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. Articlel

PERCUTANEOUS CRYOABLATION OF
EXTRAABDOMINAL DESMOID TUMORS

Abstract

Aim: to present our five-year results of percutaneous cryoablation (PCA) in the management of
progressive and/or symptomatic extraabdominal desmoid tumors (DT).

Materials and methods: Data of patients treated by PCA for DT between December 2012 and July 2017
in our tertiary cancer center were retrospectively collected. Extraabdominal DT associated to Familial
Adenomatous Polyposis (FAP) and pediatric cases were not excluded. Primary endpoint was time-to-
next treatment (TNT) defined as time between first PCA procedure and modification of treatment
strategy. Secondary endpoints were local tumor progression (LTP) rate, median number of PCA courses
by patient and complications according to CTCAE v5.0. Variables associated with LTP rate were
assessed in univariate analysis among age, sex, anatomic site, size, FAP, primary/recurrent status and
mutations.

Results: thirty-four patients were included, 29 women, 5 men, with a median age of 35,5. Six patients
were affected by FAP. Median tumor size was 77mm (range 25-183). Tumors were located in trunk
wall (n=26), limbs (n=4), girdle (n=3), neck (n=1). Tumors were primitive (n=26), recurrent (n=7), new
(n=1). Median follow-up was 20 months (range 5-54). The 1 and 3 year estimated next-treatment rates
were 4% (95%Cl 0-9) and 23% (95%Cl 0-48). Only 3 patients underwent modification strategy for
untreatable progression at 7, 25 and 35 months. LTP rate after first PCA was 32%. Median number of
PCA course by patient was 1 (range 1-4). Complications were grade 2 (n=2), grade 3 (n=1), grade 4
(n=1). Only recurrent status was associated with a higher risk of LTP after PCA (p=0.008).

Conclusion: PCA is a safe and effective treatment option for extraabdominal DT with a prolonged
local tumor control.

Abbreviations

DT: Desmoid Tumor

PCA: Percutaneous cryoablation

FAP: Familial Adenomatous Polyposis
AZ: Ablation zone

LTP: Local tumor progression

TNT: time-to-next treatment

CTCAE: Common terminology criteria for adverse event



1. Introduction

Desmoid tumor (DT) also named aggressive fibromatosis, is a rare monoclonal fibroblastic proliferation
considered as a benign tumor. The estimated incidence is 5 to 6 per million of inhabitants (1-3) .
According to World Health Classification, DT is predisposed to relapse but not to metastasize (4). It
arises along fascia of muscles and may infiltrate muscles of several compartments. Histopathologic
diagnosis is difficult, because DT can mimics other soft tissue tumors such as low-grade sarcomas,
myofibroblastic benign lesions and reactive processes. Detection of mutations in the exon 3 of the B-
catenin gene (CTNNB1) is a specific diagnostic tool (5,6). Above 90% of sporadic DT harbors those

mutations leading to nuclear accumulation of 3-catenin protein.

Two types of phenotype are distinguished. The first and most frequent is sporadic DT developed in
young adults, women in 70%, with a peak-age ranged between 35 and 40 years (7). DT typically arises
in abdominal wall, limb and trunk wall. The second type is DT associated to familial adenomatous
polyposis (FAP) in Gardner’s syndrome. DT is associated to FAP in 7 to 15 % (8—10). Compared to the
overall population, FAP patients have a more than 800-fold risk of developing DT. DT in FAP patients
are more frequently intraabdominal tumors infiltrating mesentery, but may also arise in

extraabdominal areas.

For many years standard treatment was radical surgery leading to high and variables rates of local
recurrence, around 30 % according to largest and recent studies (7,11,12). Surgical margins do not
seem to be associated to local recurrence although age, tumor size and tumor site have significant
impact on PFS (7,12). Over the last decade, several studies advocating a conservative approach were
published given that observing a first-line wait-and-see period leads to stable disease in 30%,
regression in 30% and progression in 30% (7,13—15). Surgery is no long regarded as the cornerstone of
treatment for primary DT (1,16). European society of medical oncology has recently edited guidelines
for the management of primary and recurrent DT (17,18). After an initial wait-and-see period, surgery,
systemic treatment, radiotherapy and isolated limb perfusion may be treatment options in cases of
tumor progression or in symptomatic patients. Systemic treatment includes non-steroidal-anti-
inflammatory drugs, hormonal therapy, chemotherapy and tyrosine-kinase inhibitors with variables

degrees of efficacy and side effects.

Following the developments of percutaneous thermal ablations, interventional radiology increasingly
takes part in the treatment strategy of many cancers. For soft-tissue tumor ablation, percutaneous
cryoablation (PCA) is the treatment of choice as it offers several advantages compared with heat
ablation techniques: visualization of the ice ball with imaging, providing an accurate control of the

ablation zone (AZ); less risk of thermal damage to adjacent vulnerable structures; better tissue healing
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after treatment (19). Three small series reported the outcome of PCA in the management of
progressive and/or symptomatic extraabdominal DT in respectively 3, 13 and 18 patients with

promising results (20-22).

The aim of our study is to present our five-year results of extraabdominal DT percutaneous

cryoablation (PCA).

2. Patients, methods, and statistical analysis

2.1 Data collection

Data from patients who underwent PCA for extraabdominal DT between December 2012 and July 2017
in our single institution cancer center were retrospectively collected.

Extraabdominal DT in Gardner syndrome and pediatric cases were not excluded.

Patient demographics, tumors characteristics, molecular biology tests, history of prior treatments,

indications for treatment, technical modalities, clinical and radiological outcomes were collected.

Indications for treatment could be: local progression despite systemic treatments, pain and functional
impairment, toxicity of systemic therapy, a need to reduce tumor volume in stable disease under

systemic therapy and a need to discontinue hormonal therapy.

All treatment decisions were taken by a sarcoma tumor board, from our institution or another cancer

center.

After a first course of PCA, additional courses could be performed in cases of residual tumor,
symptomatic and/or progressive local relapse and occurrence of a distant lesion.
When local relapse after PCA was not symptomatic or at risk for adjacent main structures, patients

could be managed conservatively with a watchful waiting.

2.2 Procedures: technical modalities

PCA procedures were performed by an interventional radiologist with more than 10 years’ experience

in percutaneous thermal ablation.



PCA were mostly performed under general anesthesia or in neuroleptanalgesia if neuromonitoring was

needed.

CT-guidance was systematically used to monitor the ice ball. Combination with US-guidance could also
be provided for superficial tumors, for faster needle insertion and to monitor the superficial border of
the ice ball. Cryoprobes were chosen according to size and shape of the tumor (lcerod® or Icesphere ©

Galil-BTG ®). Number of cryoprobes was recorded for the first course of PCA.

Thermoprotection techniques were always added including carbodissection, hydrodissection,
thermocouple and warm sterile glove (figure 1, 2).

Ablation protocol included 2 freezing cycles of 10 minutes separated by a passive thawing cycle of 8
minutes.

Technical success was immediately appreciated at the end of the procedure by optimal coverage of
the tumor by the ice ball in CT with at least 5 mm margin.

Radiation dosimetry (total DLP) and procedural time was recorded for each procedure.

Some course of PCA were performed in two procedures because of large tumor volume.

Figure 1 8 cm-desmoid tumor in the popliteal fossa in a 44-year-old woman. MR evaluation in T2-weighted image (A),
contrast enhanced T1FS-weighted image axial (B), sagittal (C) showing the tumor close to the neurovascular popliteal
bundle (white arrow, A, B). CT-guided percutaneous cryoablation (D,E,F) with 5 cryoprobes and thermoprotection by
carbodissection to protect the sciatic nerve (yellow arrow, F) from the ice ball.



: B
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Figure 2 8 cm-desmoid tumor in the abdominal wall in a 26-year-old woman, progressive after childbirth and under hormonal
therapy. MR image before treatment, in T1FS weighted after enhancement (A). CT-guided percutaneous cryoablation using 11
cryoprobes (D, E). Cryoprobes within the tumor (D). A carbodissection and hydrodissection were performed (white arrow, E) to
protect the colon (empty arrow, E). The margins of the ice ball are well-visualized in CT (white star, E, F). Complete coverage of the
tumor by the ice ball is observed at the end of procedure (F). MR imaging at 1 month in T1FS weighted image after enhancement
and subtraction shows a central ablation zone of necrosis, surrounded by an inflammatory rim enhancement (B). MR imaging at 9
months shows a progressive involution of the ablation zone without any evidence of local progression (C).

2.3 Clinical and radiological follow-up

2.3.1 Clinical assessment

Inclusion date was the day of first PCA. End of follow-up was the date of the last clinical follow-up or

date of death.

Immediate post-procedural pain numerical scale and analgesic pain ladder were recorded if available.
Further clinical assessment was also performed by the same radiologist. FAP-patients with mesenteric
DT were followed-up by an oncologist.

In cases of a needed additional course of PCA or untreatable progression, management was always
discussed by the sarcoma tumor board.

Due to the retrospective nature of study, no accurate data were available about delayed pain
numerical scale, analgesic pain ladder or impairment and quality of life scale.

Early and delayed complications were collected.

10



2.3.2 Tumor response —Imaging

Imaging follow-up was performed by MRI for evaluation of the ablation zone (AZ). First post-ablation
contrast-enhanced MRI was performed at 1 month and considered as the baseline for further
assessment. Then imaging follow-up was performed every 3 months during first year, biennially on the
second year and annually. Imaging evaluation was mostly performed by MRI.

In the absence of international standardized criteria for imaging assessment after percutaneous
thermal ablation, we used the updated terminology edited by Ahmed et al. for the International

Working Group on Image-guided Tumor Ablation (23). Although there is no published report on MR

imaging findings after PCA in soft-tissue tumors, most of knowledge arises from the experience of PCA

in renal neoplasms (24,25).

First MR imaging usually shows a typical AZ of induced coagulation that appears heterogeneous,
hypointense or intermediate at T2-weighted, iso- to hyperintense at Tl-weighted without
enhancement (figure 2, 3). Subtraction is used to evaluate the absence of enhancement. The AZ is
usually surrounded by a thin rim enhancement related to the transition zone between devascularized
tissue and unaffected tissue (26). This hyperemic rim is considered as a benign physiologic response to
thermal injury (24). AZ size is larger than the original tumor because of safety margins encompassing

the tumor.

Measurements of AZ were assessed in short and long axis diameter. In cases of additional course of

PCA for residual or local recurrence on ablative margins, AZ size could increase again.

Residual unablated tumor referred to evidence of residual tumor at the ablative margin on the first

MR follow-up (23).

Further MR imaging were usually performed every 3 months, demonstrating a progressive involution
of the AZ. However no or minimal involution did not imply treatment failure. The rim enhancement

gradually resolved over time (24).

Local tumor progression (LTP) was defined in our study as appearance of new tumor foci at the ablative
margin after at least one contrast-enhanced follow-up imaging (23). It was also suspected when serial

increase in AZ size was observed along follow-up imaging (24).

New lesion was defined as occurrence of a new tumor distant to prior AZ, which may be observed in

some multifocal DT.
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Although RECIST 1.1 criteria are commonly used in clinical trials, they are not appropriate for post-
ablative assessment. Taking into account only size does not provide a complete imaging assessment of
tumor response and may even lead to erroneous conclusions. Modified RECIST mostly concern post-

ablative hepatocellular carcinoma.

Evaluation of mesenteric DT in FAP-patients was performed by abdominal CT and according to RECIST

1.1.

Figure 3 6 cm-desmoid tumor within the neck in a 14-year-old girl. MR images before treatment: in coronal T2 (A) and
T1FS after contrast (B). Perprocedure CT images, patient in ventral decubitus, cryoprobes within the tumor (C). First MR
imaging at 1 month, axial T1FS after enhancement (D), with subtraction (E), demonstrating the induced hemorrhagic
necrosis surrounded by an expected hyperemic rim. MR follow-up at 12 months, axial T1FS after contrast demonstrating
a residual thin scar in the right paravertebral muscles (F).

2.4 Endpoints

Primary endpoint was time-to-next treatment (TNT) defined by time between date of first course of
PCA and date of modification of strategy. Modification of strategy could be due to untreatable
progression by additional course of PCA and/or recrudescence of symptoms. Modification of strategy
included introduction or switch of a systemic treatment and introduction of local treatment other than
PCA (surgery, radiotherapy and isolated limb perfusion).

Dead patients were excluded of the TNT analysis.
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Secondary endpoints were local tumor progression rate after first course of PCA and mean number of
PCA courses by patient.

Complications were also assessed according to the Common Terminology Criteria for Adverse Events
(CTCAE) v5.0 of the National Cancer Institute. Immediate complications occurred within the 24 hours
after procedure, periprocedural complications within 30 days and delayed complications greater than
30 days after ablation according to the International Working Group on Image-guided Tumor Ablation.

(23).

An univariate analysis was conducted using Fisher and Chi, tests for the screening of local progression
prognostic factors. Variables included in univariate analyses were: age, sex, Gardner syndrome,

anatomic site, tumor size, nature of treated tumor (primitive/recurrent) and mutation type.

Statistical analysis: TNT was assessed by the Kaplan Meier method, with XLSTAT and PRISM software.

All statistical tests were two-sided and a p-value of 0.05 was considered statistically significant.

3. Results
3.1 Patient characteristics (table 1)

Thirty-four patients were treated by PCA for extraabdominal DT, 29 women (85%) and 5 man (15%)
with a median age of 35, 5 (range 13-72). Six patients (17%) were affected by FAP. A history of diagnosis

after childbirth and after local trauma/surgery were reported respectively in 4 and 6 patients.

Histological diagnosis was proven by percutaneous biopsy in 28 patients (82%) and by surgical

resection in 6 patients (18%).

Prior treatments were conservative management in 24 patients (71%), surgery in 8 patients (24%),
NSAI drugs in 28 patients, hormonal therapy in 9 patients, chemotherapy in 9 patients, molecular-

targeted therapy in 10 patients, radiotherapy in 2 patients.

When previous surgical resection was performed, margin status was R1 in 3 patients, R2 in 1 patient,

unknown in 4 patients.

Indications for PCA were local progression despite systemic treatments in 25 patients, pain and
functional impairment without progression in 4 patients, toxicity of systemic therapy (Sorafenib and
Methotrexate-Vinblastine) in 2 patients, to decrease tumor volume in stable disease under systemic

therapy in 2 patients, to stop hormonal therapy for future pregnancy in 1 patient.

Before first PCA procedure, 62% of patients reported to be painful.
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3.2 Tumors characteristics (table 2)

Median tumor size was 77 mm (range 25-183). All were deep tumors, located in trunk wall in 26

patients, in limbs in 4 patients, in girdle in 3 patients and in neck in 1 patient. Tumors were multifocal

in 8 patients, half occurring in FAP-patients.

At the time of first PCA course, tumor nature was primitive in 26 patients, recurrent in 7 patients, and

other location in 1 patient.

Molecular biology tests found mutations in the Bcatenin gene CTNNB1 in 21 patients (61%) and in the
APC gene in 6 patients (affected by FAP). One patient did not harbor any mutation (wild-type) and it
was confirmed by many expert pathologists. Mutations data were not available in 6 patients.

Mutations in the exon 3 of CTNNB1 were T41A in 12 patients, S45F in 4 patients, S45P in 4 patients

and one patient had an insertion in CTNNB1 of undetermined significance.

Patient characteristics

Gender

Age at inclusion time

Gardner syndrome

Prior treatments

Indications for treatment

Table 1. Patient characteristics

Female
Male

Minimum
Maximum
Median
Mean

Yes
No

Conservative

Surgery

NSAI drugs

Hormonal therapy
Chemotherapy
Molecular-targeted-therapy
Radiotherapy

Local progression
Symptoms

Toxicity of systemic therapy
Decrease tumor volume
Pregnancy

14
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n

29
5

13
72
35,5
36,9

28

85
15

%



Tumors characteristics N %

Anatomical location

Abdominal wall 12 35

Paraspinal 6 17

Thoracic wall 5 15

Lumbar wall 3 9

Girdle 3 9

Inferior limb 2 6

Superior limb 2 6

Neck 1 3
Largest diameter (mm)

Minimum 25 .

Maximum 183 _

Median 77 _

Mean 83 _
Multifocal

Yes 8 24

No 26 76
Nature of treated
tumor

Primitive 26 76

Recurrent 7 21

Other location 1 3
Mutations CTNNB1

T41A 12 36

S45F 4 12

S45P 4 12

us* 1 3
Mutation APC

Yes 6 17
Wild-type

Yes 1 3
Mutations Missing data

Yes 6 17

Table 2. Tumors characteristics, * US= Undetermined Significance

3.3 Percutaneous cryoablation procedures: technical parameters (table 3)

Fifty-four courses of PCA were performed between 2012 and 2017 with a total of 58 procedures. Three
courses of PCA were performed in 2 procedures because of a large tumor volume and 1 procedure was
repeated because of initial technical failure.

Number of treated tumor by procedure was 1, 2 and 3 in respectively 27 patients, 6 patients and 1

patient.
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Procedures were performed under general anesthesia in 32 patients and under neuroleptanalgesia in

2 patients.

All procedures were CT-guided and US-guidance was added in 11 patients.

Median number of used cryoprobes was 8 (range, 2-12).

Thermoprotection techniques were always provided: hydrodissection in 24 patients, carbodissection

in 14 patients, electrostimulation in 1 patient and thermocouple in 1 patient.

Procedures were at risk for skin in 28 patients, for main peripheral nerves in 6 patients, medulla in 2

patients and bowel in 13 patients.

Median procedural time from initial to final CT imaging was 130 minutes (range, 60 — 240).

Median total DLP for all PCA courses was 1780 mgy.cm (range, 618 — 5898). In cases of a single course,

median DLP was 1459 mgy.cm (range 618 — 2589).

Technical parameters

Treatment intent

Type of anesthesia

Number of cryoprobes

Proximity of vulnerable structures

Thermoprotection

Procedural time (min)

Total DLP (mgy.cm)

Table 3. Technical parameters of first PCA course

curative
symptomatic

general anesthesia
neuroleptanalgesia

minimum
maximum
median

skin

bowel

peripheral main nerve
medulla

hydrodissection
carbodissection
electrostimulation
thermocouple

minimum
maximum
median

minimum

maximum
median

16

N %
27 79
7 21
32 94
2 6
2 _
12 .
8 _
28 85
13 38
6 17
2 6
24 80
14 47
1 3
1 3
60

240

130

618

2589

1459



3.4 Outcomes

3.4.1 Immediate follow-up

Median hospitalization stay was 2 days (range, 1-6).

Median immediate post-procedural pain numerical scale was 2 (range 0-8). After the first PCA
procedure, 11 patients received a strong opioid analgesic, 10 patients received a weak opioid analgesic,

and 5 patients received a non-opioid analgesic.

3.4.2 Delayed follow-up

Median follow-up was 20 months (range 5-54 months).
At 1 month after first procedure, only 28% of patients still had pain.

In cases of a single course of PCA with at least 12-months follow-up, median of AZ size decrease was:
60,6 % in short axis diameter (range -100% to -30,2%) and 37,1% in long axis diameter (range -100% to
-6,2%).

3.4.3 Primary endpoint

TNT is represented by the Kaplan Meier curve (figure 4).
The 1 and 3 year estimated next treatment rates were respectively 4% (95% Cl 0 — 9%) and 23% (95%

Cl 0 - 48). Median TNT is not achieved.
Three events “next treatment” occurred during follow-up:

- One patient presented a local recurrence in scapular girdle close to brachial plexus, 7 months
after 1 course of PCA and went into a clinical trial (DESMOPAZ).

- One patient presented a new lesion in the inferior limb, close to the sciatic nerve in the thigh,
25 months after 1 course of PCA and went into a clinical trial (DESMOPAZ).

- One patient presented a local recurrence 35 months after 2 courses of PCA, close to the sciatic

nerve in the popliteal fossa and went into a clinical trial (DESMOPAZ).
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Figure 4 Kaplan-Meier plot of time-to-next treatment. Probability of next treatment in the selected population in blue, with
a 95% confidence interval in red dotted lines. Circles are censored patients.

3.4.4 Secondary endpoints

LTP rate after first PCA course is 32 % with a median time to LTP of 18, 7 months (range 11,9-26,6).
Among the 11 patients with recurrence, 8 patients were treated by a second course of PCA, 1 patient
underwent a surgery, 1 patient was included in a clinical trial for systemic treatment and 1 patient was

managed with a conservative approach. Median size of local recurrence was 24 mm (range 6-42 mm).
Median number of PCA course by patient was 1 (range 1-4).
Median time between 2 courses of PCA was 15, 4 months (range 6 - 26, 6 months).

Indications for additional course of PCA were local recurrence in 8 patients, occurrence/progression of

a new distant lesion in 3 patients and residual unablated tumor in 2 patients.

Ten patients underwent 1 additional course of treatment, 2 patients underwent 2 additional courses

and 2 patients underwent 3 additional courses.

In univariate analysis only one factor was associated with local progression: nature of treated tumor.
The LTP rates were respectively 27% and 100% in the primitive and recurrent tumors (OR=0.02 [0.001-
0.5], p=0.008). The LTP rates were respectively 41% and 75% in patients with T41A/S45P mutations

and S45F mutation, but the difference was not significant (p=0.2).
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Two per-procedure complications occurred: 2 skin thermal burns on the freezing site medically

treated, grade 2 according to the CTCAE v5.0.

Two immediate complications occurred: one brachial plexus stretch injury related to patient
positioning during general anesthesia progressively resolved (grade 2), one rhabdomyolysis treated

with overhydration and prolongation of hospitalization (grade 3).

One periprocedural complication occurred: one pleural effusion which had needed a drainage (grade

2).

One delayed complication occurred: one necrosis exteriorization through the cryoprobes orifices

which had needed a surgical debridement (grade 4).
Death occurred in 2 FAP-patients:

- one died of a mesenteric DT in a Gardner Syndrome
- one died of an undifferentiated neuroendocrine carcinoma of high grade malignancy

diagnosed on hepatic metastases.

4. Discussion

Our results are very promising, demonstrating the ability of PCA to provide a prolonged local tumor
control in extrabadominal DT. The estimated 1 and 2 year TNT rates are both 4% (95% Cl 0 —9) and the
estimated 3-year TNT rate is 23% (95%Cl 0 — 48).

Comparison with other reported series of DT treated by PCA

Although the efficacy of PCA has already been reported in literature (20-22), this study reports the
largest series. PCA is technically successful in majority of extraabdominal DT with an achievable
complete ablation. Our results are difficult to compare to those of Schmitz et al. who reported a series
of 18 patients treated by PCA for extraabdominal DT in 2016 (22). Only 39% of patients had no evidence
of residual viable tumor on follow-up imaging, but standard definitions were different. Residual viable
tumor was defined as new or persistently enhancing soft-tissue at ablation site, which actually
represents residual unablated tumor and local tumor progression in our study. However they reported
a degree of volume decrease in 95.7% of patients. In a series of 13 patients, Havez et al. found a median
change of - 37.6 % on the last imaging with a mean follow-up of 11.3 months (21). This is consistent
with our results. In our series median of AZ size decrease 12 months after PCA was 60.6% in short axis
diameter and 37.1% in long axis diameter. We observed a higher involution of the AZ in its short-axis

diameter compared to long-axis diameter, which is not reported in literature.
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PCA is also a safe technique in majority of cases. In our experience 3 moderate complications occurred.
Two minor complications were skin burns medically treated. The frequent infiltration of dermis by DT
and proximity to skin often lead to a real challenge in the treatment of DT by PCA. Tumors in our series
were highly close to skin in 85% of the cases. Two major complications occurred in a patient with a
large thoracic paravertebral DT of 17 cm treated in 2 procedures. A rhabdomyolysis occurred
immediately after the first procedure and was resolved by overhydration. It may be considered as an
expected aggravated post-ablative syndrome in cases of large ablated volume. A necrosis
exteriorization through a cryoprobe orifice occurred few months after completion of treatment, due
to the large volume of AZ. Schmitz et al. reported only 3 mild complications in his series (22). Tumor
volumes were larger in our series with a median size of 77 mm (range 25 to 183 mm) against 64 mm
(range 17 to 140 mm) by Schmitz et al. (22) and 53 mm by Havez et al. (21). This can explain a higher
rate of complications. Recently Ghanouni et al. reported a multicenter retrospective series of 15
patients with extrabadominal DT treated with MR-guided focused Ultrasound (27), in which median
decrease of viable targeted tumor volume was 63%. Complications occurred in 10 patients and were

skin burns (n=8), nerve injury (n=3) and off-target heating (n=3).

High advantage of PCA in the management of extraabdominal DT is that procedures may be repeated
safely in cases of LTP or occurrence of new lesion. It allows a prolonged local tumor control with a low
number of courses by patient (median=1, range 1- 4). Moreover, in cases of additional courses of PCA,

median time between two courses is tolerable (15,4 months, range 6 - 26, 6 months).
PCA in FAP-patients

Six patients with FAP were treated in our series. Extrabadominal DT in FAP-patients are often multifocal
leading to symptoms. PCA allows a curative or symptomatic treatment. Ablation of multiple
symptomatic or progressive extrabadominal DT is achievable. Conversely, mesenteric DT are not
allowed to be treated by PCA because of high risk of bowel perforation and necrosis. The prognosis of
FAP-patients is poorer due to colorectal cancer and mesenteric DT. In our study death occurred in 2
FAP-patients, one with a mesenteric DT and one of an undifferentiated neuroendocrine carcinoma

diagnosed on hepatic metastases.
Comparison with others treatment options

The European Society of Medical Oncology edited updated guidelines for the management of DT (17).
After a Wait-and-See frontline approach of 1-2 years, treatment options in cases of progression are:
surgery/medical  therapy (including hormonal therapy) in second line, medical
therapy/radiotherapy/isolated perfusion limb in third line and investigational treatments in last line.

Those indications depend on anatomic location of the tumor.
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In a study evaluating 771 patients of the prospectively maintained french database of sarcomas and
DT, Penel et al. assessed the outcomes of surgery versus non-surgical approach (11). After initial
surgery the local recurrence rate was 31.7%. In a retrospective study of 426 patients with DT, Salas et
al. reported a local recurrence rate of 44.3% in 323 patients treated by surgery and/or radiotherapy
(7). Our results are not inferior, with a LTP rate of 32%. In addition to equal local recurrence rates, PCA

may represent an alternative to surgery in cases of expected morbidity or functional impairment.

In a retrospective study evaluating 147 patients with abdominal wall DT managed conservatively (102
patients) or surgically (41 patients), Bonvalot et al. found a modification of treatment strategy of
respectively 33% and 41% at 1 and 3 years (13). Our results are not inferior with estimated 1 and 3

year TNT rates of 4% (95% Cl 0-9) and 23% (95% CI 0-48).

A phase Il pilot study evaluating radiotherapy at a dose of 56 gy for inoperable progressive DT reported
a 3-year local control rate of 81.5% (28). It suggests that probability of “next treatment “at 3 years was

18.5%. Complete response rate was 13.6%. Lymphedema was observed in 10 patients.

Medical therapies show various degree of tumor response, symptoms relief and toxicity. Today, none
of these treatments could be considered as a standard of care, as available data have only come from
retrospective studies with a limited number of cases or non-randomized phase Il studies (29). A
retrospective series of 134 patients showed that 85% of patients with DT treated with an association
of Sulindac plus antiestrogen achieved progression arrest (30). In case