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Fibromatosis is a rare neoplasm characterized by fibroblastic and myofibroblastic proliferation. Fibromatosis that occurred in the accessory breast has never been reported in the literature worldwide. We present a case of extra-abdominal fibromatosis of the accessory breast occurring in a 36-year-old Chinese female patient. The tumor was hard with unclear boundaries and adhered to surrounding tissues (6 × 4 × 3 cm). Despite that malignancy was initially suspected based on clinical, ultrasound, and magnetic resonance imaging (MRI) results, histopathology and immunohistochemistry showed an unexpected outcome. At the 2-year postoperative follow-up, there was no recurrence; the prognosis was explained to the patient. This case emphasizes the importance of clinical suspicion and histopathological evaluation and the need to raise awareness to promote early diagnosis and appropriate management of fibromatosis. We also present a literature review of varied presentations and treatment options for extra-abdominal fibromatosis.
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Highlights

	Fibromatosis of the accessory breast has never been reported in the literature.

	Ultrasound examination and MRI raised suspicion of malignancy.

	The patient has been followed up with no new complaints in the last 2 years.






1 Introduction

Desmoid-type fibromatosis (DF) is also known as aggressive fibromatosis or desmoid tumor (1). The World Health Organization defines DF as a clonal fibroblast proliferation that occurs in the fascia, tendon membrane, or deep soft tissue, characterized by invasive growth and a tendency toward local recurrence, but without the ability to metastasize (2). It often infiltrates and grows in adjacent muscles or adipose tissue, and sometimes, the tumor can also invade nearby important structures and solid organs. If not completely removed during surgery, it is highly prone to recurrence. Therefore, we considered DF a low-grade malignant tumor (3). DF accounts for 3.5% of all fibrotic tumors and 0.03% of all tumors (4). DF can be divided into abdominal fibromatosis, extra-abdominal fibromatosis, and intra-abdominal and mesenteric fibromatosis based on the location of occurrence. Extra-abdominal fibromatosis (EAF) is an extraordinarily rare disease, with a peak incidence in the age range of 30–40 years, affecting two to four patients per 1 million in a population annually. It mainly occurs in the upper limbs (shoulders and arms), chest wall, back, thighs, head, and neck, with a few cases possibly related to silicone implants (5). EAF is multi-focal in approximately 10% of cases and may occur at the site of previous surgery or trauma (6). DF affects women at a disproportionately higher rate compared to men (7). In this report, we describe a case of an EAF of the accessory breast. Under ultrasound and MRI examination, it may be easily misdiagnosed because of its tendency toward malignant tumor morphology. Therefore, we describe our ultrasound, MRI, and pathological observations and review the literature in order to improve our understanding of the disease, avoid misdiagnosis, and provide evidence for its clinical treatment and prognosis.




2 Case report

A 36-year-old woman was admitted to the Department of Breast Surgery, Tai’an City Central Hospital, Qingdao University (Tai’an, Shandong Province, China) because a mass in the right accessory breast was accidentally discovered 4 days earlier (Figures 1A, B). There was no redness or swelling around the mass, occasional stinging sensation, no nipple discharge or bleeding, and no nipple retraction or deviation. Clinical examination revealed a tough mass approximately 3 × 3 cm in size in the right accessory breast, with unclear boundaries, irregular shape, poor mobility, and no involvement of the skin. There was no obvious mass in either breast. The patient had a history of good physical health and had not suffered from any other illnesses. She underwent a cesarean section in 2010 and 2015. Her father passed away due to liver cancer, but her mother was healthy. The patient had no history of prior DF, no history of major trauma, and no significant family history.
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Figure 1 | Frontal view of the right axillary mass of preoperative view (A, B). Post-excision of mass (C).



Ultrasound examination showed a heterogeneous hypoechoic mass in the right axilla, with unclear boundaries and irregular morphology. Some sections showed a crab foot sign. Breast glandular tissue and adipose tissue were seen around the lump, and the boundary between the lump and the main breast was still clear. Lymph node echoes were seen around the mass, with clear boundaries and regular morphology. The corticomedullary boundary of the lymph nodes was clear, and the lymph node hilum was centered. The ultrasound finding raised suspicion of malignancy in the accessory breast and characterized it according to the Breast Imaging Reporting and Data System (BI-RADS) as BI-RADS 4b (Figure 2).
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Figure 2 | Tumor characteristics on UT. In transverse section, the boundary was unclear, the shape was irregular, and lateral acoustic shadows could be seen around the periphery (A). In longitudinal section, some edges were still smooth, and the posterior echo was enhanced (B). The internal echo of the mass was heterogeneous, with patchy strong echoes visible (arrows in panel C). The edge of the lump was angled and showed serrated changes (arrows in panel D). Partial section showed crab foot sign (arrows in panel E). Lymph node echoes could be seen around, with clear boundaries and regular morphology. The boundary between the cortex and medulla was clear, and the lymph node hilum was centered (arrows in panel F). UT, ultrasound.



MRI displayed a patchy abnormal signal focus in the right axillary area, diffusion-weighted imaging (DWI) detected no significant diffusion limitation, apparent diffusion coefficient (ADC) showed no significant decrease, and small lymph nodes could be seen at the edge of the mass (Figure 3). The enhanced scan of the mass showed moderate enhancement (Figure 4). The time–signal intensity curve (TIC) showed a type II, plateau type (Figure 5). MRI raised suspicion of malignancy in the accessory breast and characterized it as BI-RADS 4b.
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Figure 3 | MRI displayed patchy abnormal signal foci in the right axillary area, showing low T1 and high T2 signals (arrows in panels A, B), without significant diffusion limitation on DWI (C). ADC showed no significant decrease (D). The coronal and sagittal views showed clear boundaries between the mass and the right breast (yellow arrows in panels E, F), and small lymph nodes with a diameter of approximately 1 cm could be seen at the edge of the mass (red arrow in panel F). DWI, diffusion-weighted imaging; ADC, apparent diffusion coefficient.




[image: ]

Figure 4 | The enhanced scan of the mass shows moderate enhancement.
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Figure 5 | Selected a time resolution of 120 seconds, calculated the early enhancement rate at 2 minutes after injection, and selected the curve change trend after the third minute as the basis for contour judgment. Dynamic enhancement led to an increase in signal intensity of early lesions, with an increase or decrease of less than 10% in signal intensity in the middle and later stages. Dynamic Contrast-Enhanced (DCE)-TIC curve showed a type II, plateau type. TIC, time–signal intensity curve.



Following the clinical assessment by the Department of Breast Surgery, surgical treatment was planned immediately. The operation was performed under general anesthesia in the horizontal supine position. An approximately 6 × 4 × 3 cm mass was found in the accessory breast of the right axilla, which was hard with unclear boundaries and adhered to surrounding tissues (Figure 1C). The tumor was completely removed and sent for rapid pathology. Under a low-magnification microscope, it was found that spindle-shaped cells were arranged in bundles and bands in a staggered pattern. Fibroblasts or myofibroblasts were arranged in bundles or bands, with scattered small blood vessels visible. Tumor cells were spindle-shaped, with slightly alkaline cytoplasm, oval-shaped nuclei, pale nuclear chromatin, and small nucleoli. Mitosis was rare—1/10 HPF (Figure 6). Immunohistochemically, the tumor cells were positive for β-catenin and smooth muscle actin. CD34, p63, and Cytokeratin (CK) had no immune reactivity (Figure 7).
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Figure 6 | H&E staining of the samples. The tumor was located within the accessory breast tissue of the axilla, with unclear boundaries. Tissue sections showed star-shaped features and invasive growth patterns (A, B). The tumor infiltrated and grew within striated muscle tissue (C). Under a low-magnification microscope, spindle-shaped cells were arranged in bundles and bands in a staggered pattern (D). Fibroblasts or myofibroblasts were arranged in bundles or bands, with scattered small blood vessels visible (×100 magnification) (E). Tumor cells were spindle-shaped, with slightly alkaline cytoplasm, oval-shaped nuclei, pale nuclear chromatin, and small nucleoli (×200 magnification) (F). Mitosis was rare—1/10 HPF.
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Figure 7 | Tumors were composed of gently shaped fibroblasts, and myofibroblasts were arranged in bundles (A). Immunohistochemically, the tumor cells were positive for β-catenin (B, C) and smooth muscle actin (D). CD34 (E), p63 (F), and CK (G) had no immune reactivity. Ki67 immunostaining showed a cell positivity index of approximately 5% (H), interpreted as desmoid fibromatosis.



Based on these findings, the tumor was finally diagnosed as EAF, the immediate post-op period was uneventful, and the patient has been on regular follow-up with no new complaints about her symptoms in the last 2 years.




3 Discussion

We report an extremely rare case of fibromatosis occurring in the accessory breast. The patient had no history of breast surgery or trauma. She came to our hospital for a visit due to the accidental discovery of a mass in the axilla. We summarize the ultrasound (UT) and MRI findings and the histopathological manifestations of this unusual tumor.

DF often presents as painless isolated masses with hard texture, poor mobility, and unclear boundaries, and it may adhere to deep muscles. Therefore, symptoms such as pressure on adjacent tissues, joint stiffness, or gastrointestinal discomfort may also emerge as a result of tumor growth (8). Lesions in the head and neck are more invasive than other extra-abdominal lesions, leading to severe bone damage and skull base erosion, which are especially more common in children (9–11). EAF can affect the limbs and may lead to functional loss due to extensive resection, local recurrence, and radiation therapy (12). The growth rate of the lesion varies depending on the richness of the blood supply. In our case, we believe that the rich vascular system in the axilla enabled the tumor to grow to a size of 6 × 4 × 3 cm. Unfortunately, due to the rarity of this type of tumor, there are currently no clear diagnostic and treatment guidelines. Currently, the preferred examination methods include MRI and core needle biopsy. However, it should be noted that the final diagnosis requires a routine section examination of the surgically resected tissue. Other studies have reported that the location of DF affects the event-free survival (EFS) of patients after treatment (13, 14). In particular, lesions involving the abdominal wall, abdominal cavity, breast, digestive organs, and lower extremities seem to have a better prognosis. For these anatomical sites, the event-free survival after surgical treatment and active monitoring is similar. In contrast, for lesions in unfavorable locations, surgical treatment can significantly improve the EFS. However, due to the complex and important distribution of nerves and blood vessels in the axilla, this location is considered one of the “unfavorable locations” in our case.

More than 90% of cases of DF are sporadic, and trauma, gene mutations, genetic factors (Gardner’s syndrome), and endocrine disorders may be related to DF (15). Studies have suggested that somatic β-catenin-activating mutations and Wnt/β-catenin signaling pathway activation are thought to drive DF development (16, 17). Although the Wnt/β-catenin pathway is directly implicated in the pathogenesis of DF, the crosstalk with the Notch signaling pathway is critical, as druggable targets, like γ-secretase inhibitors (GSIs), are targeting the substrates in the Notch signaling pathway (18).

Imaging findings closely resemble those of invasive tumors. A typical B-ultrasound image shows low-echo nodules with irregular morphology and uneven edges, mostly presenting as non-parallel, angular spicules, and posterior echo attenuation (19). The above ultrasonic features are similar to those of cancer, which improves the imaging grading (BI-RADS) (20–22). Meanwhile, much literature reports that DF exhibits varying degrees of uniform enhancement in CT and MRI scans. In addition, they typically exhibit characteristics similar to malignant tumors in terms of signal intensity, tumor marginalization, and tendency to envelop adjacent organs (23). This is also the reason why the examination results of UT and MRI in the present study are more biased toward malignant tumors. However, MRI is considered a radiological tool for diagnosing, evaluating, and monitoring EAF. It can accurately determine the size, infiltration, and relationship with adjacent neurovascular structures of tumors. It is the best method for predicting the resectability of DF. Therefore, all patients should undergo baseline MRI examination before making any management decisions, except when there is the smallest potential disease of DF. The sensitivity of MRI in detecting disease progression, regression, or recurrence also makes it a preferred method during follow-up (24).

Pathological manifestations of DF are more uniformly moderate spindle fibroblasts or myofibroblasts arranged in a bundle, showing abundant collagen fibers with variable glass changes. The cells have no or mild atypia, nuclear spindle, and no necrosis. Lesions infiltrate fat or striated muscle tissue partially. Lymphocytic infiltration is often seen around the lesion, occasionally with lymphoid follicle formation. In the present study, lymphocyte infiltration was seen around the lesions, consistent with the literature (25–28). There is too little material obtained from fine-needle puncture to make a clear diagnosis, but it is worth noting that the appearance of myofibroblast proliferation or obvious collagenization in the stroma during fine-needle puncture can serve as diagnostic clues. Pathologists are reminded not to miss or misdiagnose it as glandular disease and should communicate with clinical physicians, radiologists, and patients to discuss further treatment methods. According to data, misdiagnosed cases in the initial examination of DF are approximately 30%–40% (29, 30). Furthermore, the misdiagnosis rate of fibromatosis is 10% to 28%. The initial examinations of UT and MRI in this study diagnosed this case as a malignant tumor. The results of immunohistochemistry showed that β-catenin, SMA, and desmin were positive, while CK, Estrogen Receptor (ER), Progesterone Receptor (PR), CK5/6, p63, CD34, and S-100 were all negative. β-Catenin nuclear positivity is an important biomarker for diagnosing invasive fibromatosis, but its specificity is not 100%. There is a report that the positivity rate of β-catenin is 78.9% (31), while some studies have found that the nuclear positivity rate of β-catenin is only 50%, and it is mostly individual or scattered in the nucleus (32).

Traditionally, surgical resection was the primary treatment adopted for DF. However, this tumor is recognized as highly unpredictable with high rates of local recurrenceand recurrence rates of up to 77% (33, 34), especially high within 3 years after the initial operation, which is mostly related to incomplete tumor resection orother high-risk factors for recurrence including young age and large tumor (35). A study found that the recurrence time of initial tumors ranged from 8 to 23 months with a median of 17.3 months, while the recurrence time of recurrent tumors ranged from 3 to 26 months, with a median of 14.8 months (36). Additionally, studies have shown that the average interval from primary to recurrence is 28 months (12). According to the European Guidelines, the “watchful waiting” strategy is the preferred therapy for asymptomatic DF (8). In addition, chemotherapy, non-steroidal anti-inflammatory drugs, endocrine therapy, and radiotherapy are also used in patients with tumor progression or inoperable tumors during follow-up (5). In the present study, although there was no relapse during the 2-year follow-up, regular follow-up examinations are still necessary.

Table 1 summarizes the representative literature on breast fibromatosis in recent years.


Table 1 | Summary of representative literature on breast fibromatosis (2017 –2025).






4 Conclusions

DF is a rare type of tumor, especially when it occurs in the accessory breast. It is usually invasive, is prone to recurrence after surgery, and has the potential risk of distant metastasis. Due to similar clinical and imaging manifestations, it may be misdiagnosed as a malignant tumor. Therefore, comprehensive clinical, imaging, and histological examinations are essential for making a diagnosis. There is still controversy regarding the optimal management of DF. A variety of treatment regimens have been reported, and wide surgical resection is the preferred method. Radiotherapy may be beneficial to postoperative patients by reducing the local recurrence rate. Up to now, due to the low incidence of this disease and limited data, there is still no standardized clinical treatment strategy. Moreover, because of its relatively high recurrence risk, further research is needed to more thoroughly determine the treatment plan and the recurrence risk. Our case can contribute to improving the understanding of this disease.
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