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Abstract

Background. Aggressive fibromatosis (AF) is a locally invasive proliferative disease. The mainstay of treatment is surgery.
Chemotherapy may be considered in inoperable AF following failure of hormonal therapy and/or NSAIDs. Material and
methods. We conducted a retrospective search of the prospectively maintained Royal Marsden Hospital Sarcoma Unit data-
base to identify patients with AF treated with chemotherapy between 1987 and 2009. Resulzs. Thirty-nine patients, thirty one
females and eight males, received one or more lines of chemotherapy. The most frequently employed chemotherapy regimens
were methotrexate/vinblastine [MTX/VBL] (18) and pegylated liposomal doxorubicin [PLD] (14). MTX/VBL was admin-
istered weekly or every two weeks at MTX 50 mg and VBL 10 mg. Treatment duration ranged from three weeks to one
year with a median of 4.5 months. Partial response (PR) was observed in 11% of cases, disease stabilisation (SD) in 60%
and progressive disease (PD) in 22%. Time to progression ranged from one month to sixteen years. The main toxicities
reported were mucositis (4), peripheral neuropathy (3), vomiting (3), and neutropenia (3). PLD was administered at 40-50
mg/m? every four weeks, for up to six cycles. PR was achieved in 33% and in the remainder the disease was stable with no
progression during treatment. Three (25%) patients have so far progressed after treatment. Symptomatic benefit, especially
pain relief, was reported in 86% (12/14) of cases. Main toxicities included palmar plantar erythema (5) and mucositis (4).
Discussion. MTX/VBL remains a useful combination but PLD is emerging as a well tolerated and effective systemic therapy

in advanced AF.

Aggressive fibromatosis (AF), also known as desmoid
tumor, is a monoclonal fibroblastic proliferative dis-
ease [1] constituting 0.003% of all neoplasms [2].
Despite the absence of metastatic potential, AF may
cause debilitating symptoms, deformity and in some
cases life threatening organ damage because of its
locally invasive behavior. It may occur sporadically
or in association with familial adenomatous polypo-
sis (FAP) an autosomal dominant condition charac-
terized by multiple colonic polyps. In sporadic AF,
mutations in the beta-catenin gene CTNNBI lead
to increased nuclear expression of beta-catenin, a
characteristic feature of the disease [3,4]. FAP —
driven AF, on the other hand, is associated with
mutations in the APC gene resulting in its inactiva-
tion. While FAP-associated AF occurs primarily
intra-abdominally, sporadic AF arises predominantly
from the extremities.

Asymptomatic patients with static or relatively
slowly progressing tumors may remain under obser-
vation. Surgery is the treatment of choice [5,6] for
symptomatic localized disease, but can often lead to
disfiguring results. Recurrence rates following resec-
tion can be as high as 30-40% [7]. Radiotherapy may
be used as solitary treatment when the disease is
deemed inoperable, as consolidation treatment fol-
lowing surgery and as palliative treatment for symp-
tom control [8,9]. When these two modalities are not
applicable or fail to control the disease, systemic ther-
apy may be considered [10]. Hormonal agents (anti-
oestrogens, aromatase inhibitors) and/or nonsteroidal
anti-inflammatory drugs (NSAIDs) have demon-
strated modest activity with response rates ranging
between 15-30% [11,12]. Other potentially active
agents include interferon and more recently, imatinib,
a small molecule tyrosine kinase inhibitor [13]. Several
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combination chemotherapy regimens have demon-
strated efficacy but also significant toxicity.

Doxorubicin-based regimens have been com-
monly used with the combination of doxorubicin
with dacarbazine (DTIC) being the most widely
reported. The efficacy of this combination has been
reported in a number of retrospective studies [11]
and more recently in a prospective study [14]. However,
serious toxicity associated with the doxorubicin-DTIC
regimen, mainly myelosuppression and cardiotoxicity,
has been documented [15,16].

The combination of methotrexate (MTX) with
vinblastine (VBL) administered on a weekly schedule
was first reported to be effective in 1989 [17] and
this activity was subsequently confirmed by other
investigators [18,19]. Major toxicities with weekly
administration included neuropathy and myelosup-
pression such that the dose interval generally needed
to be increased [19]. MTX has also been combined
with vinorelbine to reduce the incidence of neuro-
toxicity [20]. Response rates have been satisfactory
not only with these combinations but also with other
multi drug regimens including cyclophosphamide
and doxorubicin; mitomycin, doxorubicin, and cis-
platin; and ifosfamide and etoposide [21].

More recently pegylated liposomal doxorubicin
(PLD) has emerged as a therapeutic option in the
management of inoperable advanced AF. Evidence
to support the activity of PLD in AF was first pre-
sented by Wehl et al. in 2004 [22]. In a recent retro-
spective study performed by our group [23] PLD
was shown to be effective and well tolerated.

The aim of the current study was to assess the
efficacy and toxicity of systemic chemotherapy in a
series of patients with advanced AF treated at a sin-
gle referral centre. We present a detailed analysis of
the subgroups treated with the two most commonly
employed regimens, MTX/VBL and single agent
PLD — with updated progression data for patients
treated with PLD [23].

Material and methods

Patients with progressive or recurrent AF who
received one or more lines of chemotherapy between
October 1987 and November 2009, were identified
from our prospectively maintained database. The
majority of patients (over 60%) were referred to our
institution following diagnosis, and in certain cases
initial management, in other non-specialist centers.
Disease status was assessed by clinical examination
and imaging (computed tomography or magnetic
resonance imaging). Radiological response was
assessed using theWorld Health Organization (WHO)
criteria or the Response Evaluation Criteria In Solid
Tumors (RECIST) [24]. Changes in disease related

symptoms (i.e. pain, limitation of movement) were
documented in the majority of cases. Side effects
were graded using the National Cancer Institute
Common Toxicity Criteria and managed according
to departmental protocols for chemotherapy related
toxicity. Following completion of treatment the
majority of patients remained under regular follow-
up comprising clinical/symptomatic and/or radio-
logical assessment of their progress.

Results were analyzed using descriptive statistics.
Median and range were used for continuous vari-
ables and proportions (%) for categorical variables.
The study was reviewed and approved by the Royal
Marsden Hospital Clinical Audit Committee.

Results

Thirty-nine patients with symptomatic progressive
or recurrent AF received one or more lines of che-
motherapy. The female:male ratio was 31:8 and
median age at presentation was 27 years (range
3-54). The primary sites of disease included: abdo-
men/pelvis (11), head and neck (7), limbs (7), chest
wall (4), shoulder (4), perineum (2), paraspinal area
(2), supraclavicular fossa (1), and axilla (1).

The majority of patients had been previously
treated with surgery (30/39=77%) and over half of
them received radiotherapy (21/39=54%) as part of
their management. Over 74% (29/39) received hor-
monal treatment, usually prior to chemotherapy. The
most frequently employed chemotherapy regimens
were MTX/VBL (18) and PLD (14). Other regimens
included doxorubicin/DTIC (5), MTX/other vinca
alkaloid (3), ifosfamide (3), vincristine/actinomycin
D (2), and other (5).

The details of all previous treatments for the
patients who received MTX/VBL and PLD are sum-
marized in Tables I and II respectively.

MTX/VBL

Eighteen patients were treated with this combination
from May 1992 to December 2005. The majority of
patients (16/18, 88%) were chemotherapy naive.
Treatment was administered weekly or every two
weeks and the starting dose was MTX 50 mg and
VBL 10 mg. Treatment duration ranged from three
weeks to one year with a median of 4.5 months. PR
was observed in 11% (2/18) of cases, stable disease
(SD) in 60% (11/18) and progressive disease (PD)
in 22% (4/18). Response data were not available for
one (6%) patient who was treated elsewhere. Time
to progression (TTP) calculated from the start of
treatment ranged from one month to sixteen years.
Of the patients who achieved PR one had TTP of
sixteen years and the other one had TTP of sixteen



Table I. Previous treatments for patients receiving MTX/VBL.
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Patients Primary site Previous operation(s) Radiotherapy (RT) Previous systemic treatment
1 Pelvis Y N Toremifene for 9 months to PD
2 R upper limb Y Y Toremifene for 6 months to PD
3 R neck N N none
4 R lower limb Y Y Toremifene for 24 months to SD
5 Abdomen Y N Tamoxifen for 3 months. R not known
6 L neck/brachial plexus Y Y Tamoxifen for 39 months to SD
7 R lower limb Y Y Tamoxifen for 6 months to SD
8 Pelvis Y Y none
9 L neck N Y (radical) Toremifene for 3 months to PD
10 L neck/chest wall Y N Toremifene for 2 weeks
11 Abdomen Y N Ifos/Dox 1# and DTIC+Dox 2# to PR
12 Perineum Y Y Tamoxifen for 6 months. R not known
13 L shoulder girdle Y Y Toremifene for 6 months to PD
14 L neck Y Y Etoposide #2 to PD, toremifene for 3 months
to PD, DTIC/Dox #3 to SD
15 Pelvis Y Y none
16 L abdominal wall N N Tamoxifen for 3 months to PD
17 L neck Y Y Tamoxifen + Sulindac for 4 months to PD
18 L paraspinal area Y Y Toremifene for 3 months to PD

Abbreviations: Y: yes; N: no; PR: partial response; SD: stable disease; PD: progressive disease; #: cycle of; R: response.

months. The median TTP for the patients who
achieved SD was nine months (range: one month —
nine years). Symptomatic benefit was reported in
50% of patients. Toxicity data were incomplete or
unavailable (treatment administered elsewhere) in
five patients. The main toxicities reported for the
remaining patients were mucositis (4), peripheral
neuropathy (3), vomiting (3), and neutropenia (3).
Toxicity resulted in dose reduction in three cases (in

Table II. Previous treatments for patients receiving PLD.

two cases VBL only, in one case both MTX and VBL)
and discontinuation of VBL in one case.

PLD

Fourteen patients were treated with PLD between
February 2006 and November 2009. PLD was the
first chemotherapy regimen employed in 86% (12/14)
of patients. It was administered at 40-50 mg/m? every

Previous Previous
Patients Primary site operation(s) radiotherapy (RT) Previous systemic treatment
1 Perineum Y Y - Tamoxifen/Pred/Cyclo/MTX for 3 months to SD,
ifosfamide X 4# to SD
2 L paraspinal area Y Y - Toremifene 3 months to PD,
MTX/Vinblastine for 6 months to SD,
Imatinib 3 weeks PD,
rechallenge MTX/Vinblastine 4 months to SD
3 R lower limb N N - Sulindac/vit C >12 months to SD,
Imatinib 12 months to SD
4 Head and neck N N Diclofenac 8 months to PD
5 Abdomen Y Y Tamoxifen <2 months to PD
6 R SCF N N Tamoxifen to SD
7 R axilla/brachial plexus Y N Tamoxifen pre-op failed
8 Chest wall N N Tamoxifen 2 months to SD
9 Abdomen (Gardner’s) Y N Tamoxifen and sulindac-poor tolerance
10 R upper limb N N Diclofenac 3 months + tamoxifen 6 months to PD
11 R paraspinal area/brachial Y Y Tamoxifen for 16 months to SD but ongoing pain
plexus
12 Chest wall Y N Tamoxifen + diclofenac 5 months to PD
13 L shoulder/chest wall Y N Tamoxifen for 12 months to PD
14 Pelvis N N Tamoxifen and diclofenac for 7 months to PD

Abbreviations: Y: yes; N: no; PR: partial response; SD: stable disease; PD: progressive disease; #: cycle of; R: response; MTX: methotrexate;
Pred: prednisolone; Cyclo: cyclophosphamide; SCF: supraclavicular fossa.



458 A. Constantimidou et al.

four weeks, for up to six cycles. The median number
of cycles administered was six. Objective response
(PR) according to RECIST was achieved in four
patients (33%) but notably in some cases not until
six to twelve months after completion of chemother-
apy [Figures 1 and 2]. In eight cases the disease was
stable with no progression during treatment. Two
patients were undergoing chemotherapy at the time
of the present analysis. Three (25%) patients have so
far progressed after treatment and their TTP ranged
from nine to twenty months. One of these patients
went on to have treatment in the context of a Phase
I trial, the second one received single agent hydroxy-
carbamide and the third one received palliative radio-
therapy. The remaining nine patients had no evidence
of progression at the end of the follow-up period for
this analysis and the median TTP for this group was

August 2008

Figure 1. Fibromatosis of the right inguinal region. PLD 40 mg/m?
X 6 February 2006 to July 2006. Tumour shrinkage and sympto-
matic relief. Images: May 2006, November 2006, August 2008.

27 months (11— 45). Symptomatic benefit, especially
pain relief, was reported in 86% (12/14) of cases.
Main toxicities included palmar plantar erythema
(PPE) grade 2 and 3 (5) and mucositis grade 2 and
3 (4). In seven cases (50%) toxicity resulted in dose
reduction (in 6 cases from 50 mg/m? to 40 mg/m?, in
1 case from 40 mg/m? to 35 mg/m?). A summary of
the results is presented in Table III.

Other regimens

Four patients received DTIC/doxorubicin. One
patient received the same combination twice. The
median number of cycles administered was three.
The best response achieved was PR in two cases, SD
in two cases and PD in one case. Treatment was dis-
continued in one case at cycle 5 due to doxorubicin-
related cardiotoxicity. One patient had grade 3
neutropenia resulting in dose reduction.

Three patients received single agent ifosfamide;
of those one had PD after two cycles, the other two
achieved SD (one after 5 and one after 6 cycles). No
severe toxicity was reported. Two patients received
MTX in combination with vincristine but response
and toxicity data were limited as in both cases
chemotherapy was administered elsewhere. One
patient received MTX/vinorelbine weekly for eight
months and achieved SD with nausea/vomiting grade
2 being the main toxicity.

Discussion

A wide variety of chemotherapy regimens have been
used in the management of AF, based on evidence
from small, predominately retrospective studies. Direct
comparison of these regimens in randomized trials is
difficult due to the rarity of this disease. Given the lack
of metastatic potential, many clinicians remain skepti-
cal about the role of chemotherapy in AF, particularly
as chemotherapy may have severe and irreversible
complications (including neurotoxicity and cardiotoxi-
city) and an increased risk of treatment-induced mali-
gnancy. Response assessment is another challenging
issue in AF treated with chemotherapy especially in
static or slow growing tumors as disease stability may
represent either benefit from chemotherapy or simply
slow progression of the tumor.

In this retrospective study we report our experi-
ence with MTX/VBL and PLD, the two most com-
monly employed chemotherapy regimens in our
institution over the last 22 years. In both groups the
majority of patients were chemotherapy naive and
MTX/VBL and PLD were the first chemotherapy
regimens to be employed in each group. None of the
patients had spontaneous regression before treat-
ment. All patients had symptomatic and progressive



August 2007

September 2008

Chemotherapy in aggressive fibromatosis 459

March 2009

Figure 2. Fibromatosis of brachial plexus PLD 50 mg/m? X 6 — August 2007 to January 2008, late partial remission, markedly improved
mobility of hand and shoulder, with reduced analgesic requirement. Images: August 2007, September 2008, March 2009.

disease documented either on imaging or on clinical
grounds before embarking on chemotherapy.

The MXT/VBL combination demonstrated activ-
ity against AF with over half of the patients achieving
disease stabilization; however, response duration var-
ied significantly. Only half of the patients reported
improvement of symptoms with treatment. Notably a
quarter of the patients had disease progression. The
fact that other studies [17,18] have reported higher
response rates, higher symptomatic response rates and
longer median duration of response with MTX/VBL
is noted. In the study by Weiss et al. all eight patients
had symptomatic relief; two achieved CR (one of
which lasted for 30 months), four achieved PR and
none of the remaining had PD during treatment.
Similarly in the study by Azzarelli et al., of 30 patients
treated with MTX/VBL, 40% achieved PR and 60%
achieved SD. The ten year progression-free interval
was 67%. The difference between our results and the
two studies discussed above may be due to the small
patient numbers and the heterogeneity of patients

Table III. Treatment with PLD.

included. Furthermore, some of the patients included
in our study received treatment at other institutions
and consequently, it was not possible to obtain detailed
data regarding symptomatic response.

In contrast to the series of patients treated with
MTZX/VBL, none of the patients treated with PLLD
progressed whilst on treatment. Objective response was
documented in one third of cases and in the remainder
the disease was stable by RECIST. Importantly, the
vast majority of patients reported clinical benefit in
terms of pain control, improved mobility and/or cos-
metic improvement. Some patients had late responses
with PLD despite the fact that chemotherapy was
stopped after six cycles. This observation suggests that
continuation of treatment with PLLD beyond six cycles,
in advanced AF, is not indicated. Response duration
was also noticeable. Over a follow-up period of 45
months the median TTP for patients who achieved
disease response or stabilization was 27 months.

With regards to toxicity, the combination of
weekly/two weekly MTX/VBL was associated with

PLD Starting dose Response Response TTP Dose reduction
cycles mg/m? RECIST symptomatic months (m) Toxicity mg/m?
5 50 SD yes 9m Fatique 2, PPE 1 40 at 3#
4 50 SD yes 20 m Mucositis 1, diarrhoea 1 no

6 50 PR yes 45 + m Mucositis 2, PPE 2 40 at 2#
6 50 PR yes 27 + m no no

4 50 SD yes 27 + m Mucositis 2, PPE 2, fatique 1 40 at 3#
6 50 PR yes 27 + m no no

6 40 SD yes 30 + m Mucositis 1, PPE 1 35 at 4#
5 50 SD yes 9m Mucositis 1, PPE 3 40 at 4#
6 50 PR yes 16 + m Mucositis 1, fatique 1 no

6 50 SD yes 12 + m Mucositis 1, PPE 2 40 at 3#
6 50 SD yes 18 + m Mucositis 1, PPE 1 no

6 50 SD no 11 + m no no
ongoing 50 ongoing yes ongoing Mucositis 3, PPE 2 40 at 3#
ongoing 40 ongoing no ongoing Hypersensitivity reaction cycle 1# no

Abbreviations: Pts: patients; PR: partial response; SD: stable disease; PD: progressive disease; #: cycle of PLD; PPE: palmar plantar

erythema.
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mucositis, neuropathy and neutropenia. In agree-
ment with other studies [18] we observed that in
some cases toxicity limited continuation of this regi-
men. Conversely, most patients treated with PLD
tolerated six cycles well. A dose reduction from 50
to 40 mg/m? was required in nearly half of patients,
suggesting that the optimal dose lies between 40 and
50 mg/m?. Mucositis and PPE were the most severe
side-effects but were successfully managed with
appropriate therapy and dose reduction.

The retrospective nature of this study and the
small number of patients involved constitute its main
limitations. The two groups are heterogeneous in
terms of patient characteristics, primary sites and
previous treatments. Over the time frame of this
study, response in the group of patients treated with
MTX/VBL was assessed using WHO or RECIST
criteria, whereas response in all patients treated with
PLD was assessed using RECIST. Evaluation accord-
ing to WHO/RECIST is often difficult owing to the
infiltrative nature of the disease and its complex asso-
ciation with adjacent anatomical structures. Altera-
tions in contrast enhancement, indicative of a
favorable response may herald symptomatic benefit,
although this can be considerably delayed.

Whilst emphasis is increasingly placed on the
role of small molecules with more favorable toxicity
profile, such as Imatinib!3, this retrospective study
of a series of unselected patients treated at a single
centre, confirms that chemotherapy has a role in the
management of patients with unresectable, progres-
sive AF. Direct comparison of patients treated with
MTX/VBL and PLD was not possible because of
the retrospective nature of the study and the small
patient numbers. However, our exploratory results
indicate that PLD has comparable activity to other
commonly used regimens (particularly MTX/VBL)
and is also well tolerated. A randomized trial is
required to define the optimal chemotherapy regi-
men for AF.
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