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Prognostic Factors Influencing Progression-Free Survival
Determined From a Series of Sporadic Desmoid Tumors:
A Wait-and-See Policy According to Tumor Presentation
Sébastien Salps, Avsaclle Difresae, Binh Bui, Jea-Yves Blay, Philippe Tervier, Dominigie Renchere-Viges,

Splvie Bonvalon, Bberhuird Stoeckle, Londis Gueilton, Axel Le Cesne, Gdile Oberlin, Viéronigque Bronste,
and Jesm-Michel Coindre

Purpose
Desmoid tumors are mesenchymal fibroblastic/myofibroblastic proliferations with locoregional

aggressiveness and high ability to recur after initial treatment. We present the rasults of the
largest seres of sporadic desmoid tumors ever published to determine the prognostic factors of
these rare tUMors.

Patients and Methods

Four hundred twenty-six patients with a desmoid tumor at diagnosis were included, and the
following pararmeters were studied: age, sex, delay between first symptoms and diagnosis, tumeor
size, tumaor site, previous history of surgery or frauma in the area of the primary tumor, surgical
rnargins, and context of abdominal wall desmoids in women of child-bearing age during or shortly
after pregnancy. We performed univariate and multivariate analysis for progression-free sur-
vival {PFS).

Results

In univariate analysis, age, tumor size, tumor site, and surgical marging {R2 v RO/R1) had a
significant impact on PFS. PES curves were not significantly different for microscopic assessment
of surgical resection quality {B0 v R1}. In multivariate analysis, age, tumor size, and tumor site had
independent values. Threa prognostic groups for PFS were defined on the basis of the number of
independent unfavorable prognostic factors (0 or 1, 2, and 3).

Conclusion
This study clearly demonstrates that there are different prognestic subgroups of desmoid tumors

that could benefit from different therapeutic strategies, including a wait-and-see policy.
J Clin Oncol 29:3853-3558. © 2017 by American Society of Chinical Oncology
form.” Abdominal wall desmoids occur most com-

menly in women of child-bearing age during or
- . 3
shortly following pregnancy.

Desmoid tumors {or aggressive fibromatosis) are

solt tissue tumors of clonal origin and mesenchymal
fibrablastic/myofibroblastic proliferations, with an
mcidence of two to four new cases per million peo-
ple per year.,™ Tumorigenesis is linked to beta-
catenin stabilization nvolving beta-catenin/ WN'T/
TCF signaling.” These benign twmors behave
aggressively, deeply infilrate tissues, and may re-
lapse locaregionally but never metastasize.™ They
arise in the abdominal wall, In the abdominal cavity
or, more frequently, iy the extramitios or the runk.”
Maost desmoid wimors develop sporadically in
young adults, although some cases occur i the con-
text of Gardner's syndrome {0 variant of familial
adenomatous polyposis), and thelr location is more
often intra-abdominal compared with the sporadic

Complete surgical removal remaing the opti-
mal treatment but may be difficult or mutilating
according te the tumor location or local extension.
Moreover, a significant proportion of patients will
relapse focally and/or regionally after initial surgery.
Recurrence rates ranging from 30% to 40% have
Deen reported in e major published series.” In this
case, mutilaling surgery and/or radiotherapy are of-
ten used with adarge risk of functional consequences
in the cse of muscutoskeletul or organ resections.
When local treatiments are not feasible, systemic
therapies, mcluding antiestrogen, nonsteroidal anti-
inflammatony drugs, chemotherapy and, more ve-
cently, targeted therapy, may induce responses.” In

addition, some desmonds can spontancousty regress
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oF present growth arrest, so some patients should benefit from a
wait-and-see policy witheut the use of aggressive therapies, For this
reason, the benefit of surgery in curing desmoids has recently been

: AN EES EaT Coll e . . . .
questioned. ™ The purpose of this study is 1o investigate the prog-

nostic factors influencing progression-free-survival (PES) of spo-
radic desmoids.

Patient Selection

Frons February 1, 1965, o March 6, 2008, 426 consecutive patients with
sporadicaggressive Abromatosts were diagnosed for their first tamoral eventin
24 participating cancer centers and were entered into the Furopean database. ™
Twenty-five patients were excluded from this study because they presented
desnrold tmos in the context of Gardner's syndrome. Patienis considered as
having Gardner’s syndrome were those having an assockation of a desmoid
tumor and family history of colorectal polyposis. We excluded this minority
population to retain a hemogeneous group knowing that PFS in these patients
is significantly different from PFS in those with a speradic desmoid tumor
{Appendix Fig Al online only). The diagnosis of desmoid turnors was con-

Table 1, Patient and Disease Characteristios a1 Baseling

Overail
Patients
{N = 478}

Characteristic No. Y

Age ai drdgnosss years

SMedian o A Lo
CRange . R L0383
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Male 142 333
Female 284 66.7
Tumaor localization . ) TR B P
“Abdominglwall - B PO SR I
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firmed in cach case by collegial histologic analysis {mesenchymal fibroblastic/
myofibroblastic preliferations),

Pathology Review

Histologic slides of all patients entered in this study were reviewed by
the pathology subcommitiee of the French Sarcoma Group (GSEF). The
subcormmittes included 20 pathologists, and a monthly slide review session
was performed. For each tumor, one to elght slides were colleglally re-
viewed. lllsloing,u typing was based on the WHO histologic typing of soft
tissue tumors.'

Data Collection

Data regavding patents” characteristics, Lmor description, treatment
madalitics and their results, and oulcome were obtained from a rerospeciive
review of medical records. These records and histoiogic data were entered into
a centralized computerized database.'® The foliowing cight variables were
analyzed for thelr potential prognostic value: age at presentation, sex, delay
Letween st symptoms and diagnosis, umer sive, turmnor site, previous history
of surgery or tranma in the area of the primary tumor, surgical margins
(macroscopic incomplete resection as R2 resection; microscapic incomplete

Table 2. Treaument Characteristios and Qutcome
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Desmoid Turnors: Prognostic Factors of Progression-Free Survival

resection as R resection; microscopic complete resection as RO resection), and
context of abdeminab wall desmoids in womaen of child-bearing age during or
shortly afler pregnancy. The status of resection margins in surgically teated
patients was classified according to the International Union Against Cancer
{UICC) R classification.'® Absence of residual tumor after local treatiment
meant that the patients had no discase visible on imaging alter surgery and/
or radiotherapy.

Statistical Analysis

PFS is defined as time from the date of initial diagnosis o the date of
progression or recurrence or last foliow-up. Follow-up times were described as
medians by using the inverse Kaplan- Meer estinmator.” Continuous variables
were expressed as medians and range, and categorical variables were expressed

d by ou

as pereentage. Survival curves were obia g the Kaplan-Meier

method and were compared with the jog-rank test. The Cox proportional
hazards model was used to calculate adjusted hazard ratios (HRs) and their
9590 Cls. Al staustical tests were two-sided, and the threshold for statistical
significance was P =05, Variables with a Pvalue of less than .03 in univariate
analyses were tested in the multivariate analysis. Analyses were performed with
SPSS software, version 17.0 (SPSS, Chicago, IL).

Patient and Disease Characteristics

Patient characteristics are listed in Table 1. The median age was
37 years (range, 0.3 to 83 years). Fifty-six patients (1396) were younger
than age 18 years. Two thirds of the 426 patients were female, Tumor
locations were as follows: abdominal wall, 74 (17.48}; abdominal
cavity, 46 (10.8%); and extra-abdominal 296 {69.5%). Ten tumors
(2.3%) were multifocal (fesions affecting more than one primary site).
Among patients with an extra-abdominal tumor, 119 {40.2%) had
fibromatosis arising in the trunk, 109 {36.8%) in the upper and lower
limbs, 27 (9.19%) in the head and neck region, and 22 {7.4%) in the
buttocks. Among patients with limb tumors, 57 (52.3%) had distal
limb twmors and 52 (47.79%) had proximal limb tumors. Tumor size
was known in 329 patients (77.2%), and the median largest diameter
was 7.0 ¢mi. Median time between first symptoms and diagnosis was
4.74 months (range, ¢.1 to 142 months). Thirty-six patients (8.4%)
had a previous history of surgery in the area of the primary turmor, and
17 {3.995) had a previous history of trauma in the area of the primary

tumor. Thirty-three (7.7%} abdominal wall desmoids occurred in
women of childbearing age during or shortly after pregnancy.

Local Treatment

Patients” treatment characteristics and outcomes are deseribed in
Table 2. hree hundred seventy patients (86.9%) had an initial surgical
resection. Histologic evaluation of surgical marging was available in
258 patients (70%). One hundred eleven patients (30%) had RO resec-
tion, FH (29.7%) had RI resection, and 37 {8.6%) had B2 resection,
Radiotherapy generally included photons or electrons with & median
dose of 50 Gy, Forty-three patients received radiotherapy. Surgery was
followed by radiotherapy in 37 patients, Among these patients. one
had RO resection, 24 had R resection, five had 12 resection, and seven
bad unknown margins. Six patients received radiotherapy as the anly
treatment for their disease,

Medical Treatment

Only 23 patients {5.4%) received medical treatment exclusively
as first-line treatment. Ten patients received chemotherapy: six pa-
tients were treated with chemotherapy only, three patients were
treated with chemotherapy and tamexifen or toremifene, and one
patient was treated with chemotherapy and & nonstercidal anti-
inflammatory drug. Twelve patients were treated with tamosxifen or
toremifene and/or a nonsteroidal anti-inflammatory drug. One pa-
tient was treated with imatinib, Medical treatment was given as adju-
vant freatment in 29 patients (6.8%) and as neoadjuvant treatment in
six patients (1.5% ). Fwenty patients who received chemotherapy were
treated with an anthracycline or with a methotrexate-vinblastine—
containing regimen, Thirty-three patierts were treated with tamox-
ifen or toremifene, 22 with a nonsteroidal anti-inflammatory drug,
and one with imatinib. Association of different medical treatments
was possible.

Wait-and-See Policy

A nonaggressive approach was adopted ina subgroup of patients in
an attempt to avoid surgery. Twenty-seven patients (6.39%) were thus
placed under initial attentive medical surveillance. A wait-and-see policy

i and see
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Fig 1, Diggram of patient owtcomes. BT,
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was chosen mostly according to the site of progression, which could notbe
life-threatening or at rvisk for mutilation (adjacent nerves ur vessels),

Outcome in Patients With the Wait-and-See Policy

Patients’ outcomes are shown in Figure 1. Median follow-up was
52 months (95% C1, 43,6 to 6 1.6 months). Among 27 patients with the
wait-and-see policy, six presented with progression during follow-up.
Median delay to progression was 19.7 months (range, 7.8 to 46.2
maonths). Sixteen patients had stable discase, Spontancous tunior re-
gressions occurred i fve patients. None of these patients presented
with progression at the end of the follow-up.

Response
Absence of residual tumor after local treatment (surgery andfor
radiotherapy) was observed in 323 patients (75.8%). Among patients

treated with chemotherapy, partial responses were reported in six
patients, stable disease iy tiree patients, and progression in one pa-
tient. At the time of data analysts, local recurrences had been observed
in 143 (44.3%) of 323 patients with no residual tumor after first-
line treatment.

Survival Analysis

Overall survival is shown in Appendix Figure A4 (online only)
and PFS is shown in Appendix Figure AS {online only), PI'S ratesat 3
and 10 years were 35% and 22.8%, respectively. Two hundred forty-
cight padents were alive without disease at the end of the follow-up.
The mean number of recurrences was lwo (range, one to 203 No
patient died of the discase. Fifteen patients died of other causes. Me-
dian PUS was 41 months {range, 29 w 53 months),

Table 3. Univanate Analysis for Prognostic Factors in Progression-Free Sunvival
Progression-Free Survival Rate
No. of
Factor Patients 2-Year G-Year 10-Yaar Log-Rank £
BT L T D T i gg 3B ey s 005
BT T T Sl S a0e QBT ARy T L
Sex '
Male 130 631 41.3 23 35
Female 276 G4.4 43.3 359
-C\)m@xt of abdominal wall desmoids. in womgn ot cm'd nammg ) TR R K
age duriﬂq or shor![y aiter preqnancy o RN . O S : -
Yeg oI T L SR v G230 h s s
Previous ms[ow of surgery in area of prmaty tmor
o 3N 63.3 41.4 34 264
Yes 36 70 54.5 18.5
Pravious history of traurna in.area of primary tumor Sl R L Soniie S ; AT
Tumar iocalization
Abdominal wall o1 78.2 61.7 57.2 < 001
Abdomina] cavity 43 70 50.2 50.2
Extra-abdominal 267 68.2 36.5 26.9
‘Extra-abdominal localization - - L : T T P : IR S
Trunk LT el S TE R R CoAZE. LU0
Uppc:r and ic»werimbr B AT : : Cleiags LE03 217 e
- iHead and neck ke S e SN AN Rt —
Buttogks x0TI T T e T gy 23T —
Limb localization
Proxmal 52 68.8 ba.b 485 006
{Misial H9 H4.4 228 183
Delay between first symptoms and (Im(;noqm, month RTINS L LI e Sy
SATE e P A P P B93 Eae T AT T maz
o T TR SO L P BN RNl F R P 1 ¥ R
Tumor size, om
i 181 R H74 a7 004
- 7 138 G58.3 40.6 n2e
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Desmoid Tumors: Prognostic Factors of Progression-Free Survival

Prognostic Factors for PFS

In univariate analysis (Table 3}, poor prognostic factors were age
younger than 37 years (median of the whole cohort 2 = 005; Appen-
dix Fig A6, online only}, size mare than 7 am {median of the whole
cohorty PP == 0043 Appendix Fig A7, online only), extra-abdominal
localization (P < 001; Appendix Fig A8, online only), and macro-
scopic residual disease after surgery {RORY v R2Z; 2 <0001 Appendix
Fig A9, online only}). Among extra-abdominal tumors, the worst out-
cone was observed in limb and buttocks tumors. Among limb tu-
mors, distal timors were those with the worst prognosis. PES cusves
were not significantly different for the microscopic assessment of
surgical margin (RO v 1L I ruliivariate anadysis, age (1R, 1.97,95%
CI, L3610 2.84; P == 010}, tumor size {FI, 164, 959% CL 11310 2.36;
P = 008), and tumor site {(extra-ahdominal umor; MR, 2.55;95% Cl,
A8 o P <0 001 ) remained significant prognostic variables (Table
4). Three proguostic groups for PFS were defined on the basis of the
number of unfavorable prognostic factors. Since only 26 patients had
7er0 poor prognostic factors, we grouped patients with zero or one
poor prognostic factors together to coustitute three prognostic
groups: good prognosis, fair prognosis, and poor prognosis.

Figure 2 shows the PFS curves in patients with zero or one, two,
and three unfavorable prognostic factors, respectively. Patients with
7ero or one prognostic factor were mainly treated with surgery alone
{data not shown).

We present here the results of the fargest series of sporadic desmoid
tumaors ever published to determine the prognostic factors of these
rare tumors. One of the main problems in imanaging desmoids tumor
is their Jocoregional aggressiveness and their high ability to recur after
mitial treatment. [n this study, no patients died of their disease prob-
ably because we excluded desmoid tumaors i the context of Gardner’s
syndrome. Seventy-five percent of patients were in complete remis-
sion after initial management but nearly 50% did relapse. This ex-
plains the cheice of PES and not overall survival in this study to search
for prognostic factors. Surgical resection is often responsible for severe
functional and esthetic consequences. Moreover, the observation of
spontancous regression in some rave cases of desmoid tumor led us to
conduct this study to search for factors of progression and thus iden-
tify subgroups of patients eligible for individualized management,
mcluding a wait-and-see policy, early surgery, and neoadjuvant or
adjuvant treatments.”™ In this cohort of patients under the wait-
and-see palicy, nearly 209 spontancously regressed and 60% had

Table 4, Multvarigie Progiession-Free Survival Analysis

Varialie g% I &
Median age : 1.97 1.36 10 2.84 =001
hMedian size 1.64 113w 2.30 008
Tyreor gize i ’ ) )
- Abdomingl vall : o
: sebrdomingl o 1,86 S8 w Ak 084
ra-abeformmat tmor 255 48w aa <001

Aldwoviouon: MR, hasaed sanc
‘Nt signilicant.
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Fig 2. Probability of sereval of pattents with zero, one, two, or thres Tacions.
stable disease, and only 20% had tumor progression. However, this
retrospective study cannot provide conclusions regarding the oul-
come of these patients since the sample was small and the patients
were selected.

In contrast with other studies, prognosis was not significantly
different for microscopic assessment of surgical marging (RO v
RS20 1 other studies, however, the presence of microscopic
disease did not necessarily affect long-term disease-free survival >t
These results are probably due to the fact that desmoid tumors are
extremely infilirative locally, making it difficult to assess microscopic
resection margins. Thus, function-sparing surgery should be pre-
ferred (o aggressive surgery seeking negative margins, '’

Our results show that age {older than 37 years) is statistically
associated with longer PFS. Age asa prognostic factor for local recur-
rence of desmoids has alveady been studied in several publications. In
one series, age (older than 30 years) was a negative prognostic factor,””
In two series it was a positive factor (age younger than 18 years in the
study by Spear et al™; age younger than 32 vears in the study by
Sorensen et al*®}, and in most of the other series, it had no proguostic
value, ™12 Recently, the identification of biologic pathways in-
volved in the tumorigenesis of desmoids emphasized these age differ-
ences, genomicalterations being more common in older patients. This
could explain the prognostic role of age.”

Tumor location as a prognostic factor bas already been demon-
strated, with tumors of the extremities having the worst progno-
gig IR by study, among extra-abdominal tumors, the worst
outcomes were observed in limb tumors, especially in distal locations.
A subset of patients with extra-abdominal fibromatosis could be man-
aged with a different policy: head and neck and trank tumors have a
hetter prognosis. Thus, location is an important factor in the assess-
ment of patients at diagnosis and for stratifying patients taking partin
randomized trials. [t is undclesr, however, whether these differences are
related 1o biologic or to surgical management differences.

These findings therefore point to three prognostic factors of PFS
{age, oy size, and fumor site) based on the results of the kargest
series ever published. The natural history of these tumors s unigue.
Although cansidered nonmalignant becaose of thely inability to me-
tastasize, their locoregional aggressiveness and recurrence rate after
resection are particularly high. v
the Tikehhood of aceelerating the evolution of the disease, the value of

ith nearly 50% of recurrences and

surgery {ie, the mainstay 0 il monagerment) B oander debate,
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Several physicians now adopl a wait-and-see policy as initial strategy
for same selected patients.

This study clearly demonstrates that there are different prognos-
tic subgroups of desimoid tumors that could benpelt from different
therapeutic strategies. The main question raised by our findings is how
patients should be managed. Should we consider that patients with
good prognostic factors {older than 37 years, tumor size < 7 om, and
tumor Jocated i the abdominal wall or intra-abdominally) have less
risk of recurrence after surgery and should they thus undergo surgery
straightaway inoa curative intent? Or that such patients must have
indolent lumaors that could benefit from a wait-and-see policy? It
would be interesting to take subjective morbidity into account as well
as the morbidity associated with treatment, which could have an
impact on therapeutic management.

This study could be the starting point for prospective studies, the
only way to answer these questions and optimize the management
{surgery versus wait-and-see policy} of desmoid tumaors, While await-
ing such results, it seems logical to carefully watch the evolution of a
desmioid tamorafter its diagnosis and propose local treatiment only in
the case of progressive and/for symptomatic disease.
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