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DESMOID-TYPE FIBROMATOSIS IN CHILDREN. CLINICAL FEATURES, TREATMENT RESPONSE,
AND LONG-TERM FOLLOW-UP
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Abstract Desmoid-type fibromatosis (DF) is a tumor with high local recurrence rate. Sixteen patients (18 desmoid
tumors) were retrospectively evaluated. Initial surgery was performed in 13/18 tumors, with complete
resection in 6 (one with free margin and five with microscopic residual disease); 10/13 had local relapse. Eleven
patients with 13 tumors underwent treatment with methotrexate-vinblastine. The response rate to chemotherapy
was 54%, and up to 81% if stable disease cases were included. The best response was partial remission. Only
2 had grade 4 toxicity. Twelve of 15 patients had sequelae. In 8 cases sequelae were directly related to the
surgical intervention and 3 of them were severe. The 5-year progression-free survival and overall survival were
30% and 93.3%, respectively. DF has a high local relapse rate, regardless of surgical margin involvement. Low
dose chemotherapy achieved stable disease and even remission of the lesions with low toxicity. The high rate
of sequelae is probably related to the initial surgery performed in the majority of patients and may be avoided by
the use of neoadjuvant low dose chemotherapy.

Key words: aggressive fibromatosis, desmoid-type fibromatosis, surgical treatment, pediatric patients, chemo-
therapy, long-term sequelae

Resumen Fibromatosis tipo desmoide en ninos. Caracteristicas, respuesta al tratamiento y seguimien-
to a largo plazo. La fibromatosis tipo desmoide (FD) es un tumor con alta tasa de recurrencia local.
Dieciséis pacientes (18 tumores desmoides) fueron evaluados retrospectivamente. La cirugia inicial se realizé en
13/18 tumores, con reseccion completa en 6 (uno con margen libre y cinco con margen microscépicamente com-
prometido); 10/13 tuvieron recaida local. Once pacientes con 13 tumores recibieron tratamiento con metotrexato/
vinblastina. La tasa de respuesta a la quimioterapia fue del 54% y de hasta el 81% si se incluyen los casos que
lograron enfermedad estable. La mejor respuesta fue remision parcial. Solo 2 tuvieron toxicidad grado 4. Doce
de 15 pacientes tuvieron secuelas. En 8 casos, las secuelas estuvieron directamente relacionadas con la inter-
vencioén quirurgica y 3 de ellas fueron graves. La sobrevida libre de progresion a 5 afios y la supervivencia global
fueron del 30% y del 93.3%, respectivamente. La FD tiene una alta tasa de recaida local, independientemente
del margen quirdrgico. Dosis bajas de quimioterapia lograron una enfermedad estable e incluso la remision de
las lesiones, con baja toxicidad. La alta tasa de secuelas probablemente esté relacionada con la cirugia inicial
realizada en la mayoria de los pacientes y podria evitarse mediante el uso de quimioterapia neoadyuvante en
dosis bajas, como sugieren las estrategias actuales de tratamiento.

Palabras clave: fibromatosis agresiva, fibromatosis tipo desmoide, pacientes pediatricos, cirugia, quimioterapia,
secuelas a largo plazo

Desmoid type fibromatosis (DF) is a rare tumor
characterized by monoclonal proliferation of fibroblasts
in muscles, tendons, and ligaments. DF accounts for
3% of all soft-tissue tumors with an incidence of 0.2-0.4
cases/100 000 inhabitants/year!'. According to the World
Health Organization (WHQO) 2013 classification of soft-
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tissue tumors, DF is considered an intermediate malignant,
locally aggressive, and non-metastasizing tumor. Although
DF is associated with a high recurrence rate (24-76%) the
10-year overall survival (OS) is higher than 90%?2.

Two forms of presentation have been defined: the spo-
radic form, more frequently affecting young women, and
the form associated with familial adenomatous polyposis
(FAP) (7-16%)°.

Some studies suggest that DF derives from mesenchy-
mal stromal cells*. A history of trauma is associated with
DF5. Overall, 85% of the sporadic cases have a mutation
in the CTNNB1 gene (the B-catenin gene)®. Some authors
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have suggested that the mutation spectrum is more com-
plex in children than in adults, associated with AKT (31%),
BRAF (19%), and p53 (9%) mutations, in addition to the
CTNNBT1 gene mutation’.

DF clinically presents as a firm, often asymptomatic,
slow-growing mass, sometimes invading neighboring tis-
sues and compromising vital structures.

Tumor location is divided into abdominal (6-8% of the
cases) and extra-abdominal. Children seem to be more
affected by head and neck-DF than adults. Head and neck
are affected in 26-33% of children with DF, corresponding
to the second most prevalent site in this population after
primary trunk and limb tumors (versus 7-9% in the adult
population)®. A multifocal presentation is less frequently
observed®.

The disease course may be either indolent, in 5-10% of
the cases, or aggressive, with a trend towards recurrence
despite adequate surgical resection’. Among favorable
prognostic factors, tumor size < 5 cm, head and neck
location, and age younger than 10 years have been de-
scribed'. Historically, margin-free surgical resection has
been the treatment of choice. However, surgery may be
difficult due to the infiltrative growth pattern of the tumor as
well as contradictory results regarding microscopic margin
status and recurrence-free survival'2. currently it is recom-
mended not to try to achieve margin-negative resection if
this results in loss of function or significant morbidity'3'7.

Radiotherapy is limited in children due to the increased
risk of second neoplasm and a certain degree of radio-
resistance (5-year local control of 72% in < 20 years
compared to 97% in > 40 years p = 0.009)'® '°.

Over the last years, low dose chemotherapy (LDC) has
been suggested as an alternative to extensive surgical
resection®. Due to the slow-growing nature of the tumor
with a slow response to chemotherapy, the treatment
should be administered for a prolonged time. LDC consists
of a combination of low weekly doses of methotrexate
(MTX) together with vinca alkaloids?'. Tamoxifen associ-
ated with sulindac or celecoxib is an additional treatment
option with a 2-year progression free survival (PFS) rate
of 36%?22. A moderate response to hydroxyurea has been
reported as well?.

Despite the heterogeneous behavior of DF, it is well
known that the majority of the cases progress within
the first two years, with a five-year PFS of 50% without
treatment.

Based on these findings, the main international pe-
diatric collaborative groups proposed a conservative
(“watch-and-wait”) strategy?"24. The aim of this strategy
is to evaluate disease behavior, avoiding treatment in
patients that will have SD or even disease regression
without treatment. If the tumor is located in a site that will
compromise organ function, either leading to symptoms or
showing rapid progressive growth, LDC should be recom-
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mended?®. Primary surgery should only be considered if
tumor-free margins can be achieved without sequelae®.

As previously mentioned, DF is a disease with an
excellent survival, being the long-term sequelae, an im-
portant issue?’.

The aim of this paper is to describe the clinical charac-
teristics, response to treatment and outcome of a series
of pediatric patients with DF treated in a single institution
over 14 years, with special emphasis on the analysis of
long-term sequelae.

Materials and methods

A retrospective descriptive study was conducted evaluating 18
tumors in 16 patients younger than 16 years with a histological
diagnosis of DF treated at the Garrahan Hospital in Buenos
Aires, Argentina, between January 2002 and December 2016.
Garrahan Hospital is a third-level pediatric hospital, which
treats approximately 40% of pediatric cancer in the country.

Initial tumor size as well as response to treatment was
assessed using ultrasonography and/or computer tomography
scan, and/or magnetic resonance imaging of the tumor site
involved.

From 2005 onwards, patients have been treated according
to the guidelines of the EpSSG non RMS 2005 protocol [vin-
blastine (VBL) 6 mg/m%/week, MTX 30 mg/m?/week], followed
by 6 months of spacing the administration to every 2 weeks.
Previously, there were no specific treatment guidelines.

Complete response (CR) was defined as complete disap-
pearance of the tumor, PR as a tumor reduction between
33% and 99%, disease progression as any increase greater
than 40%, and SD as cases that did not meet the criteria for
either PR or DP. Tumor size was measured in 3 diameters,
and tumor volume was determined.

The quality of resection in surgically treated patients was
assessed according to the staging system of the Intergroup
Rhabdomyosarcoma Study (IRS)?.

Adverse effects were graded according to the CTC criteria
v.4.0%.

We will refer to the number of tumors, in addition to the
number of patients, given that in patients with more than one
tumor, these tumors did not have the same evolution.

OS was defined as time from diagnosis to last follow up or
death; PFS as the time from diagnosis to progressive disease
(PD) or recurrence. Response rate to chemotherapy was de-
fined as the percentage of patients who achieved PR or CR.
OS and PFS curves were calculated with the Kaplan-Meier
method using the statistical program IBM SPSS Statistics for
Windows, Version 20.0.

Results

Sixteen patients with 18 desmoid tumors were included
in the study. Median age at diagnosis was 11.5 years
(range: 0.25-16) and male-to-female ratio was 1:1. The
most commonly location was in the limbs (7) and trunk (6),
followed by the head and neck (3) and abdomino-pelvic
cavity (2) (Fig. 1). Two patients had multifocal tumor,
one of whom was associated with FAP. Two patients
had a history of surgical trauma, related to correction of
congenital dislocation of the hip in one and colectomy in
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the other, the last related to FAP (Fig. 2). Two patients
had a history of trauma, both due to a fall, in one with an
associated fracture. Symptoms at diagnosis were tumor
(9 patients), pain (5 patients), and decreased range of
motion (3 patients). Median largest initial diameter was 9.9
cm (range 3.5-18). In 5 patients nerve involvement and
in 3 compressions of adjacent structures was observed.
Median time between symptom onset and biopsy was
358 days (range 28-2282 days). Clinical features of the
patients are shown in Table 1.

Initial surgery was performed in 13 of 18 tumors (12
patients) with a relapse rate of 76% (10/13), with a median
time to relapse of 4.5 months (range 4-9). Four patients
achieved CR following surgical treatment alone. Two of
the 4 patients required 3 and 4 surgeries, respectively.
Only 2 patients who underwent surgery are alive at the
first CR at 12 and 38 months, both were extra-abdominal
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and with microscopic involvement of surgical resection
margin (Fig. 3).

Eleven patients with 13 tumors underwent che-
motherapy according to the EpSSG non RMS 2005
protocol. Two patients with 2 tumors each achieved
CR in one tumor and PR in the other. In both patients,
tumors achieved CR after initial surgery and received
chemotherapy as surgical treatment consolidation and
to treat the other tumor. The remaining 11 patients (one
tumor each) achieved PR in 4 cases, SD in 3 cases and
2 patients presented PD. One of them achieved SD af-
ter 4 lines of treatment (MTX/VBL, cyclophosphamide/
vinorelbine, radiotherapy, and imatinib) and the other,
who was lost to follow-up 3 months after diagnosis,
returned to the hospital with PD and died because of
intrathoracic compression of neighboring organs 35
months after the diagnosis. Overall, the response rate

Fig. 1.— Desmoid fibromatosis in the thigh of a 12-year-old patient
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MRI showing an isointense mass with a central hypointense area in T1 (A), involving the left adductor magnus muscle. Fat-
saturated gadolinium-enhanced T1-weighted image (B) shows heterogeneous enhancement. In STIR images (C) the lesion
is predominantly hyperintense with persistent hypointense areas. MRI signal heterogeneity is due to the variable proportion
of cells, myxoid tissue, and water in the tumor. The hypointense areas observed in all sequences correspond to collagen
contents, while the hyperintense images T2 and STIR are associated with intratumoral water content

Posterior approach from the ischium to the popliteal bone. The tumor mass is in close contact with the sciatic nerve; macros-
copic residual tumor is left in the distal region, which is totally removed (D, E)

Spindle-cell proliferation immersed in collagen-rich stroma, loosely arranged in some sectors, with irregular elongated vessels
with surrounding edema (H&E 4X) (F). Cells with uniform, tapered, vesicular nuclei with occasional nucleoli and a collagen-
rich matrix. (H&E 40X) (G). Nuclear expression of I catenin (IHC 40X) (H)
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Fig. 2.— Gardner fibromatosis of the posterolateral wall of the thorax in a 6-year-old patient

Desmoid tumor in the posterolateral wall of the right thorax involving the paraspinal, trapezius, rhomboids,
and subscapularis muscles with intrathoracic spread through the intercostal space. On ultrasonography (A)
(panoramic view), the tumor shows a heterogeneous hypoechoic echostructure compared to the subcutaneous
cellular tissues with a fibrillar echogenic pattern related to the collagen. Note the tumor spread between fascial

planes (arrow)

On MRI the tumor appears heterogeneous with a hypo- or mildly hyperintense signal compared to the muscle
in T1-weighted images with hypointense areas (B), predominantly hyperintense in STIR (C) with heterogeneous

enhancement after gadolinium injection (D)

Hypocellular proliferation with disorganized collagen fibers. Trapped mature adipose tissue (H&E 4X) (E).
Randomly arranged coarse collagen bundles, scanty fibroblasts, small vessels, and occasional mastocytes
(H&E 10X) (F). Tubular adenoma (Viena 3) (H&E 4X) (G).

to upfront chemotherapy was 54% and up to 81% if SD
cases were included (Fig. 4).

Median treatment duration was 11 months (range
1-36). Only 2 patients had significant tumor reduction (at
least PR) 3 months after initiation of chemotherapy, while
in the remaining patients the reduction occurred after 6 to
15 months. Median time of response to treatment was 8
months (range 1-15).

Two patients were found to have FAP; one of them
had congenital multifocal tumor and the other developed
a retroperitoneal tumor 12 months post-colectomy. The
first patient kept SD for 6 years, until he showed PD, and
surgery was performed. After surgery, the tumor showed
fast growing and pain, so he underwent metronomic che-
motherapy. The second case underwent surgery followed
by radiotherapy and hormonal treatment.

No significant differences in PFS were found when
comparing tumor size, location, and initial treatment
(Fig. 5).

Only 2 patients had grade 4 toxicity, and neutrope-
nia in both. Out of 41 courses of chemotherapy, febrile
neutropenia was observed in two. Seven of 11 patients

required a reduction of the VBL dose (of 6 mg/m? to 4
mg/m?) because of treatment delay due to hematological
toxicity (Table 2). After dose reduction there were no new
suspensions of the treatment due to toxicity.

Two patients with PD received radiotherapy (dose: 50
-56 Gy) achieving PR in one case (receiving tamoxifen
concomitantly with and after radiotherapy) and PD in the
other. None of the patients had complications at 12 and
25 months after treatment completion.

Disease status at last evaluation was: one patient died
and 15 patients with 17 tumors were alive. Considering
tumor status of the last group, 7 tumors were in CR, 7 in
PR, and 3 had SD.

Twelve of 15 patients (80%) had sequelae, which
were cosmetic in 11, most frequently a keloid scar
(5/11), and functional in 9, mainly consisting of de-
creased range of motion (5/9). In 8 cases sequelae
were directly related to the surgical intervention and 3
of them were severe.

After a median follow-up of 40 months (range 12-149),
the 5-year OS and PFS were 93.3% and 30%, respec-
tively (Fig. 6).
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TABLE 1.— Desmoid-type fibromatosis. Characteristics of the patients
Patient Age Diagnostic Symptoms at Location History of History of GS Largest Initial Other treatments ~ Status last Sequelae
Ne diagnosis  delay diagnosis severe surgery diameter  treatment evaluation
(years)  (month) trauma (cm)
1 12 25 Tumor /pain Foot/thigh No No no 18 MTX-VBL Surgery PR/CR Thigh
hypotrophy/
foot-level
retraction
2 12 7 Shoulder Axilar No No no 10.3 Surgery MTX-VBL PR Keloid scar/
abduction hollow shoulder
limitation abduction
limitation
3 15 3 Tumor /pain Popliteal No No no 41 Surgery MTX-VBL PR Varicose
fossa veins in
popliteal
fossa
4 14 1 Tumor Paravertebral No No no 16.2 Surgery - PR Keloid scar
space
5 15 2 Tumor Axillar hollow Yes No no 6.3 Surgery MTX-VBL SD Pain in
forearm /
keloid scar
6 7 1 Tumor / Pelvis/retro No CHD no 125 Surgery MTX-VBL PR -
intermittent vesical correction
abdominal
pain /frequent
urination
tumor
7 16 3 Popliteal No No no 6.3 Surgery Surgery/MTX- SD Knee flexion
fossa VBL /CFM-VRB limitation/
/radiotherapy/ foot in
Imatimib equine
position/
keloid scar
8 0.25 3 Tumor/brachial Latero- No No no 3.5 MTX-VBL - SD Reduced
palsy cervical mobility and
hypoplasia of
the arm
9 11 6 Tumor Pectoral No No no 4 Surgery - CR -
10 5 9 Limp Buttock No No no NR Surgery Surgery x2 CR Leg length
discrepancy
11 16 8 NR Retroperito- No Colectomy  yes 18 Surgery RDT PR Percutaneous
neum nephrostomy
12 9 NR NR Buttock Yes No no NR Surgery Surgery x3 CR -
13 1 0 NR Floor of No No no NR Surgery  Surgery x3/MTX- CR Scar/
mouth VBL deviation
of labial
commissure
and tongue
14 6 75 Tumor /pain Occipital No No yes NR Surgery MTX-VBL CR/PR Keloid scar
region/back
15 15 NR NR Side wall No No no 16 MTX-VBL Surgery Death NA
of the
hemithorax
16 5 14 Tumor /pain Forearm No No no 6.6 MTX-VBL _ PR Joint
limitation
of elbow/
collateral
circulation

NR: not referred; NA: not applicable; CHD: congenital hip dysplasia; GS: Gardner syndrome; MTX/VBL: methotrexate/vinblastine; CFM-VRB:
cyclophosphamide/vinorelbine; RDT: radiotherapy; CR: complete response; PR: partial response; SD: stable disease
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Fig. 3.— Desmoid-type fibromatosis. Response to initial surgery
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Fig. 4.— Desmoid-type fibromatosis. Response to first-line chemotherapy

Complete remission
n=2*

Partial remission
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CR after surgery
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|

Stable disease
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Response to chemotherapy
13 tumors (11 p)

One patient achieved
SD after 4 lines of
treatment

Progresive disease
n=2

One patient died

CR: complete remission; SD: stable disease; p: patients
*The 2 patients achieved CR after initial surgery
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Fig. 5.— Kaplan-Meier estimates presenting EFS of patients with desmoid- type fibro-
matosis according to (A) primary approach, (B) size and (C) location
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TABLE 2.— Desmoid-type fibromatosis. Adverse events (CTCAE criteria v.4.0)*

Adverse event Number of events
Grade 1 Grade 2 Grade 3 Grade 4 Grade 5

Anemia 1
Neutropenia 1 6 2
Febrile neutropenia 2
Periorbital infection 1 2
Soft-tissue infection 1 1
Dental caries 1
Oral mucositis 1
Diarrhea 1
Nauseas 1
Vomiting 3 1
Pneumonitis 2 1
Infusion site extravasation 1
*Forty-one courses of chemotherapy (1 course = 3 month of treatment)
Discussion desmoid tumors, no accepted standard of care exists for
systemic treatment of these tumors®.
DF is a rare disease with a variable clinical behavior The 5-year PFS and OS in our series were 30% and

which has led to a delay in the development of general 93.7%, respectively, similar to the main pediatric series
recommendations for the management of these patients.  that reported a PFS and OS of 36.1% and 99.4% (Orbach
Although a number of agents showed activity against etal.)?', 31% and 88% (Oudot et al)', and 44% and 100%
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Fig. 6.— Event-free survival (A) and overall survival (B) of the entire population
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(Sparber-Sauer et al)?, respectively, and a PFS of 44%
found in the COG study?“.

In our series of 16 patients, the 4 patients treated
previously to the year 2005 only underwent surgery and
surgery and/or radiotherapy in case of recurrence, while
after 2005, treatment with MTX/VBL has been used.

The relapse rate after surgery was 76%, being in the
upper limit for the range of recurrence reported in the
literature. No correlation was observed between quality
of resection and incidence of recurrence which is in line
with the results of most recent series’®.

The response rate to chemotherapy was 51%, and
up to 81% if SD cases were included. The best response
was PR. Although these results are better than those
reported by the COG (19%), EpSSG (35%), and Oudot
et al (31%), the small sample size of our series makes
it difficult to draw definitive conclusions. We should also
be careful in attributing a cause-effect relationship to the
treatment modalities used, as spontaneous remission has
been reported in 20-28% of the cases® 33,

Response to treatment was slow, as described in
the literature. Nevertheless, some authors reported an
early improvement in terms of symptom relief®*. In our
series, patients who receive LDC as first-line therapy
showed a trend towards a better prognosis than those
who underwent initial surgery (this was already described
by others); however, this difference was not statistically
significant?”. LDC was generally well tolerated, but the
first patients in our series required lowering of the VBL
dose to 2/3 due to hematological toxicity (in 7 patients).
Neutropenia was the most common adverse effect, as
found by other authors?*. No more chemotherapy with-
drawal was required after the VBL dose was decreased.
In a recent study conducted in Germany, the initial dose
of VBL used was 3 mg/m?, %",

The only patient who received imatinib achieved dis-
ease stabilization after the failure of 3 treatment lines.
Previous studies reported that TKI seem to induce long-

term disease stabilization but are associated with low
response rates in terms of tumor size reduction.

Imatinib was the first tyrosine kinase inhibitor proposed
in DF, showing a response rate of only 6%, however a
1-year PFS of 66% has been reported®.

Other TKI that have been proposed in DF are pazo-
paniband and sunitinib®®:¥”. Recently, sorafenib has shown
promising results with a 2-year event-free survival of 87%
and an objective response of 33% versus 36% and 20%,
respectively when compared to placebo®. A recently
published review describes common signalling pathways
active in DF and provides an up-to-date overview of their
therapeutic potential®.

In our series, the response rate to radiotherapy was
50% which is below the response range reported in the
literature; however, due to the small number of patients
who underwent the treatment, no conclusions can be
drawn. In our patients, the absence of complications may
be explained by the short follow-up period, as complica-
tions appear after a mean time of 33 months with a rate
of 26% after 20 years*.

The most frequent tumor locations found in our series
were in the trunk and limbs, similar to other series; how-
ever, primary site in the head and neck was lower than
that reported in the literature for DF in children®.

We did not find statistically significant differences in
results regarding to tumor location and size; however,
tumors < 5 cm tended to have a better prognosis.

The 2 patients with FAP showed a quite aggressive
behavior of the disease and in both cases the surgery
acted as a trigger.

Patients with DF and FAP tend to be younger at disease
onset and more often have multifocal and intra-abdominal
disease*!“2. Surgery is a risk factor for the development of
DF in patients with FAP; therefore, in these patients it is
recommended to delay prophylactic colectomy*.

Gardner fibroma has a variable course, with a spectrum
ranging from spontaneous regression in approximately
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5-10% to a relapsing and remitting course in 30%, SD from
onset in 50%, and rapid DP in 10%*. Optimal manage-
ment of patients with DF and FAP has not been defined.
Nevertheless, the usefulness of celecoxib, which is also
an effective treatment in DF, has been established for
advanced adenomas with a decrease in incidence and
recurrence®.

As previously mentioned, DF is a disease with an excel-
lent survival, being the long-term sequelae, an important
issue. However, there are only few reports that describe
the frequency and nature of them. In the Cooperative
Weichteilsarkom Studiengruppe (CWS) publication
severe late effects were reported only in 1% of patients
who received systemic therapy in contrast to the 20% of
patients who were treated by resection(s)?. A high rate of
cosmetic and functional sequelae (80%) was found, and
in 20% of patients they were severe. This was probably
related to the fact that the majority underwent initial surgi-
cal treatment. We have registered a high number of initial
surgeries (72% of the tumors), which in the most modern
works is discouraged. The reason was that most of the
patients were referred from the Orthopedics department
after surgery.

In conclusion, DF is a locally aggressive disease with a
high local relapse rate, regardless of microscopic involve-
ment of the surgical margins. The outcome of the patients
in our series is similar to those reported in the literature.

LDC has allowed to achieved SD and even disease
remission with low toxicity with a slow initial but continuous
response throughout the treatment. Although the small
number of our series and the retrospective nature of the
study do not allow us to draw any definitive conclusion,
we suggest using lower doses of VBL to avoid the need
to delay treatment due to hematologic toxicity.

The high rate of sequelae found in our series is probably
related to the initial surgery performed in the majority of pa-
tients and may be avoided by the use of neoadjuvant LDC.
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