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1 | INTRODUCTION

Multifocal extra-abdominal desmoid fibromatosis is a rare
entity. Both sporadic and hereditary entities have been de-
scribed. We report on two cases where multifocal disease
developed after surgical resection due to lymphedema and
irritation from a prosthesis. Chronic inflammation and repet-
itive trauma may be a risk factor for developing multifocal
disease.

Extra-abdominal desmoid fibromatosis, also known as
desmoid tumor or fibromatosis, is a benign and locally ag-
gressive fibroblastic tumor with an unpredictable natural his-
tory." It is a rare clinical entity with approximately 900 new
cases diagnosed each year in the United States, or 3-4 cases
per million people. It usually presents between the ages of 15
and 60 years, is more common in young adulthood, and has a
twofold to threefold female predominance.” The majority of
extra-abdominal cases are sporadic and can occur anywhere
in the body, with the most common sites being the shoul-
der, chest wall, back, and thigh.l Intra-abdominal desmoid
tumors tend to be associated with a diagnosis of Familial ade-
nomatous polyposis (FAP), whereas abdominal wall desmoid
tumors are often associated with scar tissue. In approximately
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10% of cases, the disease is multifocal.> Most patients will
present with a painless enlarging mass, but the clinical pre-
sentation can vary depending on the size and location of the
tumor.

Desmoid fibromatosis has been broadly categorized into
two groups, with approximately 90% being sporadic and
the remaining 10% being hereditary.4 The most common
mutation in sporadic cases involves an activating mutation
in CTNNBI, the gene encoding -catenin. The APC tumor
suppressor gene has been implicated in hereditary cases as a
result of Gardner syndrome, which is a form of FAP, as well
as the remainder of sporadic cases. In both groups, abnormal
regulation of the WNT signaling pathway results in accumu-
lation of B-catenin in affected cells and is thought to play a
role in driving development of desmoid fibromatosis.’

Multiple risk factors for development of desmoid fibro-
matosis have been suggested including FAP, prior surgery
or scars, trauma, and increased estrogen levels. Antecedent
trauma has been noted in up to 30% of patients with desmoid
tumors, most commonly from surgical intervention in pa-
tients with FAP.>” However, a similar relationship in sporadi-
cally occurring desmoid tumors has been noted. In one series,
28% of sporadic desmoid tumors had a history of antecedent
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trauma.® Although incompletely understood, there is evi-
dence that dysregulation of wound healing is involved in the
pathogenesis of desmoid tumors.” We report on two cases of
solitary, sporadic fibromatosis that developed multifocal dis-
ease after surgery and suggest that chronic inflammation and
repetitive trauma may be considered a risk factor for develop-
ing multifocal disease.

2 | CASE REPORTS

The first patient is a 21-year-old woman who presented to
a local Emergency Department with complaints of right leg
and right lower quadrant abdominal pain. The patient had a
history of two prior C-sections, with the most recent being
6 months prior to presentation. Clinical exam revealed a
mass in the region of the right hemipelvis. CT imaging
identified a large tumor in the right hemipelvis with re-
gional mass effect on the bladder and uterus, and involve-
ment of the right external iliac and common femoral veins.
A thrombus of the right common femoral vein was identi-
fied on ultrasound.

She was subsequently referred to Surgical Oncology
for further evaluation and management of the pelvic mass.
There was no history of FAP or colorectal cancer. A colo-
noscopy was performed with no evidence of colon cancer
or polyps. Laboratory workup was noncontributory. An ul-
trasound-guided biopsy of the mass was performed and was
consistent with desmoid tumor. An MRI of the abdomen and
pelvis was obtained and revealed a large, heterogeneously en-
hancing tumor occupying the right side of the pelvis without
visible invasion of the pelvic organs (Figure 1).

Resection of the tumor and reconstruction of the ab-
dominal wall was performed by a multidisciplinary team

FIGURE 1

enhanced MRI of the pelvis in a 21-y-old woman with desmoid

Representative axial image of a gadolinium-

fibromatosis of the right hemipelvis. The tumor displaced the bladder
and uterus and involved the superior pubic ramus, lymphatics, and
common femoral and external iliac veins

including Surgical Oncology, General Surgery, Orthopaedic
Oncology, and Urology. The tumor had eroded into the right
pubic rami and pubic symphysis, which were partially ex-
cised along with the main tumor. The lymphatics were in-
volved and resected along with the tumor. The right femoral
vein and external iliac vein were thrombosed and were li-
gated, further contributing to the subsequent lymphedema in
the right leg. Final pathology was consistent with desmoid
tumor with positive margins and measured 17 X 13 X 10 cm
in size.

Postoperatively, the patient developed significant lymph-
edema of her right leg (Figure 2). She underwent treatment
for lymphedema including compression stockings, massage,
lymphedema pumps, and physical therapy. A repeat MRI of
the abdomen and pelvis as well as of bilateral lower extrem-
ities was obtained 10 months postoperatively and demon-
strated two soft tissue lesions in the right groin which were
suspicious for recurrence of extra-abdominal desmoid tumor.
There was no involvement of the lower extremities on MRI.
After a discussion with the patient and due to concern for
high risk of wound complications and the expected morbidity
of further surgery, consideration was given to more conserva-
tive treatment options. Treatment with sulindac was started,
and serial advanced imaging showed no significant progres-
sion of disease in the pelvis.

Five years after resection of her original tumor, the pa-
tient complained of a new masses in the right ankle and right
upper calf region. MRI's demonstrated a new 7 cm mass
at the right ankle and 10 cm mass at the right upper calf
(Figure 3). There was no evidence of other distant metasta-
sis on PET-CT. Separate biopsies of the right calf and ankle
masses were performed, and pathology was consistent with
desmoid fibromatosis. Treatment options were discussed
with the patient including surgical resection, chemotherapy,
and radiation. The patient elected to proceed with nonsurgi-
cal treatment and underwent radiation therapy and continued
treatment with sulindac. She did not tolerate radiation well
and did not complete therapy. Nine years after resection of

FIGURE 2 Clinical photograph of a 21-y-old woman who
developed significant lymphedema after surgery resection of desmoid
fibromatosis from her right hemipelvis
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her initial abdominal tumor, the patient's multifocal disease
is stable.

The second patient is a 20-year-old man who presented
to our Emergency Department with a history of fibroma-
tosis at the right foot and ankle status post four previous
resections at an outside institution, each time with more
aggressive recurrence. He was referred to Orthopaedic
Oncology where his clinical exam revealed a fungating
wound with tumor exposed over the lateral aspect of his
foot. An MRI of the lower extremity demonstrated a large
mass at the lateral aspect of the ankle and foot measur-
ing 11 X 11 X 6 cm (Figure 4A). Laboratory findings
were noncontributory. History was negative for FAP or

FIGURE 3 Representative coronal images of a gadolinium-
enhanced MRI of the lower leg and ankle in a 21-y-old woman who
developed multifocal fibromatosis. Separate tumors are noted within
the calf and ankle region

colorectal cancer and a colonoscopy demonstrated no ab-
normalities. A biopsy performed in the office was consis-
tent with recurrent fibromatosis. Resection of the tumor
was performed with negative margins. The final pathology
was consist with fibromatosis.

Sixteen months after the resection, the patient developed
a recurrence over the posterior ankle and a repeat resection
was performed, again with negative margins. The patient
had difficulty with wound healing and developed another
recurrence of the tumor. Three years after his initial resec-
tion at our facility, the patient elected to undergo a below the
knee amputation for a nonhealing wound at the right ankle
with concurrent recurrence of the fibromatosis. The ampu-
tation healed well and he went on to wearing a prosthesis
and returned to work. The following year he began to develop
multiple episodes of folliculitis under the prosthesis due to
sweating while working. This resulted in intermittent skin
breakdown and was treated with rest, antibiotics, and local
wound care.

Thirty-two months after amputation, he developed a mass
at the posterior stump that was painful while wearing his
prosthesis. MRI of the lower extremity was obtained showing
a 6 cm mass at the popliteal fossa area as well as a sepa-
rate mass within the distal posterior calf musculature (Figure
4B). This was consistent with PET-CT findings, which
demonstrated no other areas of disease and a repeat colonos-
copy was normal. Biopsies of the two separate tumors were
performed confirming multifocal fibromatosis. Treatment
options were discussed including surgical resection and con-
servative treatments. The patient subsequently underwent
systemic treatment with vinblastine and methotrexate. The
patient was intermittently compliant with treatment. The dis-
ease resolved while on treatment but would recur when he
stopped his chemotherapy.

FIGURE 4 Representative gadolinium-enhanced MRI images of a 20-y-old man who developed multifocal fibromatosis. A, An axial view

of the foot demonstrating the patient's initial tumor that involved the lateral foot and ankle region and had resulted in a fungating wound. B, After

amputation, and axial view of the leg at the distal stump and a sagittal view of the popliteal fossa demonstrates multifocal disease
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3 | DISCUSSION

Desmoid fibromatosis is rare with an incidence of 3-4 per
million." The majority of these are intra-abdominal and arise
from the abdominal viscera, with extra-abdominal tumors oc-
curring in 43% of cases.'™!! Multifocal desmoid fibromatosis
is even less common. In one series of 234 cases of extra-
abdominal desmoid tumors, only 11% had more than one site
involved.'

While it is difficult to prove the relationship between
trauma and development of this disease, the incidence of
trauma preceding the development of desmoid fibromatosis
is greater than that reported for other soft tissue tumors.'*'?
Further, dysregulation of wound healing has been implicated
in the development of fibromatosis. This has been demon-
strated in mouse models where f-catenin was shown to be
an important part of normal cutaneous wound healing and
that stabilization of P-catenin alone is sufficient to cause
aggressive fibromatosis.” The WNT/p-catenin signaling
pathway has been implicated in a variety of inflammatory
conditions including neuroinflammatory syndromes, such as
Alzheimer's disease, autoimmune disease, cancer, and the in-
flammatory response to bacterial infection.'* While research
is limited due to the rare nature of this disease, it appears that
chronic inflammation and repetitive trauma may be consid-
ered a risk factor for developing multifocal disease.

The mainstay of treatment for desmoid tumor has tradi-
tionally been surgical resection as well as radiation.”> More
recently, nonsurgical management including hormone ther-
apy, cytotoxic chemotherapy, nonsteroidal anti-inflammatory
medications, and observation have proven to be effective.'®!®
In the cases described, surgical management was initially
chosen as this was the typical treatment of these tumors at the
time of presentation. In the case of the pelvic resection, sig-
nificant morbidity resulted in the form of severe lymphedema
of the right leg. The patient with the ankle tumor developed
multiple recurrences with wound breakdown that finally re-
sulted in amputation. Subsequently, both patients underwent
nonsurgical management with stabilization and intermittent
resolution of their multifocal disease, respectively.

4 | CONCLUSION
We believe that this is the first report of the development
of multifocal, distant disease after the surgical resection of
desmoid fibromatosis. The morbidity of further surgical
management and the possibility of development of both re-
currence and development of new tumors, even with amputa-
tion, are concerning in both these patients. As the treatment
of desmoid fibromatosis has evolved, so has the understand-
ing that surgical resection can result in significant morbidity
and decreased function compared with other treatments.'” In

the cases described, the surgical morbidity subsequently re-
sulted in the development of multifocal disease. These find-
ings suggest that chronic inflammation, and repetitive trauma
are a risk factor for the development of multifocal disease in
patients with solitary, sporadic desmoid fibromatosis.
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