapy regimens. The

decision to use radiation and/or systemic

therapies is often based on tumor biology,

tumor location, surgical morbidity, and

patient preference. Systemic therapy options

have increased to include hormonal therapies,

non-steroidal anti-inflammatory drugs and

chemotherapy, as well as targeted therapies.

Unfortunately, the rarity of this disease has

resulted in a scarcity of randomized trials to
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evaluate any of these therapies emphasizing the

need for this disease to be treated at high

volume multidisciplinary institutions.

Keywords: Abdominal desmoid tumor;

Abdominal wall desmoid tumor; Desmoid

fibromatosis; Desmoid tumor

INTRODUCTION

Desmoid tumors present a difficult problem for

both physician and patient. While many options

for treatment are available, the natural history of

this disease can be unpredictable resulting in a

complex, multidisciplinary decision-making

process with treatment algorithms that include

combinations of radical surgery, systemic

therapy and radiation, but may be as minimal

as close observation. As a disease that has been

referred to as a ‘‘benign malignancy’’ it may be

challenging for patients to understand why such

aggressive measures are needed for a disease that

does not metastasize. Conversely, patients may

be anxious about observing a tumor that has

potential to grow and become locally invasive.

These tumors can occur nearly anywhere on the

body, but this discussion will focus on the

biology and treatment of abdominal wall

desmoids and intra-abdominal desmoid tumors.

This article is based on previously conducted

studies and does not involve any new studies of

human or animal subjects performed by any of

the authors.

NATURAL HISTORY

Desmoid tumors are rare with an incidence of

0.03% of all neoplasms and 3% of soft tissue

tumors [1]. The majority of desmoid tumors (also

known as aggressive fibromatosis) occur

sporadically, but can be associated with familial

adenomatous polyposis syndrome (FAP).

FAP-associated desmoid tumors occur in 2–15%

of all desmoid patients, and are typically located

in the small bowel mesentery [2–5]. Desmoids

are seen more commonly in women than men

with a 2:1 predilection for females [4, 6, 7].

Young adult populations are most commonly

affected and this disease is frequently seen in the

25–35 year old demographic [4, 6].

Histologically, desmoid tumors are a benign

proliferation of myofibroblasts without a

capsule that locally infiltrates surrounding

tissues and may be multifocal. These

characteristics result in a tumor that is difficult

to control locally, but does not have the ability

to metastasize [8–10]. Desmoids not only often

occur on the abdominal wall or the mesentery

of the small intestine, but also affect the

shoulder girdle, chest wall and extremities.

These tumors are often thought of as a chronic

disease and require close observation regardless

of treatment strategy as they have potential for

mortality due to their locally aggressive

behavior and ability to invade adjacent critical

organs and structures [3].

RISK FACTORS AND GENETIC
PREDISPOSITION

The majority of cases of abdominal wall

desmoid tumor are sporadic in nature, but

there are several associated factors.

Development of desmoids is most commonly

associated with genetic predisposition,

pregnancy, hormonal exposure, and physical

factors such as trauma and/or surgery [6, 7]. A

classic presentation of desmoid includes a

post-partum woman with an abdominal wall

mass. Given the identification of estrogen

receptors on desmoid tumors, a predilection
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for women and the use of anti-estrogen

therapies to manage these tumors, there does

seem to be validity in the involvement of

estrogen in disease progression [3, 11]. While

there is no clear relationship between

pregnancy and abdominal wall desmoid

tumors, a recent study of pregnancy-related

desmoid fibromatosis showed that these

tumors have an indolent course, do not

increase risk of obstetric complications and

should not be a contraindication for

subsequent pregnancies [12]. This study did

note that in women diagnosed with desmoid

tumor prior to becoming pregnant there was a

42% chance of either disease recurrence or

progression during pregnancy, suggesting a

different biology than disease that developed

during or after pregnancy. For women who

developed desmoid tumor associated with

pregnancy, 52% were managed successfully

without surgical resection, and a local relapse

of 13% was observed for those who did have

surgical resection. Ultimately, the study

concluded that desmoid fibromatosis that

develops or progresses during pregnancy is

safely managed with minimal risk to both

mother and child.

Several other patient-associated risk factors

have been studied with regard to prognosis.

Specifically patient gender, tumor size, tumor

site, and presentation (primary vs recurrent)

have been correlated with clinical outcomes. In

a multi-institutional retrospective review, Peng

et al. found that younger age and

extra-abdominal tumor location were

associated with poorer recurrence-free survival

[13]. Several studies have confirmed that young

age, large tumor size, and extra-abdominal

location are predictors of poor outcomes.

Patient sex and primary vs recurrent disease

were not prognostic for recurrence [14, 15].

Conversely, other studies have correlated

recurrent disease with having worse 5- and

10-year event-free survival when compared to

new primary tumors [16, 17]. While not

reaching statistical significance, Lev et al. also

found that age of \30 years and extremity

tumor site were associated with higher

recurrence rates [18]. As larger series becomes

available, it seems that younger age, large tumor

size, and anatomic location may play a true role

in defining recurrence risk for desmoid tumors.

Based on these data, abdominal wall desmoids

are likely to have a more favorable outcome.

Beyond these classic clinical prognostic factors,

a better understanding of the genetic

fingerprint of desmoids may be more reliable

in stratifying disease aggressiveness. Studies

have begun to identify gene expression

profiles that may better predict tumor biology

[19].

Alterations in the Wnt signaling pathway

have been identified as the likely driving

mechanism of tumorigenesis in the

development of desmoid fibromatosis [20, 21].

In general, deregulation of the Wnt pathway

results in aberrant proliferation, migration, and

differentiation of cells into human cancers [20].

Two specific genetic mutations that alter this

pathway and are associated with the

development of desmoid tumors have been

identified: the CTNNB1 gene, coding for the

b-catenin protein, and the APC gene, coding for

the adenomatous polyposis coli (APC) protein.

Both b-catenin and APC are part of the Wnt

pathway suggesting that two separate

mutations affecting the same endpoint are

involved with the development of desmoid

fibromatosis [3]. These mutations result in the

development of intranuclear accumulation of

b-catenin which subsequently stimulates DNA

transcription and cell proliferation [21].

Eighty-five percent of sporadic desmoid

tumors have been identified to have an
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activating mutation in the CTNNB1 gene

coding for b-catenin. The germline mutation

of the APC gene leads to the development of

desmoid tumors for FAP patients [21, 22]. A

recent genetic analysis study by Crago et al.

looking at ‘‘wild type’’ desmoids without the

known CTNNB1 or APC mutations found that

with deep sequencing 95% of desmoids may

have mutations that affect the Wnt/b-catenin

pathway, suggesting a near universal

relationship between desmoid tumors and

Wnt signaling [23].

For sporadic disease, there is a high rate of

mutation in the gene encoding for b-catenin on

chromosome 3, CTNNB1. CTNNB1 mutations

have been found in 71–91% of sporadic

desmoid tumors with the highest rate of

mutation found in intra-abdominal tumors

[21, 24–28]. The most commonly documented

mutations found on the gene are T41A and

S45F, with the latter being nearly exclusive to

extra-abdominal desmoids. Several studies have

shown a significantly higher chance of disease

recurrence at 5 years despite complete resection

of disease for patients harboring an S45F

mutation [21, 26, 28]. Domont et al. found

higher recurrence rates for tumors with

CTNNB1 mutations, but could not correlate

this finding with any specific point mutations.

The growing amount of data suggests that

specific mutations within this gene do play a

role in disease recurrence and may influence

clinical care in the future based on the tumor’s

genetic fingerprint.

For patients with wild type b-catenin, the

mutated APC gene is suspected to be the source

of development of desmoid tumors. While

patients with FAP represent the minority of

desmoid cases, patients with this syndrome

have nearly an 850-fold increased chance of

development of desmoids compared to the

general population. Approximately 10–15% of

patients with FAP develop desmoids and it has

become the primary cause of death in patients

with FAP that have previously had a

prophylactic colectomy [22, 29]. As a tumor

suppressor gene, when APC is mutated it is

unable to properly regulate b-catenin levels

through the Wnt pathway leading to

proliferation and accumulation of b-catenin in

cell cytoplasm and nucleus. Interestingly,

despite a similar molecular endpoint between

APC and b-catenin mutations, the phenotype of

APC-mutated tumors is different as the majority

of tumors in patients with FAP are

intra-abdominal and involving the small

bowel mesentery [2].

TREATMENT

Surgery

Margin-negative resection has historically been

the gold standard for treatment of abdominal

wall and intra-abdominal desmoid tumors.

However, as a better understanding of the

natural history of desmoids developed,

strategies for surgical resection have evolved.

The initial surgical approach has transitioned

from margin-negative resection to acceptance

of microscopically-positive resection to

observation with surgery used more selectively.

Margin Status

When surgical resection is employed for

desmoid tumors, many clinicians encourage

complete microscopic resection [5, 13, 17, 30].

However, unlike soft tissue sarcoma where

positive margin status is a clear indicator of

disease recurrence, there are conflicting data on

the significance of complete microscopic

resection of desmoid tumors (Table 1). Large

retrospective studies have shown higher
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recurrence rates for patients with

microscopically-positive margins (R1) when

compared to microscopically negative (R0)

margins [13, 17, 18, 30, 31]. However, some

studies have only shown margin status as a

predictor of recurrence with univariate analysis

but not on multivariate analysis [13, 31]. Other

studies show that microscopic margin status

does not affect recurrence-free survival and has

no prognostic significance when comparing R0

and R1 resections in desmoid tumors [14, 15,

17, 31]. Of particular interest in relation to this

topic is a large study from the MD Anderson

Cancer Center which compared desmoid

outcomes from two distinct time frames at the

institution: the first is 1965–1994, and the

second a more modern cohort from 1995 to

2005. Interestingly, margin status is a

significant predictor of disease recurrence in

the older cohort but that significance is lost in

the modern group despite similar rates of

margin-positive resections between the two

groups (46% vs 47 %). This adds confusion to

the true significance of margin-negative

resection for desmoid tumors [18]. Ultimately

margin status remains a controversial topic in

the management of desmoid tumors and it is

often agreed that R0 resections are ideal but that

with similar recurrence rates for R0 and R1

resections as well as the emergence of adjuvant

therapies additional surgery may be avoided

based solely on a microscopically-positive

margin. This is particularly true in patients

where re-resection may result in loss of body

function or high operative morbidity [5]. These

decisions should be made within the confines of

a multidisciplinary tumor board.

Abdominal wall and intra-abdominal desmoid

tumors present unique surgical challenges due to

their anatomic location. Abdominal wall

desmoids may require abdominal wall resection

and reconstruction while intra-abdominal and

mesenteric tumors may necessitate removal of a

significant amount of bowel (Fig. 1). Abdominal

wall desmoids have favorable outcomes when

resected and it has been suggested that these

lesions have a better prognosis than those

involving extremity based on low recurrence

rates [32]. In a study looking at 50 patients with

abdominal wall desmoid fibromatosis treated

with surgery, 92% of patients did not experience

recurrence after a median follow up of 6 years. In

this cohort 56% of patients had an R1 resection

but only tumor size ([7 cm) was associated with

recurrence. Prosthetic mesh was used in 94% of

patients to repair the surgical defect. In addition

to recurrence rates, complication rates were also

low with nomortality and only one postoperative

complication of cellulitis [33]. Peng et al. also

report good outcomes for patients with

abdominal wall or intra-abdominal desmoids

tumors and margin negative resection (R0).

Median recurrence-free survival was not reached

after follow up of 25.7 months [13]. While

intra-abdominal desmoids only represented

5.8% of their population, these patients also had

low complication rates as compared to patients

with resected extra-abdominal desmoids.

Wilkinson et al. have also confirmed good

prognosis for surgically-resected sporadic

intra-abdominal desmoids. Of 15 patients with

sporadic (non FAP associated) desmoids that were

grossly resected, 13 patients did not recur with a

median disease-free interval of 45 months. R0

resections were only accomplished in 2 of these

15 patients with the remaining 13 having R1

resections [34]. In a study looking at the use of

surgery for mesenteric desmoids in patients with

FAP, details from 16 patients were available. Small

bowel resections were necessary in 87.5% of these

cases with an average of 45.6 cm of bowel

removed [35]. When treating mesenteric

desmoid tumor, it is possible that a significant

amount of bowel may be resected resulting in

62 Oncol Ther (2016) 4:57–72



intestinal failure, chronic total parenteral

nutrition (TPN), and perhaps the need for small

bowel transplantation. Although numbers are

small (12 patients), several studies have shown

encouraging results for either intestinal or

modified multivisceral transplantation for

patients developing short gut syndrome after

resection of mesenteric desmoid tumors [36–38].

Two patients have died, but at time of publication

all other patients had intestinal rehabilitation and

were functioning without TPN. Long-term follow

up is available for 8 patients with only 2 patients

developing desmoid recurrence. Tumors recurred

either in the abdominal wall, chest wall or

incision without any patients developing

intra-abdominal recurrence [36, 38]. While the

risks of immunosuppression and graft rejection

exist for patients treated with transplant, this may

represent a reasonable long-term solution for

mesenteric desmoids necessitating life-altering

bowel resection.

Watchful Waiting

The natural biology of abdominal wall and

intra-abdominal desmoids can be

unpredictable. More indolent tumors may not

recur despite microscopically positive margins

and more aggressive tumors may recur despite

negative margins. While biologic markers are

evolving, the true nature of a desmoid cannot

be reliably predicted. In most large databases,

there are patients who receive no treatment for

their tumors and have shown no progression or

sometimes even spontaneous regression. These

observations have propelled a new strategy for

desmoid management which is gaining traction

known as ‘‘wait and see’’ or watchful waiting.

When a new patient presents with a desmoid

tumor the natural history of their disease has

likely not been declared. By employing a period

of close observation, proponents believe that it

is possible to identify more indolent tumors,

avoiding morbid procedures for tumors that

may not progress or may even spontaneously

regress. Conversely, by having frequent physical

exams and staging scans, tumors that show

more aggressive behavior can be treated with a

multidisciplinary approach before the

therapeutic window is missed [5, 10].

While evaluating the best initial therapy for

primary desmoid, Bonvalot et al. identified a

group of patients that were not treated

Fig. 1 Abdominal wall and intra-abdominal desmoid
tumors. a Desmoid tumor of the rectus abdominis muscle
(arrows) requiring full thickness resection of the abdominal
wall to obtain grossly negative margins. Often this will
necessitate abdominal wall reconstruction with prosthetic

material. b Intra-abdominal desmoid tumors (arrows)
frequently require small bowel resection due to the
involvement of the mesentery, adjacent blood vessels, and
bowel (arrowheads)

Oncol Ther (2016) 4:57–72 63



surgically, but had a similar outcome as patients

treated with R0 resection. Patients treated with

observation did as well as patients with

completely resected disease and better than

patients with incomplete resection [39]. In an

effort to understand how observation alone

may affect additional therapies and outcomes

for desmoid tumor, a multi-institutional study

evaluated patients not treated with surgery or

radiation and were stratified into an observation

group or a medical therapy group. Eighty-three

patients were treated with observation only and

their progression was compared to patients

treated systemically. The observation arm had

a 49.9% 5-year progression-free survival (PFS)

which was not different from the 58.6% PFS in

the systemically treated group [40]. While the

authors could not identify any prognostic

factors that would predict tumor progression,

they were able to avoid the morbidity of surgery

and/or radiation. Of patients that did progress,

89% did so in the first 2 years. Based on these

findings the authors have proposed a very close

regimen of disease surveillance for 24 months.

The authors clearly recognize the heterogeneity

of the disease and realize that proper patient

selection for this strategy is critical. In an effort

to better risk stratify sporadic desmoids and

identify patients with more indolent tumors,

Salas et al. developed a clinical risks scale based

on the primary tumor characteristics. This scale

has revealed prognostic subgroups that may

benefit from different treatment strategies

including watchful observation [15]. Several

notable European groups have made proposals

to standardize desmoid tumor management

such that a watchful waiting strategy is the

first step for all new tumors [5, 10]. Patients will

be followed closely by a multidisciplinary team

with escalation of care only if the tumor is

declared to be an aggressive phenotype, which

spares patients with indolent tumors the

morbidity of aggressive therapy. This is of

particular interest for intra-abdominal

desmoids where resection may lead to the

removal of a significant amount of bowel.

Clearly this change in management represents

an opportunity for prospective trials to define

the role of observation vs immediate

intervention.

Radiation

Radiation has been used as both adjuvant and

definitive therapy for desmoid tumors. Most

data evaluating the use of radiation are from

surgical studies with a clear selection bias

towards offering therapy to patients that have

either recurred or have had a positive margin

resection. Conversely, patients that have

radiation only, usually have tumors that

are unresectable or would require

unacceptable surgical deformity or morbidity.

While radiation has a role in treating desmoid

tumors, the highly selected patients treated

with radiation and the lack of randomized

trials make the exact role for radiation in

desmoids elusive.

A large meta-analysis of patients from 22

studies treated with surgery, surgery plus

radiation, or radiation alone suggested that all

patients with desmoid tumors should be treated

with radiation. Patients treated with radiation

or radiation plus surgery had superior local

control rates (78% and 75%, respectively) than

patients treated with surgery alone (61%) [41].

While supporting the role for radiation as a

viable treatment of desmoid tumors, the

radiation doses in this study were highly

variable and declaring that all disease should

be treated with this modality may be overly

aggressive and does not take into consideration

the morbidity associated with radiation.

Complications related to radiation for desmoid

64 Oncol Ther (2016) 4:57–72



fibromatosis are 17–23% [41–43]. Before

radiation is given for abdominal wall and

intra-abdominal desmoids the risk of

radiation-induced enteritis as well as the risk

of radiation-induced secondary malignancies

should be considered. Radiation-induced

malignancies are particularly relevant in a

disease that often affects a younger cohort of

patients [43]. Definitive radiation may be

effective for local control in patients that

would otherwise need radical and disfiguring

surgery. Radiation as the primary mode of

therapy for unresectable disease may offer a

70–80% chance of local control [42, 44, 45]. Of

particular interest is a European Organization

for Research and Treatment of Cancer (EORTC)

phase II study that standardized treatment of 44

patients with unresectable disease to 56 Gy

received in 28 fractions. At 3 years, local

control was 81.5% with 13.6% of patients

having a complete response. They additionally

report that in some patients radiation response

will continue beyond 3 years, promoting the

durability of this therapy for

unresectable disease [44].

Studies comparing local control in

surgically-resected patients based on receipt of

adjuvant radiation have not been as clear.

When Huang et al. reviewed their data on

surgically-resected desmoids they found no

overall improvement in local recurrence based

on adjuvant radiation. On subset analysis, they

did find a significant improvement in

recurrence for patients with R1 resection who

received radiation compared to those who did

not. Five-year relapse free survival rates for R1

resection followed by radiation were 75%

compared to 56.4% in patients with R1

resection alone [17]. While not statistically

significant, Lev et al. also found a trend

toward improved local control with adjuvant

radiotherapy [18]. Despite some supporting

evidence for the use of adjuvant radiation,

many other retrospective studies have found

that the use of adjuvant radiation did not

impact local recurrence rates (Table 1) [14, 30,

31, 46, 47]. While there seems to be a real

benefit of radiation for some patients, the true

utility of radiation as an adjuvant therapy in

desmoid fibromatosis has not been evaluated in

a prospective, randomized trial. Most studies are

small, retrospective and do not have

standardization of patient selection. Radiation

is not frequently used for intra-abdominal

disease and most studies are focused on its use

for disease in the extremities and soft tissues.

This is likely related to a high risk of

radiation-induced enteritis and the lack of a

distinct target for grossly resected disease. Due

to the lack of clearly defined indications for

radiation it is critical to make these decisions in

large volume multidisciplinary centers to

properly select patients and avoid unnecessary

exposure and morbidity from this treatment.

Systemic Therapy

Studies evaluating systemic therapy for desmoid

fibromatosis frequently involve patients with

mesenteric desmoid tumors due to the

difficulty treating this situation with other

therapies. In addition to high recurrence rates,

there are significant side effects and morbidity

that may arise from resection of mesenteric

desmoids due to involvement of major blood

vessels and potential need for significant

bowel resection. Many systemic therapy

treatment lines have been used for desmoids

including hormonal therapy, non-steroidal

anti-inflammatory drugs (NSAIDs),

chemotherapy, and targeted therapy with

varying degrees of success but no standard of

care. An example of the lack of standardized

systemic therapy for desmoids is shown by
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recent retrospective studies showing up to 157

different combinations of therapy used to treat

these tumors [29, 48]. Unfortunately, most

studies looking at systemic therapy for treating

desmoid tumors are either retrospective or

single-armed studies. Additionally, they are

treating patients that have failed surgical

therapy or have unresectable disease,

introducing selection bias and making

comparisons to other therapies difficult;

however these studies still provide insight into

treating the disease when other options are not

feasible.

Hormonal and Nonsteroidal

Anti-Inflammatory Drugs (NSAIDs)

When effectiveness, side effects, and efficacy are

weighed, either combination or single agent

hormonal and NSAID agents are frequently

used as a first-line systemic therapy or for

unresectable, recurrent, or progressing

desmoid tumors [4, 10, 48–50]. Typically

either tamoxifen (60–120 mg/day) or raloxifen

(120–240 mg/day) is used as an anti-estrogen

agent. The NSAID most commonly used is

sulindac (150–800 mg/day). Hormone-based

therapy are effective in 40–51% of patients

[29, 51]. Hansmann et al. observed a 77%

response rate in patients with FAP-associated

mesenteric desmoids treated with first line

anti-estrogen/NSAID therapy. This compares

favorably to patients that have recurred after

surgical resection and then treated with a

similar regimen; response rates in recurrent

disease were only 50% suggesting that

anti-estrogen/NSAID therapy for patients with

FAP-associated mesenteric desmoids may be a

reasonable therapy before proceeding with

surgery [49]. A recent update from the same

center reports 134 patients treated with the

same regimen as either adjuvant or definitive

therapy. Patients with sporadic and

FAP-associated mesenteric desmoid

fibromatosis were included and equally

represented. A response rate of over 85% was

achieved (stable disease as well as responders)

using anti-estrogen/NSAID therapy.

Additionally they were able to taper therapy

and had only one long-term recurrence in

patients that had previously been resected

[52]. Such a large cohort of patients with high

response rates and durability is encouraging for

non-surgical management of these tumors. This

combination can be effective, but an objective

response may take several months to stabilize

disease and decrease associated symptoms [10,

48, 52]. These agents are often used as they are

relatively inexpensive and have a low-risk side

effect profile compared to other systemic

therapies. Despite their relatively safe

reputation it should be cautioned that

anti-estrogens have a slightly increased risk of

thromboembolic events and tamoxifen can

cause ovarian cysts in pre-menopausal women.

Chemotherapy

Several studies have found chemotherapy to be

the best systemic therapy for treating desmoid

tumors with response rates as high as 79% [29,

48, 53]. There are a lack of randomized or

controlled trials as most studies treat a small

number of patients with heterogeneous

treatment regimens. Drug combinations using

anthracyclines appear to be the most effective

treatment, but other combinations may

additionally include methotrexate, vinblastine

and cisplatin.

The anthracycline-based regimen has resulted

in long progression-free survival and even

complete responses. This has influenced some

groups to support chemotherapy as first-line

treatment for unresectable disease—particularly

of the mesentery [29, 48, 53–55]. When patients

show aggressive disease and fail hormonal
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therapies, chemotherapy is often the second line

of therapy as it may show significant responses

in previously-treated patients [10, 28, 43]. A

study from the French Sarcoma Group compared

anthracycline-based therapy to other regimens

and were able to show a statistically significant

difference in response: 54% vs 12% (p = 0.0011)

favoring anthracyclines. While only 13 patients

were treated, all patients that received

anthracycline-based therapy had either

stable disease (46%) or a partial response (54%)

[56]. Other studies have confirmed a high

response rate and durable response for this

regimen with progression-free survival of

74 months [53]. As might be expected, toxicity

is higher with this regimen resulting in grade 3–4

hematological toxicities in approximately

31–43% of patients [53, 56].

Additionally, ‘‘low-dose’’ chemotherapy has

also been described for systemic treatment of

desmoids which typically includes

methotrexate and vinblastine. This has been

shown to be well tolerated and consistently

results in stable or responding disease in

67–100% of patients treated [48, 56, 57].

Importantly, this regimen has also been

associated with a prolonged response and

5-year progression-free survival as high as 67%

[57]. Unfortunately this regimen has been

associated with high toxicity rates resulting in

patient intolerance and a 50% attrition rate.

Neurotoxicity is a common side effect of

vinblastine that often results in patients not

being able to tolerate this regimen. Another

vinca alkaloid, vinorelbine, has been described

as an effective agent against desmoids with less

long-term toxicity than vinblastine and is also

given with methotrexate [58, 59]. Weiss et al.

describe a 60% response rate and improvement

of symptoms of 80% of patients treated with

vinorelbine in a small series of patients with

previously low rates of neurotoxicity [59]. This

may likely be another useful regimen

particularly in patients that do not tolerate

vinblastine.

Targeted and Evolving Therapeutics

Other evolving options include targeted

therapies using tyrosine kinase inhibitors

(TKIs) and anti-angiogenic drugs. The TKI that

have been used include imatinib and sunitinib.

A phase II trial using imatinib had modest

results with 1-year progression-free survival of

66% and an objective response rate of only 6%

[60]. Another phase II study using higher doses

of imatinib (800 mg/day) revealed a 15.7%

partial response (PR) rate (C50% tumor

shrinkage) in a heavily pre-treated group of

patients. Interestingly, all patients that

experienced a PR had intra-abdominal disease

and duration of response was greater than

1.5 years for all patients [61]. Finally, Penel

et al. treated 40 patients with imatinib

(400 mg/day) in a phase II trial and

experienced 67% progression-free survival.

Only 45.5% of these patients had abdominal

wall or mesenteric disease, but two of these

patients had a partial and durable response [62].

Toxicity for all three of these trials was

acceptable with very few grade 4 toxicities that

were treated effectively with dose reduction. In

addition to these phase II trials, other small

retrospective reviews have revealed stable or

partial response in 36–80% of patients with a

median progression-free survival of nearly

27 months by Response Evaluation Criteria In

Solid Tumors (RECIST) criteria [43].

Given the potential activity of imatinib in the

treatment of desmoid fibromatosis, another TKI,

sunitinib, has been evaluated for efficacy in

advanced disease. Sunitinib also blocks vascular

endothelial growth factor receptors adding an

anti-angiogenic effect. A phase II study treating

mostly intra-abdominal desmoids (63.2% of
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participants) with sunitinib showed an overall

response rate of 26.3% and a 2-year

progression-free survival rate of 74.7%. Three of

the 12 patients with mesenteric disease developed

serious adverse events with the first dose of

treatment presenting as tumor bleeding, bowel

perforation and entero-tumoral fistula formation.

The authors postulate that all of these events

could be explained by the drugs anti-angiogenic

affect with resultant tumor necrosis [63].

Additional TKI and anti-angiogenic drugs,

sorafenib and pazopanib, have also been shown

to have efficacy in treating desmoid tumors [64,

65]. In a small, retrospective review of 26

patients treated with sorafenib, 70% of patient

reported improved symptoms, and at 6 months

95% of patients had either a partial response or

stable disease. In the 13 patients with

abdominal disease evaluated radiographically,

nearly 73% of patients had radiographic

response by RECIST criteria [64]. Following the

response seen from sorafenib the

anti-angiogenic drug pazopanib has also been

shown to be effective in treating desmoid

tumors. Two case reports show that patients

treated with pazopanib had improved

symptoms, tumor shrinkage and decreased

tumor cellularity similar to results seen with

sorafenib [65]. Conclusions regarding the

efficacy of these drugs must be interpreted

with caution until larger prospective clinical

trials are performed to validate initial findings.

As data emerge regarding the

pathophysiology of desmoid tumors, new

pathways to inhibit tumor growth are being

discovered. The NOTCH pathway has recently

been recognized as a potential therapeutic

target for desmoids. This pathway drives

several cancer-related processes in solid tumors

and can be blocked by c-secretase inhibition.

When desmoid tumor cell lines are treated with

c-secretase cell growth, migration and invasion

are inhibited [66]. In an open label phase I dose

escalation trial of a c-secretase inhibitor, five of

seven patients with desmoid tumors that were

treated showed objective and durable response

[67]. This promising data has spawned a phase II

trial evaluating a c-secretase inhibitor in adults

with desmoid tumors [68]. Recently another

target, hyaluronan (HA), a glycosaminoglycan

in the stromal microenvironment involved with

normal wound healing, has been identified and

associated with desmoid tumorigenesis [69].

This study identified overexpression of HA

levels in desmoid tumor surgical specimens as

well as immortalized cell lines. When HA

synthesis was inhibited, they found decreased

tumor proliferation rates and decreased HA

levels suggesting a novel therapeutic target in

treating desmoid fibromatosis. While new

targets in this difficult disease are exciting,

more translational studies will be required.

CONCLUSIONS

Due to the rarity and heterogeneity of this

disease, it cannot be emphasized enough that

desmoid fibromatosis should be managed within

the context of a high-volume, multidisciplinary

tumor board. Treatment recommendations

regarding surgery, radiation, and systemic

therapy are all evolving. This increases the

complexity of the decision making for this

disease and emphasizes the necessity of having

surgical oncologists, radiation oncologists and

medical oncologists involved in developing a

treatment plan for each individual patient.

While more patients are being treated with

observation for this disease, perhaps the most

exciting and game-changing developments will

come from genetic studies of these tumors. Once

the pathophysiology of this disease is better

understood, clinicians can better guide patients
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in treatment recommendations and risk

stratification.
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