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Introduction

Aggressive fibromatosis also known as desmoid tumors con-
stitute 3% of soft tissue tumors and 0.03% of all cancers [1].
They most commonly occur in women after childbirth and
the gender ratio is 1.5–2.5:1 for females versus males [2]. It is
a monoclonal (myo-) fibroblastic proliferation derived from
mesenchymal progenitor cells [3]. These tumors commonly
develop in the fibrous (connective) tissue of the body that
forms tendons and ligaments, usually in the arms, legs or
midsection and also the head and neck area. Superficial des-
moid tumors tend to be less aggressive than deep desmoids
(abdominal, extra abdominal, mesenteric). Desmoid tumors
may present sporadically or as a manifestation of a hereditary
syndrome called familial adenomatous polyposis (FAP) or
familial infiltrative fibromatosis [4,5]. They never metastasize
but they might be multifocal. Previously, the primary treat-
ment was surgery but as the recurrence rate often is as high
as 50% or more, surgery is now more restricted to non-harm-
ful locations or emergencies. Other therapies include watch-
ful waiting, radiotherapy, antiestrogens (e.g. tamoxifen), non-
steroidal anti-inflammatory drugs (NSAIDs) or chemotherapy
and tyrosine kinase inhibitors (e.g. imatinib, sorafenib) [6].
Radiotherapy is only advised if all other treatment options
have been applied and the clinical condition needs to be
solved, i.e., nerve damage, obstruction, etc., this is due to the
risk of secondary malignancies [7].

Electrochemotherapy is used in cancer treatment and
combines bleomycin and local electric pulses that allow cell
permeabilization and free access of bleomycin to its intracel-
lular target. This increases the cytotoxicity of bleomycin [8].
Studies have shown that electrochemotherapy is an effective
and cheap treatment of subcutaneous/cutaneous tumors or
metastases with a very high response rate in [9–14], even in
larger tumors [15]. Electrochemotherapy is a treatment for
localized tumors, but due to the dramatic enhancement of
cytotoxicity, it works efficiently for a wide range of tumors
including planocellular carcinoma, adenocarcinoma,

malignant melanoma, sarcoma, renal/transitocellular carcin-
oma and basocellular carcinoma [16]. Across Europe, it is
used in more than 140 cancer centers.

Currently, treatment options are very limited for aggres-
sive fibromatosis and new treatment options are highly
needed. We hereby present a case report with women with
aggressive fibromatosis treated with electrochemotherapy.

Case report

A 63-year-old woman with FAP and previous colectomy was in
December 2012 referred due to severe pain in her right shoul-
der. An MRI revealed a tumor measuring 7.2� 2.2 cm in close
relation to the right scapula. A biopsy was performed which
showed aggressive fibromatosis. Surgical removal was consid-
ered to be potentially very extensive, hence the patient began
treatment with etodolac 200mg and exemestane 25mg daily
in March 2013. In August 2013, the MRI showed stable disease,
but due to side effects from exemestane, the patient started
treatment with letrozole 2.5mg daily. In June 2014, a Whipple
procedure was performed due to high-grade dysplasia in an
adenoma in the papilla vateri. As of December 2014, the
patient complained about increasing pain in the neck and
shoulder and an MRI showed progressive disease. She began
treatment with sorafenib 200mg �2 daily, but because of side
effects, the dose was reduced to 400mg and 200mg on alter-
nate days. An MRI in April 2015 showed stable disease, but due
to increasing pain, the dose of sorafenib was again increased
to 200mg �2 daily. The patient was very troubled by diarrhea,
exacerbated due to her previous colectomy.

After thorough consideration and discussion of various
treatment options and due to skin toxicity, diarrhea and
increasing pain, sorafenib was discontinued in October 2015,
and the patient was referred for consideration of electroche-
motherapy. Her NRS (numeric rating scale) pain score was at
that time 7 (on a 0 to 10 scale with 10 being the worst
imaginable pain), despite medication with gabapentin and
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Figure 1. Electrochemotherapy treatment and follow-up. The left and middle panels are from the first electroporation procedure. A linear array electrode was used,
coupled to a square wave pulse generator. Treatment commenced 8min after i.v. bleomycin infusion and the tumor was manually palpated after which electrodes
were sequentially applied to cover the tumor volume. Right panel: At 1-year follow-up, hyperpigmentation in the treated area is just visible.

Figure 2. MRI before, during and after the treatment period. (A) (1 and 2): January 2016; baseline before the first treatment with electrochemotherapy, the tumor
is measuring 7.1� 2.2 cm. (B) (1 and 2): March 2016; after the first treatment with electrochemotherapy, the tumor is measuring 6.0� 2.2 cm. (C) (1 and 2): January
2017; 1-year follow-up after the second treatment with electrochemotherapy. The tumor is measuring 2.9� 1.7 cm.
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tramadol. The patient was informed that electrochemother-
apy was considered experimental treatment in her particular
case and consented to treatment. Furthermore, the patient
gave written consent to the publication of this case report,
including photographs. Before electrochemotherapy, the area
of the tumor was measured by a physical examination to be
6.5� 4.0� 2.5 cm. The MRI revealed a tumor measuring
7.1� 2.2 cm. In February 2016, she received her first treat-
ment with electrochemotherapy under general anesthesia
with 26,000 international units (IU) of bleomycin (15,000 IU/m2)
and 64 pulse sequences of each eight pulses were adminis-
tered using a square wave pulse generator (Cliniporator, IGEA,
Carpi, Italy), and linear array electrodes. The treatment was
performed according to the ESOPE protocol [16]. Due to the
size of the tumor, the bottom of the tumor was not reached
at the first treatment session. Figure 1 shows the application
of the electric pulses, which started 8min after infusion of
bleomycin.

Two weeks after treatment, she was reviewed and com-
plained about pain, inflammation and hyperpigmentation of
the treated skin area. Six weeks after the first treatment with
electrochemotherapy, the MRI revealed slight tumor shrink-
age to 6.0� 2.2 cm. Physical examination revealed tumor
shrinkage to 5.0� 2.5 cm and the patient symptoms had
improved with a remarkable reduction in pain. In May 2016,
4 months after the first treatment with electrochemotherapy,
the patient experienced a new increase in pain and the
tumor had on physical examination increased in size to
6.0� 4.0� 3.0 cm. The patient was therefore offered a second
treatment with electrochemotherapy which the patient

consented to and received in June 2016. An MRI performed
in July at follow-up showed impressive regression of the
tumor size with shrinkage of the tumor to 5.2� 2.1 cm and a
new MRI in September 2016 showed further regression to
4.0� 1.8 cm. At 1 year follow-up in March 2017, the patient
was doing well with a performance status of 0. She had dis-
continued gabapentin and tramadol and yet had a marked
decrease in pain score to NRS of 2. The MRI from January
2017 showed further regression to 2.9� 1.7 cm.

In total, there was tumor reduction with the use of elec-
trochemotherapy from 7.1� 2.2 cm to 2.9� 1.7 cm and a
reduction in NRS score from 7 to 2. See Figure 2 for MRI and
Figure 3 for NRS score.

As the patient is now experiencing a good quality of life,
is no longer on pain medication, and there has been no sign
of progression after treatment, it has been decided to follow-
up the patient without further planned treatment.

Discussion

Electrochemotherapy has proven to be a safe and efficacious
therapy for the local control of a wide range of solid tumors.
Furthermore, a few studies have also shown very promising
results using electrochemotherapy with bleomycin in soft tis-
sue sarcomas [17–19].

In aggressive fibromatosis wide surgical excision is fre-
quently the first line of treatment, though a multidisciplinary
approach is often used that includes surgery, chemotherapy
and radiation therapy in consideration of the tendency of the
disease to recur [7,20,21].

Spontaneous regression is well described in patients with
aggressive fibromatosis [6], and indeed is also a possibility
here. However, given the history of the patient, and the
time-wise correlation between treatment and regression it is
considered likely that in this case the response was related
to the given treatment with electrochemotherapy.

We were able to locate only one case report from a veter-
inary case of electrochemotherapy in a dog with aponeurotic
fibromatosis. The dog was treated with four courses of elec-
trochemotherapy using the drugs cisplatin and bleomycin.
There was complete remission and the dog was still disease-
free after 18 months [22].

To our knowledge, electrochemotherapy has never been
tested on aggressive fibromatosis in humans before. Our
case describes an easily accessible and effective treatment
with only minor side effects including pain, inflammation and
hyperpigmentation of the treated skin area. Possible reasons
for this lack of sufficient response after the first treatment of
electrochemotherapy could be the large size of the tumor
and the fact that it was not possible to reach the bottom of
the tumor with the needle electrode. Although highly specu-
lative, an immune response taking place after the second
treatment cannot be ruled out [23,24].

Conclusion

In conclusion, new treatment options are in demand for
aggressive fibromatosis and this case report points to

Figure 3. Pain score using the NRS scale, and use of pain medication. Using the
numeric rating scale (NRS), from 0 (no pain) to 10 (worst imaginable pain), the
patient was asked to describe pain before, during and after electrochemother-
apy. Initially, the patient was taking pain medication (gabapentin, tramadol),
and continued to do so until her pain score was down to 2, after which this
was discontinued (period of pain medication shown on graph). In conclusion,
the NRS pain score went from 7 with gabapentin and tramadol to 2 without
pain medication after electrochemotherapy.
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electrochemotherapy as a possibility for tumors in proximity
to the skin. Electrochemotherapy can be performed over one

or a few treatments, and many cancer centers are now able

to offer this treatment modality. Based on this observation,

investigation as a phase II study is warranted.
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