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Abstract
Introduction  Desmoid tumour (DT) is a locally aggressive 
fibroblastic proliferative disease representing the 
most common extraintestinal manifestation of familial 
adenomatosis polyposis (FAP). As data on the activity 
of chemotherapy in these patients are limited, we 
examined the outcomes of patients treated with low-
dose methotrexate (MTX)+vinca alkaloids (vinorelbine or 
vinblastine).
Patients and methods  We retrospectively reviewed 
clinical and outcome data from all patients with confirmed 
FAP-associated DTs treated with weekly MTX+vinca 
alkaloids in seven European sarcoma reference centres 
between January 2000 and December 2018. Radiological 
responses were assessed using RECIST V.1.0 and V.1.1. 
The Kaplan-Meier method associated to the log-rank test 
was used to estimate and compare survival curves.
Results  We identified 37 patients (median age 29 years, 
range 7–44). According to RECIST, 20/37 (54.1%) patients 
achieved partial response (PR), 15/37 (40.5%) patients had 
stable disease and 2/37 (5.4%) had progressive disease as 
best response. Overall, the median progression-free survival 
(PFS) was 6.5 years (range, 0.3–12.1 years). In the subset 
of patients achieving PR as best response, the median PFS 
was not reached. In a subset of 11 patients with progressive 
disease offered MTX+vinca alkaloids rechallenge (after 
chemotherapy withdrawal following prolonged disease 
control), the disease control rate was 100%, resulting in a 
median PFS after rechallenge of 5.8 years.
Conclusions  This is the largest series on the activity of low-
dose chemotherapy in patients with FAP-related DT. In this 
population, MTX+vinca alkaloids is an active combination, as 
already reported in patients with sporadic DT.

Introduction
Desmoid tumour (DT), also known as 
desmoid-type fibromatosis, is a monoclonal, 
non-metastasising, locally aggressive, some-
times multifocal, fibroblastic proliferative 

disease arising from connective tissues.1 The 
incidence of DT is low, in the range of 2–4 new 
cases per million per year.2 About 85%–90% 
of the DT cases are sporadic and harbour 
mutations in the gene CTNNB1 encoding 
β-catenin; the remaining 10%–15% of the DT 
cases are associated with familial adenoma-
tous polyposis (FAP) and harbour germline 
APC mutations. Patients with FAP have a 
lifelong risk of 10%–15% to develop DT, the 
so-called Gardner syndrome. Depending on 
their APC gene mutation, the risk is 800-fold 

Key questions

What is already known about this subject?
►► Demoid tumors associated to the hereditary can-
cer predisposition syndrome familial adenomatosis 
polyposis (FAP)-related represents 10%–15% of all 
cases. Low-dose chemotherapy with methorexate 
and vinca alkaloids is an effective and safe regimen 
in sporadic desmoid tumors, but no data specifical-
ly collected on FAP-associated desmoid tumors are 
currently available.

What does this study add?
►► We retrospectively reviewed clinical and outcome 
data from patients with confirmed FAP-associated 
desmoid tumors treated with methorexate and vinca 
alkaloids, showing for the first time that this regimen 
is active also in this rare population.

How might this impact on clinical practice?
►► Our study supports the use of medical therapy with 
methorexate and vinca alkaloids in FAP-associated 
desmoid tumor patients. This is particularly relevant, 
as in these patients surgery might be more challeng-
ing, and medical therapy therefore more relevant.
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Table 1  Patient characteristics

Age (median, range) 29 (7–44) years

Gender (female) 22/37 (59.5%)

Primary tumour site

 � Intra-abdominal only 25/37 (67.6%)

 � Intra-abdominal+trunk/abdominal wall 7/37 (18.9%)

 � Trunk/abdominal wall only 3/37 (8.1%)

 � Other 2/37 (5.4%)

  �  Extremity 1/37 (2.7%)

  �  Intrathoracic 1/37 (2.7%)

Multifocal disease 32/37 (86.5%)

Previous surgery 23/37 (62.2%)

Prior medical therapy 20/37 (54.1%)

 � Only hormonal therapy 7/37 (18.9%)

 � Only NSAIDs 10/37 (18.9%)

 � Both hormonal therapy and NSAIDs 3/37 (8.1%)

Reasons for treatment initiation

 � Progressive disease 18/37 (48.6%)

 � Symptomatic disease 10/37 (27.0%)

 � Disease in a critical site 9/37 (24.3%)

Reasons for treatment discontinuation

 � Treatment completion 25/37 (67.6%)

 � One year of treatment 7/37 (18.9%)

 � Progressive disease 2/37 (5.4%)

 � Prolonged G2 neurotoxicity 1/37 (2.7%)

 � Patient’s choice 1/37 (2.7%)

 � Unknown 1/37 (2.7%)

Chemotherapy regimen subtype

 � MTX+vinorelbine 32/37 (86.5%)

 � MTX+vinblastine 5/37 (13.5%)

MTX, methotrexate; NSAID, non-steroidal anti-inflammatory drug.

to 1000-fold higher than in the general population.3–5 
Data from a recent meta-analysis of European FAP fami-
lies suggested that a positive family history for DT, prior 
abdominal surgery and specific APC mutation site are 
significant risk factors for development of DT.6 Inter-
estingly, FAP-associated DTs appear to be more often 
diagnosed years after an open rather than laparoscopic 
surgery.7 Sporadic DTs can arise in any body district and 
they are commonly found in the abdominal wall, limbs 
and girdles; FAP-associated DTs are on the contrary signif-
icantly more often intra-abdominal in location.6 8 Impor-
tantly, in patients with FAP, DTs represent the first cause of 
mortality in those patients who received total or subtotal 
colectomy to reduce the risk of colorectal cancer,9 while 
the risk of DT-related death is very low in sporadic cases.

Recently, the management of DT has radically changed, 
shifting towards more conservative management.2 Given 
the unpredictable behaviour of this disease, with a 
tendency to spontaneous regression reported in up to 

20% of cases,10 an upfront active surveillance strategy is 
generally offered to patients. When an active treatment 
is required, a systemic therapy is generally preferred.2 
Several systemic therapies have demonstrated activity in 
this disease, including anti-oestrogen, non-steroidal anti-
inflammatory drugs (NSAIDs), low-dose chemotherapy, 
conventional chemotherapy and tyrosine kinase inhibi-
tors (imatinib, sorafenib, pazopanib).2

In the last three decades, several case series and two 
phase II clinical trials have evaluated low-dose chemo-
therapy with methotrexate (MTX) and vinca alkaloids 
in patients with DT, reporting radiological objective 
responses in the range of 30%–75% of cases and prolonged 
clinical benefit.11–17 However, because of the rarity of FAP-
associated DTs, the aforementioned data were developed 
irrespective of DT subtype, with the vast majority of cases 
being sporadic DTs. Data on low-dose chemotherapy 
in FAP-related DT are therefore very limited. Here, we 
report on the results of a multi-institutional, retrospective 
study of patients with FAP-associated DT treated with low-
dose MTX and vinca alkaloids.

Materials and methods
We retrospectively reviewed all cases of patients with FAP-
associated DT treated with low-dose MTX plus vinorel-
bine or low-dose MTX plus vinblastine between January 
2000 and December 2018 in seven European sarcoma 
reference centres (four in Italy, one in Germany, one 
in England, one in Spain). Diagnosis of FAP was locally 
confirmed by analysis of germline DNA for the presence 
of pathogenic APC mutations.

Patient medical records were examined retrospectively 
to collect clinical data. The following data were collected: 
age at diagnosis, primary site of disease, evidence of multi-
focality, prior treatment (including surgery, hormone 
and medical therapy with NSAIDs), main reason for 
treatment initiation (progressive disease before chemo-
therapy; symptomatic disease, ie, pain or obstructive 
bowel symptoms; disease in a critical anatomical site, 
defined as any site in the judgement of the treating physi-
cian where disease progression would have carried high 
risk of symptoms or complications; other reasons), type of 
chemotherapy, G3/G4 toxicities according to the current 
version of Common Terminology Criteria for Adverse 
Events (CTCAE), radiological response, reason for treat-
ment discontinuation and time to progression.

Chemotherapy was initially administered according 
to the following schedules: weekly MTX 30 mg/m2 plus 
vinorelbine 20 mg/m2; or weekly MTX 30 mg/m2 plus 
vinblastine 6 mg/m2, and reduced in presence of exces-
sive toxicities. Each weekly administration was considered 
a chemotherapy cycle.

Radiological response was evaluated by MRI or 
CT, every 3 to 4 months, and evaluated according to 
Response Evaluation Criteria in Solid Tumors (RECIST, 
V.1.0 before January 2009 and V.1.1 from January 2009). 
Disease control rate (DCR) was defined as the percentage 
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Figure 1  Patient with FAP-associated desmoid tumour treated with MTX+vinorelbine with partial response (PR). (A) CT scan 
before treatment; (B) CT scan at best response (PR) after 6 months of treatment.

of patients who achieved complete response (CR), partial 
response (PR) and stable disease (SD) as best response. 
To calculate progression-free survival (PFS), the event 
time was computed from the date of treatment start to the 
date of disease progression or death by any cause; event-
free patients were censored at the date of last patient 
contact. Survival was estimated by Kaplan-Meier method, 
and groups were compared through the log-rank test. 
GraphPad Prism V.7.0 (GraphPad Software, La Jolla, 
USA) and SPSS V.17.0 were used for statistical analyses.

Results
Patient characteristics
Patient characteristics are summarised in table 1.

The analysis included 37 patients, with 22 women 
(59.5%). Median age of diagnosis was 29 years (range, 
7–44 years). Primary tumour sites were intra-abdominal 
only (25/37; 67.6%), intra-abdominal+trunk/abdominal 
wall (7/37; 18.9%), trunk/abdominal wall only (3/37; 
8.1%) and other sites (2/37; 5.4%). The disease was 
multifocal in 32/37 (86.5%) of the cases.

Twenty-three out of 37 (62.2%) patients had under-
gone previous surgery for DT. Prior medical therapy 
had been administered in 20/37 (54.1%) of patients. 
Hormonal agents had been administered in 10/37 
(27.0%) of patients. Among hormonal agents, tamoxifen 
was used in six cases, raloxifene in three cases, toremifene 
in two cases, with one patient receiving two prior lines 
of hormonal therapy (tamoxifen followed by raloxifene). 
NSAIDs had been administered in 13/37 (35.1%) of 
patients. Among NSAIDs, celecoxib was used in five cases, 
sulindac in four cases, meloxicam in two cases, aspirin 
in one case, with one patient receiving a non-specified 
NSAID. A small subgroup of patients, 3/37 (8.1%), 
received both hormonal therapy and NSAIDs.

The main reasons for chemotherapy initiation were 
progressive disease in 18/37 (48.6%) of cases, symp-
tomatic disease in 10/37 (27.0%) of cases or disease in 
a critical anatomical site in the remaining 9/37 (24.3%) 
patients; no patients had other main reasons for chemo-
therapy initiation.

The low-dose chemotherapy regimens used were 
MTX+vinorelbine in 32/37 (86.5%) of cases and 
MTX+vinblastine in the remaining 5/37 (13.5%) patients. 
The median number of cycles of chemotherapy was 40 
(range, 16–65). The median duration of chemotherapy 
treatment was 16.5 months (range, 4.0–36.0).

The main reasons for chemotherapy discontinuation 
were treatment completion defined as the administration 
of 40 to 50 chemotherapy cycles16 18 in 25/37 (67.6%) of 
cases, treatment lasting approximately one calendar year 
with <40 total chemotherapy cycles for 7/37 (18.9%) of 
cases, patient’s choice in one case, prolonged G2 neuro-
toxicity in one case and for unknown reasons in one 
patient.

On subsequent disease progression, MTX and vinca 
alkaloid rechallenge was offered to 11 patients following 
prolonged disease control after initial chemotherapy.

Efficacy
Median follow-up was 5.4 years (range, 1.2–18.3 years). 
All patients were evaluable for response. According to 
RECIST, there were no CR; 20/37 (54.1%, 95% CI 36.9% 
to 70.5%) of the patients achieved a PR, 15/37 (40.5%, 
95% CI 24.8% to 57.9%) patients had SD and 2/37 (5.4%, 
95% CI 0.7% to 18.2%) had progressive disease (PD) 
as best response. The DCR was 94.6%. A representative 
MRI showing a partial response is shown in figure 1. No 
CTCAE G3/G4 toxicities nor toxic deaths were recorded.

Overall, the median PFS was 6.5 years (range, 0.3–12.1 
years) (figure 2A). Univariate survival analysis of all the 
variables is shown in table 2.

Of the 10 symptomatic patients, 9 patients (90.0%) 
reported some symptomatic relief.

Although none of the variables was significantly asso-
ciated with survival, in the subset of patients achieving 
PR as best response, the median PFS was not reached, 
compared with 3.8 years in patients who achieved SD or 
PD as best response (figure 2B) (p=0.0639). Similarly, age 
at diagnosis younger than 29 years (median value) was 
associated with a non-significant trend towards longer 
median PFS (p=0.0850). Multivariate analysis was not 
performed due to the low number of cases.
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Figure 2  Kaplan-Meier curves for progression-free survival (PFS). (A) Overall population. (B) Depending on best response 
(partial response (PR) vs non-PR).

Table 2  Survival analysis

Variable P value

Best RECIST response (PR vs non-PR) 0.0639

Age (<median vs ≥median) 0.0850

Multifocal disease (yes vs no) 0.1272

Gender (male vs female) 0.2216

Previous hormonal therapy (yes vs no) 0.2503

Reasons for treatment discontinuation (completion 
vs all other reasons)

0.7266

Previous surgery (yes vs no) 0.7872

Primary tumour site (intra-abdominal only vs all 
the other sites)

0.8859

Previous NSAIDs (yes vs no) 0.9263

Reasons for treatment initiation (progressive 
disease vs symptomatic disease vs disease in a 
critical site)

0.9320

NSAID, non-steroidal anti-inflammatory drug; PR, partial response.

Figure 3  Kaplan-Meier curves for progression-free survival 
(PFS) after rechallenge.

In 11 patients with evidence of disease progression after 
stopping MTX+vinca alkaloids who were rechallenged 
to the same regimen, DCR after rechallenge was 100%, 
with a median PFS after rechallenge of 5.8 years (range, 
2.0–5.9 years) (figure 3).

Discussion
FAP-associated DTs represent a challenging disease. 
Compared with sporadic tumours, FAP-associated DTs 
generally arise from a more critical anatomical site, at 
higher risk of complications, being more often intra-
abdominal. In our series, about 70% of the cases had 
intra-abdominal disease and more than 80% of patients 
had multifocal disease.

Our analysis included 37 patients with chemo-naïve, 
FAP-associated DT treated with MTX and vinca alkaloids. 
Although retrospective, this is to the best of our knowl-
edge the largest series of patients with FAP-associated DT 
treated with chemotherapy. In 2006, the only prospective 
trial specifically addressing the role of the combination 
of doxorubicin and dacarbazine in FAP-associated DTs 
recruited only seven patients.19

In this series, we reported a response rate of 54.1% 
and stable disease in 40.5% of cases. Importantly, our 
response rate was calculated on dimensional rather than 
morphological criteria, and this might underestimate the 
true response rate.20

The median PFS was 6.5 years. These results are super-
imposable with those observed in previous reports that 
have investigated this regimen essentially in sporadic DTs. 
In particular, in a recent large retrospective analysis with 
more than 70 sporadic DTs, the partial response rate was 
approximately 50%, with a median PFS of 6.3 years (11.3 
years in the subgroup of responding patients and 4.1 years 
in patients with SD/PD as best response).16 In the same 
study, MTX and vinca alkaloid rechallenge in patients 
with disease progression after chemotherapy withdrawal 
following prolonged stabilisation was extremely effective 
in halting disease progression.16 The same results were 
observed in our 11 patients offered rechallenge, with a 
DCR on rechallenge of 100% and a second median PFS 
of 5.8 years. Overall, our results suggest that low-dose 
chemotherapy with MTX and vinca alkaloids in DT is 
equally active and effective regardless of the genetic 
driver.

Adverse events associated to the chemotherapeutic 
regimens were within expectations and overlapping with 
previous reports,16 and resulted in only one case of early 
treatment discontinuation for a prolonged G2 neurolog-
ical toxicity.

Recently, novel medical therapies such as tyrosine 
kinase inhibitors or gamma-secretase inhibitors have 
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shown promising activity in DTs.21–24 Also, in clinical 
trials, the number of patients with FAP-associated DT 
included has been very low, consistent with epidemiolog-
ical expectations. For example, the promising gamma-
secretase inhibitor nirogacestat was evaluated in a phase 
II trial in 17 patients with DT, of which only 3 (17.6%) 
had FAP-associated DTs.23 Similarly, in the recent phase 
II evaluating pazopanib or low-dose MTX+vinblastine 
activity in progressive DTs, out of 72 patients recruited, 
only 8 (11.1%) had confirmed APC mutations; the PFS 
rate at 6 months in the overall group was only 45%.21 An 
effort to better understand the role of these therapies in 
FAP-related DTs should be advocated.

In conclusion, in this series, low-dose chemotherapy 
with MTX and vinca alkaloids resulted in more than 50% 
of patients experiencing a PR, with almost 95% of them 
showing disease control. The median PFS was 6.5 years; 
longer in patients achieving PR as a best response. Also, 
MTX and vinca alkaloids rechallenge was effective in 
controlling disease progression after chemotherapy with-
drawal following prolonged disease control. Given our 
results, the treatment algorithm of FAP-associated DTs 
remains consistent with the general approach recently 
proposed in a collaborative position paper for sporadic 
DTs.2 Nevertheless, abdominal surgery with anticipated 
low morbidity might be more challenging for intra-
abdominal FAP-associated DTs and medical therapy 
therefore more relevant.

Finally, these data may serve as a benchmark for future 
trials in FAP-related DTs. Moreover, this study confirms 
the value of international, collaborative, retrospective 
studies among reference centres to answer relevant clin-
ical questions in very rare neoplasms.

Summary
Low-dose chemotherapy with methotrexate and vinca 
alkaloids is an active and tolerated regimen in sporadic 
DTs. No data are present in the literature on its activity 
in FAP-associated DTs, which represent about 10%–15% 
of all cases. This is the first study showing that the combi-
nation of methotrexate and vinca alkaloids is active and 
tolerated also in FAP-associated DTs. This study expands 
our evidences on the clinical efficacy of low-dose chemo-
therapy in DTs to FAP-associated forms, thus impacting 
the clinical management of this very rare disease.
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