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Abstract: Aggressive fibromatosis (AF) is a rare benign tumor, which occurs in the deep
part of bone and muscle fibrous tissue. Clinical and pathological features can be challenging
for definitive diagnosis. Here, we report a rare case of a large AF in the axilla. Interestingly,
18 F-fluorodeoxyglucose-positron emission tomography/computed tomography showed signifi-
cant increase in standard uptake value. Surgical resection yielded a spindle cell tumor likely of
fibromatosis origin which was positive for B-catenin expression.

Keywords: aggressive fibromatosis, desmoid-type fibromatosis, axilla, 18 F-fluorodeoxyglucose,
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Introduction

Fibromatosis is a benign tumor caused by the proliferation of differentiated fibroblasts,
and aggressive fibromatosis (AF) is a subtype of fibromatosis, also known as desmoid
tumor or desmoid-type fibromatosis (DF), which is a monoclonal fibroblastic prolifera-
tive disease.! The disease occurs frequently in the abdomen and extremities but very
rarely in the axillae. While metastatic spread is typically not seen, the disease often
presents as a local infiltrating mass with significant compressive features. Despite
lack of negative impact on survival, recurrence rates can be high. We encountered
a rare case of large AF in axilla where immunohistochemical studies showed strong
[-catenin expression. Interestingly, 18 F-fluorodeoxyglucose (FDG)-positron emis-
sion tomography/computed tomography (PET/CT) imaging showed significant uptake
similar to that observed in malignant tumors.

Case report

A 54-year-old female patient with no smoking or alcohol consumption history pre-
sented with a left axillary mass. She had undergone bilateral accessory breast resection
20 years earlier. This left axillary mass was first noted in 2012 but the patient declined
treatment until December 2016. By then, the tumor had reached 10x8 cm? limiting
left upper arm motor function (Figure 1). There was no pain or sensory complaints
related to this large tumor.

Ultrasound examination revealed two regular hypoechoic masses (5x3 mm?) in
the left breast. Color doppler signal demonstrated absent blood flow. In addition, there
was an irregular and inhomogeneous low echogenic mass in the subcutaneous soft
tissue deep within the left axilla measuring 8 cm in longest diameter (Figure 2A) with
irregular borders and scant blood flow signal. Plain and contrast-enhanced magnetic
resonance imaging (MRI) examination of breast revealed that a nodular and oval
acoustic shadow with clear and smooth border in the upper inner quadrant of the left
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Figure | Preoperative axillary photo of patient.

Notes: Before surgery, the large mass on the left axillary was visibly prominent (A and B). Arrows indicate the lesion of interest.

breast. In contrast, the mass within the left axilla revealed
irregular borders and signal (Figure 2B). FDG-PET/CT
showed that the saccharometabolism of the left axillary mass
was inhomogeneous with increased standard uptake value
(SUV) max value of 3.80. The lesion could not be easily
separated from adjacent muscle including the musculi teres
minor, the subscapalaris, and the scapula itself (Figure 3).
A core needle biopsy demonstrated fibrous tissue with glassy
degeneration and focal vascular hyperplasia (Figure 4).
As these results precluded a definitive diagnosis, surgical
excision was recommended and performed.
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Figure 2 Imaging of ultrasound and MRI examination of breast.

At the time of surgery, the mass was extremely hard with
an incomplete capsule and could not be easily separated from
surrounding tissues (Figure 5). Indeed, adjacent structures
were deformed and displaced because of the tumor’s mass
effect which reached deep to the clavicle and invaded the
surrounding tissues including: pectoralis major, brachial
plexus, subscapalaris, latissimus dorsi, teres minor, and
scapula. Intraoperative pathology result suggested a spindle
cell tumor (Figure 6A) which was confirmed on perma-
nent paraffin sections with infiltration into striated muscle
(Figure 6B). Tumorous tissue was negative for Bel 2; and

Notes: (A) A low echo mass of 8x5 cm? can be seen in the left axilla by ultrasound examination. The boundary was unclear, and the shape was irregular. (B) The mass
in the left axilla manifested as unclear boundary and unequal signal by MRI. TIWI and T2WI| revealed mixed signal with uneven enhancement. Arrows indicate the lesion

of interest.
Abbreviation: MRI, magnetic resonance imaging.
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Figure 3 Imaging of 18 F-fluorodeoxyglucose (FDG) PET/CT.

Notes: The saccharometabolism of the left axillary mass was in homogeneously increased and the lesions were not clear with the boundary of musculi teres minor, subscapalaris
and the scapula on the left. Left side vertical images (transverse section of the chest): The images from top to bottom are CT plain scan, PET plain scan, and the synthesis of PET
and CT images. Upper right images (front projection of human body): The images from the second to the fourth are CT plain scan, PET plain scan,and the synthesis of PET and CT
images. Lower right images (side projection of human body):The images from the second to the fourth are CT plain scan, PET plain scan, and the synthesis of PET and CT images.

Figure 4 Image of core needle biopsy histologic diagnosis using hematoxylin and
eosin staining (scale bar =2,000 um; original x100).

Note: Glassy degeneration and focal vascular hyperplasia can be seen in the fibrous
tissue.

positive for B-catenin, smooth muscle actin, vimentin, and
CD34 (Figure 7). Based on these findings, the patient was
diagnosed with a left axillary AF.

After surgery, we asked for self- or family history of
fibromatosis which were denied. The patient recovered soon
without adjuvant medical or radiation therapy. After more
than 1 year of follow-up, the patient remains in good condi-
tion, without cutaneous or muscle AF recurrence.

Discussion

AF is a subtype of fibromatosis, which refers to fibrous tis-
sue tumors that occur in bones and muscles. AF is divided
into superficial and deep types wherein the latter is also
called desmoid tumors or DF representing a monoclonal cell
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Figure 5 Intraoperative photo of the mass.

Notes: (A) The complete appearance of the tumor. (B) Tumor section image. The mass was large (12x |1 cm?), and the section of the mass was presented as fibrous

tissue interleaving.

proliferative disease.! DF is composed of spindle cells and
collagen fibrils, which accounts for 0.03% of all tumors and
about 3% of all soft tissue tumors.? DF is most frequently
encountered in the abdomen, shoulders and limbs, and rarely
in the axillae.>* Spindle cell tumors can occur in epithelial
or mesenchymal tissues. There is no obvious effect on the
survival rate of patients. However, the location of the DF
can result in significant morbidities. These tumors often
invade and compress surrounding tissues’® with a high recur-
rence rate.?

Although there are some reports of AF, it is rare for
them to develop in the axilla and reach to the deep side of
the clavicle. The growth rate can be variable depending
on the abundance of blood supply. In our case, we believe
the rich axillary vasculature allowed the tumor to reach the
10.0x8.0x5.0 cm? resulting in invasion of pectoralis major,
latissimus dorsi, teres minor, scapula muscle, scapular nerve,
and brachial plexus.

Unfortunately, the rarity of these tumors precludes clear
diagnostic and treatment guidelines. At present, the first
choice of management includes MRI and core needle biopsy
examination. However, it is important to note that final diag-
nosis required permanent sections examination of surgically

excised tissue.® In particular, immunohistochemistry (IHC)
detection of B-catenin expression can be used as one feature
supportive of the diagnosis of AF.”? More recently, FDG
PET/CT has been widely applied for clinical staging. It should
be emphasized, however, that the increased SUV values can
be noted in both benign- and malignant-behaving tumors.!°
Some researchers defined malignancy based on the 2.5 times
of threshold of SUV max.!! In this regard, DF is similar to
breast fibroadenomas where 18 F-FDG PET/CT thresholds
cannot reliably distinguish benign from malignant diseases.'

Surgical treatment is the preferred approach to the man-
agement of patients with suspected AF. It has been reported
that radical surgery is the most important treatment to avoid
disease recurrence.” Negative resection margins can ensure
long-term remission. Nevertheless, the extent of surgical
resection currently remains controversial.'> In fact, more
recent reports have advocated active surveillance as a reason-
able management strategy. At the other end of the spectrum,
chemotherapy and radiation can be considered in some
unresectable or incompletely resected tumors.'*!* Additional
studies reported that the location of DF affected the patient’s
event-free survival (EFS) after the treatment.'* In particular,
disease involving the abdominal wall, abdominal cavity,

Figure 6 Image of paraffin pathology histologic diagnosis using hematoxylin and eosin staining (scale bar =2,000 um; original x100).
Notes: (A) An abundance of spindle cells is evident. (B) Tumor involvement in striated muscle is seen.
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A

Figure 7 Expression of B-catenin, SMA, vimentin, and CD34 by IHC staining (scale bar =2,000 um; original x100).
Notes: (A) B-Catenin positive expression can be detected by IHC staining. (B) SMA positive expression can be detected by IHC staining. (C) Vimentin positive expression
can be detected by IHC staining. (D) CD34 positive expression can be detected by IHC staining.

Abbreviations: IHC, immunohistochemistry; SMA, smooth muscle actin.

breast, digestive viscera, and lower limbs appear to behave
favorably. For these anatomical sites, the EFS was similar
between surgical treatment and active surveillance. By com-
parison, unfavorable locations show significantly improved
EFS for surgical treatment.'* However, in the case presented
here, the axillary location is considered to be one of the
“unfavorable sites” due to complex and critical neural and
vascular supplies. Moreover, the patient’s left upper arm
was functionally affected by the extra-large size of the tumor
providing more rationale for surgical intervention.

As indicated earlier, radiotherapy can also be an effective
form of treatment for AF, especially for DF in the limbs.!
Janssen et al found that with analysis of 1,295 cases, the
risk of local recurrence following surgical resection was
two times higher in the presence of positive margins. In such
cases, postoperative adjuvant radiotherapy seems to reduce
the risk of recurrence."® Although radiotherapy can lead to
growth arrest, it can also be associated with side effects such
as pain, limb edema, and skin toxicity.'®

In recent years chemotherapy and biologically targeted
therapies have also received attention.!” Park et al used com-
bination chemotherapy of methotrexate and vinblastine for
unresectable AF.!"® The results showed that half of patients
presenting with pain experienced tumor size reduction. The
most common adverse reaction was the anticipated liver
enzyme elevation in nearly 80% of patients. Low-dose meth-
otrexate and vincristine combination therapy was effective

and well-tolerated.'® It has been reported that non-steroidal
anti-inflammatory drugs (NSAIDs), hormones and tyrosine
kinase inhibitors (TKIs) were all feasible options for long-
term control of AF. However, the mechanism underlying the
efficacy of TKI remains unclear.'® For NSAIDs, Pruksakorn
et al completed successful steroid injections in eight patients
with recurrent AF."

Conclusion

AF is a benign tumor with local infiltration and growth
potential. In particular, B-catenin can be used as tissue bio-
marker for diagnosis and prognostic value. FDG PET/CT can
also provide additional information to assist with surgical
planning. Radiotherapy may have some beneficial effect by
reducing the risk of recurrence in cases of incomplete resec-
tion. In contrast, the role of steroids, NSAIDs, and targeted
therapies remains to be determined.
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