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Background: Desmoid fibromatosis (DF) is a rare clonal proliferation of fibroblasts and myofibroblasts. It develops in the connective tissues and does not metastasize but may infiltrate adjacent structures. Because of the rarity of these tumors and the unpredictable natural history of the disease, well-defined and precise guidelines of the optimal treatment for DF have not been formulated.

Case Presentation: Here, we present a giant abdominal DF that invaded the right spermatic cord and iliac vessels. The lesion was excised with external iliac artery dissection; however, the vein was sacrificed. The abdominal wall defect was then repaired with a polypropylene mesh. The lesional cells are positive for β-catenin.

Conclusions: In the past decades, there has been a change in the treatment of DF. The “wait and see” policy has been considered initially in most cases. Surgical intervention remains a valid option for symptomatic lesions. The optimal regimes of the tumor should not take the risk of making the patient more symptomatic than the lesion itself.
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INTRODUCTION

Desmoid fibromatosis (DF), also known as aggressive fibromatosis or deep fibromatosis, is a monoclonal fibroblastic and myofibroblastic proliferation, which arises from deep soft tissue and is characterized by infiltrative local progression but non-metastatic growth (1). The term “desmoid” is from the Greek word “desmos,” which means band or tendon, to illustrate the band- or tendon-like consistency of the tumor. DF is a relatively rare entity, making up just 0.03% of all neoplasms and 3% of all soft tissue tumors, with an annual incidence of 2–4 per million inhabitants in the European population and peak age of 30–40 years (2). It frequently occurs in the abdominal wall and the superficial muscular-aponeurotic tissue of extremities and is often divided into abdominal, intra-abdominal, and extra-abdominal types.

Approximately 15% of patients are related to familial adenomatous polyposis (FAP) (3). This disease is locally aggressive and has a high rate of recurrence, ranging from 18 to 56% (4, 5). The pathological diagnosis of DF is based on the uniform spindle-shaped cells with abundant collagen. About 75% of lesions are characteristic of positive nuclear β-catenin staining, but it is not disease-specific (6). Surgical excision is considered the standard treatment, but radiotherapy, medical therapy, or other systemic therapies are also employed. The influence of surgical margin, tumor size, and adjuvant treatment on the risk of local recurrence is disputed (7, 8).

The current study presents a case of a giant abdominal DF that invaded the right spermatic cord and iliac vessels. The clinical characteristics, surgical strategies, and prognosis are discussed, together with a literature review.



CASE PRESENTATION


Patient Information

A 24-year-old male presented to our institution with a complaint of distention in the lower right abdominal wall for 1 year. He had no dizziness, fatigue, palpitation, hyperpyrexia, weight loss, or edema. He denied abdominal surgery and trauma. Physical examination revealed a large, muscle infiltrating prominent lump in the right abdomen, with an irregular shape, without varicosities, hydrocele, or varicocele (Figure 1A). The lesion was borderless and rubbery with hard consistency and was situated beneath the deep fascia, and was suspicious for muscle invasion. There was no rebound tenderness or guarding. All laboratory tests were within normal limits. The levels of tumor markers were also normal.


[image: Figure 1]
FIGURE 1. A clinical presentation of a giant right abdominal mass before surgical treatment. (A) The giant mass of right abdomen was visibly prominent. (B) The preoperative contrast-enhanced CT showed a large, inhomogeneous mass in the right abdominal wall that invaded right testis, spermatic cord, and right abdominal wall muscles, and demonstrated mild enhancement.




Imaging Findings

The preoperative contrast-enhanced computed tomography (CT) was performed; it showed a large, inhomogeneous mass in the right abdominal wall that appeared to be continuous with the right testis, spermatic cord, and right abdominal wall muscles and demonstrated mild enhancement (Figure 1B). The lesion showed a spindle configuration with irregular margin, contacting with the abdominal muscular fascia forming the fascial tail sign. Bone involvement was present, located adjacent to the pubis and iliac crest. The nearby organs and tissues were compressed and pushed away.



Therapeutic Interventions

Upon completion of the preoperative workup, the patient was taken to the operating room. The lumpectomy was performed under general anesthesia. The patient underwent en bloc resection of the underlying musculature (right obliquus externus abdominis, obliquus internus abdominis, transverses abdominis, and rectus abdominis), right testis, and spermatic cord. It originated in the right aspect of the muscular fascia of the abdominal muscle. Indeed, adjacent structures were deformed and displaced because of the tumor's mass effect. The lesion was hard with an incomplete capsule and could not be separated from surrounding tissues easily. The tumor was excised with external iliac artery dissection; however, the vein was sacrificed because of tumor invasion. The abdominal wall defect (Figure 2A) was then repaired with a polypropylene mesh (Progrip™; Medtronic, Minneapolis, MN, USA) (Figure 2B). The right partial laparectomy site was then closed in a standard manner. The operating time was 6 h. The intraoperative estimated blood loss was 300 ml.


[image: Figure 2]
FIGURE 2. Images of the surgery. (A) Right abdominal wall defect created by the lumpectomy of the underlying musculature (right obliquus externus abdominis, obliquus internus abdominis, transverses abdominis, and rectus abdominis). (B) The defect was then repaired with a flat sheet of polypropylene mesh.




Histopathological Findings

This excised lesion was 30 cm × 24 cm × 15 cm in size, containing a grossly circumscribed firm texture (Figure 3A). On the cut surface, it was pale and had the appearance of fish meat (Figure 3B). The histological findings revealed a proliferation of spindle cells surrounded by abundant fibrillar collagen and occasional mitotic (Figure 4A). The lesion invasion of the underlying tissue involved resected muscles, soft tissue, and pubis. Immunohistochemical analyses were positive for vimentin (Figure 4B), smooth muscle actin (SMA) (Figure 4C), and β-catenin (Figure 4D), whereas CD34 was negative (Figure 4E). <8% of cells were Ki-67 positive (Figure 4F).
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FIGURE 3. Surgical specimen of the right abdominal mass. (A) The surgical specimen of en bloc resection of the abdominal mass. (B) Cross-sectional view of the surgical specimen. The mass was large (30 cm × 24 cm × 15 cm in size), and the section was presented as fibrous tissue interleaving.
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FIGURE 4. Representative photomicrographs in pathologic diagnosis. (A) The typical desmoid fibromatosis (DF) illustrating fascicles of spindle cells evenly arranged within a uniform collagenous stroma (H&E, X200). (B) Immunohistochemistry staining of vimentin showed a diffuse cytoplasmic staining pattern (X200). (C) Smooth muscle actin (SMA) positive expression is detected by immunohistochemistry staining (X200). (D) Immunoreactivity for β-catenin is seen in tumor cells (X200). (E) Staining patterns for CD34 (X200). (F) The tumor cells showed very low Ki-67 labeling index (X200).




Follow-Up and Outcomes

Postoperative recovery was uneventful, and the patient was discharged on the 9th postoperative day. The patient remains in good health and shows no symptoms or imaging modality of recurrence at 20 months postoperative (Figure 5A). Physical examination revealed the swelling of the right lower extremity (Figure 5B).


[image: Figure 5]
FIGURE 5. Clinical images at postoperative 20th month. (A) The postoperative contrast-enhanced CT showed no findings of recurrence. (B) Physical examination showed the swelling of right lower extremity.





DISCUSSION

Desmoid fibromatosis is a rare clonal proliferation of fibroblasts and myofibroblasts. This entity was classified as an intermediate (local aggressive) tumor by the WHO in the report on soft tissue tumor pathology and genetics in 2002 and divided into superficial and deep types (abdominal, extra-abdominal, and mesenteric) (9). It is a locally infiltrative collagen-forming tumor with potential for recurrence but not metastatic spread.

Desmoid fibromatosis develops in the connective tissues and does not metastasize but may infiltrate adjacent structures, extend along fascial planes, attach to and erode bones, and compress and engulf vessels, nerves, and other hollow organs (10). Although there are some reports of DF, it is rare for them to invade the spermatic cord. We did not encounter such entities in clinical practice. DF tends to occur in younger adults in the age of 20 and 30 years. The female:male ratio is 2:1. The lesion can commonly occur in women after pregnancy (11). The most common presentation of DF is a painless plaque or very firm lump with local pressure symptoms. The severe clinical problems could be caused by these lesions when the vital vessels, nerves, or abdominal organs are obstructed. Other complications include extremity ischemia, bowel fistulization, perforation, and bleeding.

The etiology of DF remains poorly understood. DF occurs rarely in the general population (2–4 per million people per year), but frequently in people with familial adenomatous polyposis (FAP) or Gardner's syndrome (12). FAP is a familial cancer predisposition condition which, if left untreated, results in colorectal carcinoma. About 2% of all DF arises in patients with FAP. These tumors are the result of mutations or changes in the CTNNB1 gene and adenomatous polyposis coli (APC) gene (13, 14). CTNNB1 gene mutations are associated with nearly 80% sporadic DF. APC gene mutations cause tumor in patients with FAP and 15% sporadic tumors. Antecedent trauma, surgical intervention, or repeated irritation may increase the risk of developing DF. The endocrine abnormality may also play a role in its development (15). In this present case, the patient and his parents have no history of FAP or Gardner's syndrome.

The standard imaging modalities for diagnosing DF are currently ultrasonography, magnetic resonance imaging (MRI), and CT (16–18). The ultrasound can be used with the palpable lesions of extremities, abdominal, chest wall, and breast. The sonographic appearance of DF is variable hyperechogenic areas within the tumor and well to poorly defined margins. The signal intensity of these lesions on MRI is variable. The typical appearance is similar to that of muscle on T1-weighted images and intermediate on T2-weighted images, which reflects the variable proportion and distribution of collagen and the cellularity of the tumor (19). The CT scan can also adequately evaluate the DF. On CT scans, this entity generally showed lower density with homogeneous attenuation and mild enhancement compared with muscle (20).

Desmoid fibromatosis is free of the capsule and sometimes circumscribed but more frequently invades surrounding tissues. The mass is composed of myofibroblasts, which have oval, pale staining, or vesicular nuclei, a variable proportion of cytoplasm, and ill-defined cell membranes. The lesion does not have a high mitotic rate, cellular atypia, vascular invasion, or necrosis (21). The lesion cells are positive for β-catenin and vimentin immunoreactivity and express SMA (22). This is very useful in the diagnosis of DF. The desmin is usually negative or occasionally focal positive staining. S-100, CD34, and CD117 are rarely expressed (23), which are useful in the differential diagnosis of leiomyoma, leiomyosarcoma, gastrointestinal stromal tumors, and other probable mesenchymal tumors (24).

Due to the rarity of these tumors and the unpredictable natural history of the disease, well-defined and precise guidelines of the optimal treatment for DF have not been formulated. Some lesions progressed quickly, but others ceased to grow and remained stable or even regressed without intervention. There is increasing literature supporting active surveillance as a primary strategy for asymptomatic patients with lesions in non-life-threatening locations (12, 25, 26). The initial progression is followed by regression in about half of patients (1). In the other half of patients, continuous progression or worsening mandates active interventions, which are utilized based on the tumor location, complication, and patient general status. Therefore, for patients with mild symptoms or mild progression, the “wait and see” policy of a duration of 12–24 months may be appropriate.

The surgical intervention is the preferred approach to remove the tumor, especially for patients with severe symptoms, serious complications, rapid progression, and important organ involvement (27). The complete excision is recommended to ensure negative margins (28). However, it is controversial whether the positive surgical margin affects recurrence. A multidisciplinary center retrospective study analyzed and demonstrated that an infiltrated margin had no significant effect on the prognosis of patients (7). In contrast, another study reported that an invasion of major vessels and nerves and surgical margin was risk factor for postoperative recurrence (29). Although positive margins are associated with a higher recurrence rate, it does not affect the overall survival. Therefore, the goal of surgical techniques is wide excision with the preservation of form and function and ensuring the survival benefit (30). The risk of local recurrence depends on many different factors, such as sex, age, location, size, multifocality, and genetic alterations (7). The abdominal lesions are associated with a better prognosis, followed by intra-abdominal. The extra-abdominal lesions have a higher potential of progression (31). For large abdominal defects, a surgical reconstruction may be repaired by direct sutures or by using synthetic meshes or myocutaneous flaps. In the present case, the peritoneal defect was replaced with a polypropylene mesh.

For the postoperative recurring lesions, those not susceptible to complete surgical intervention, or contraindication for systemic therapy, local irradiation is recommended (32). However, intra-abdominal tumors are not candidates for radiotherapy because of the side effects. Systemic therapy may be a valuable option in treating patients with DF who are unable to receive surgery, with positive surgical margins after surgery, or with postoperative recurrence (32). Systemic therapy comprises anti-estrogenic drugs (toremifene and tamoxifen), non-steroidal anti-inflammatory agents (celecoxib, meloxicam, sulindac, and indomethacin), cytotoxic chemotherapy (doxorubicin, methotrexate, and vinblastine), and target therapy (sorafenib, sunitinib, and imatinib). The anti-estrogenic drugs may be applied alone or in combination with non-steroidal anti-inflammatory drugs (NSAIDs) as an initial medical treatment for the low costs, rare adverse effects, and limited toxicity (33, 34). As the response rate is low and the relationship between regression is unclear, the anti-tumor effect of these medical reagents may have been overemphasized in reality (32). A low-dose cytotoxic regimen with methotrexate and vinblastine/vinorelbine has a favorable side effect profile and no late adverse effects or risks, which is employed in children and patients with few symptoms (35, 36). The conventional-dose chemotherapy using anthracycline-based regimens is used if a more rapid response is desired (37). Tyrosine kinase inhibitors, such as sorafenib, sunitinib, and imatinib have been evaluated in the management of DF. Imatinib showed a limited response in three phase 2 trials (38). In a phase-3 randomized placebo-controlled trial, the therapy with sorafenib appeared to be effective in slowing the progression in patients with DF (39). The response rate was more than 30%, with almost all patients having responded and without progression. The sorafenib is an important reagent in the armamentarium to treat DF and was selected for patients with recurrent, progressive lesions.

Desmoid fibromatosis is a rare clonal proliferation of fibroblasts and myofibroblasts. It occurs more frequently in the abdominal wall and extremities but seldom arises from the genitourinary system. To the best of our knowledge, this is the first report of a giant DF of abdominal wall with spermatic cord, and iliac vessel invasion received surgical intervention. In our case, we performed complete surgical resection. The surgical margin is negative. As the role of adjuvant therapy (such as, chemotherapy, hormonal therapy, and tyrosine kinase inhibitors) requires elucidation, we did not conduct additional therapeutic interventions except for routine follow-up. The imaging examination was utilized every 6 months for 3 years. Although there has been no recurrence for 3 years and 6 months in this case, long follow-up remains necessary.



CONCLUSION

In conclusion, DF is a rare, locally aggressive proliferative mesenchymal tumor with a high incidence of recurrence. In the past decades, there has been a change in the treatment of DF. The “wait and see” policy has been considered initially in most cases. Surgical intervention remains a valid option for symptomatic lesions. The optimal regimes of the tumor should not take the risk of making the patient more symptomatic than the lesion itself. The present case report and literature review may be helpful to improve our knowledge of the disease and in the diagnosis and treatment of DF.
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