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Abstract
BACKGROUND
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]Ligamentoid fibromatosis is a rare borderline tumor that occurs in the muscles, fascia, and aponeurosis. It is a kind of soft tissue tumor of fibrous origin, also known as invasive fibromatosis, desmoid fibroma, neurofibromatosis, etc. The tumor is between benign and malignant tumors and rarely has distant metastasis. Its characteristics are mainly local invasion, destruction and growth and easy recurrence. The World Health Organization defines it as a fibroblast cloning value-added lesion originating from deep soft tissue, which causes local invasion and growth leading to tissue reconstruction, extrusion and destruction of important structures and organs. The incidence rate accounts for 0.03% of all tumors and less than 3% of all soft tissue tumors. Definite diagnosis mainly depends on postoperative pathology. Surgical resection is still the main way to treat the disease, and a variety of nonsurgical treatment methods are auxiliary. Combined treatment can effectively reduce the risk of postoperative recurrence.

CASE SUMMARY
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]The patient is a 57-year-old female. One week ago, she accidentally found a mass in the left upper abdomen while lying flat. There was no abdominal pain and abdominal distention, no fever, no black stool and blood in the stool and no nausea and vomiting. She had a 10-year history of glaucoma on the left side, underwent hysterectomy for uterine fibroids 5 years ago, had no hypertension, heart disease, diabetes, hepatitis or tuberculosis, had no history of smoking and had been drinking for 20 years.

CONCLUSION
[bookmark: OLE_LINK24][bookmark: OLE_LINK25]Accurate preoperative diagnosis is difficult, surgical resection is the main treatment,\ and a variety of nonsurgical treatment methods are auxiliary. Combined treatment can effectively reduce the risk of postoperative recurrence. The prognosis is still good, and the risk of recurrence of secondary surgery is greatly increased.
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[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK19]Core Tip: This study was designed to summarize and review ligamentoid fibromatosis. This disease is relatively rare with fewer tumors originating in the mesentery. Therefore, we summarized it to gain more clinical experience.

INTRODUCTION
[bookmark: OLE_LINK26][bookmark: OLE_LINK27]Ligamentoid fibromatosis is a rare, locally infiltrative, mesenchymal neoplasm that is associated with high rates of local recurrence but lacks the potential to metastasize[1,2]. The peak age of onset is 30 to 40 years old and is more common in women[3]. It may involve nearly every body part, including the extremities, head and neck, trunk and abdominal cavity[4]. The disease is rarely occurs in the mesentery. Surgical treatment is the preferred treatment for the disease. Radiation and hormone therapy have a certain effect but are not ideal[5]. This paper reports a case of mesenteric ligamentoid fibromatosis that was misdiagnosed as a stromal tumor before operation. This study was approved by the ethics committee of Peking University Shougang Hospital, and all the subjects gave the written consent.

CASE PRESENTATION
Chief complaints
[bookmark: OLE_LINK28][bookmark: OLE_LINK29]A left upper abdominal mass was found for 7 d.

History of present illness
[bookmark: OLE_LINK30][bookmark: OLE_LINK31]The patient inadvertently found left upper abdominal mass 7 d ago. No abdominal pain, no abdominal distension and diarrhea, no intestinal obstruction and no blood in the stool.

History of past illness
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]The patient had a history of left glaucoma for 10 years, and she had hysterectomy for uterine fibroids 5 years ago.

Physical examination
[bookmark: OLE_LINK34][bookmark: OLE_LINK35]At the time of admission, the abdomen was flat. No abdominal varicose veins, no pigmentation and scar, no intestinal type and peristaltic wave were observed, the abdomen was soft, a mass of about 10 cm in size could be touched in the left upper abdomen, the quality was hard, the surface was smooth, there was no tenderness, the mobility was fair and the boundary was clear.

Laboratory examinations
[bookmark: OLE_LINK36][bookmark: OLE_LINK37]Pathology results: mesenteric see within a size of about 12 cm × 10 cm × 9 cm tumor, more open cut showed gray ash between cut red, real property, weaving, central gelatin, immunohistochemical display CD117 (-), (-) DOG-1, CD34+ (blood vessels), SMA (+), S-100 (-), SOX-10 (-), Ki-67 (+ 2%), CK (-), desmin (+), β-catenin (+) and small mesenteric fibromatosis (ligament disease) (Figure 1).

Imaging examinations
[bookmark: OLE_LINK38][bookmark: OLE_LINK39]Enhanced abdominal computed tomography revealed a large circular soft tissue density shadow in the abdominal cavity of severe injury on the left side with uneven density and patchy slightly lower density shadow, which was about 106 mm × 88 mm × 110 mm. The boundary was clear, the enhanced scan was mildly to moderately enhanced and the small intestine vessels were compressed and displaced, which was considered as a possibility of left mesenchymal tumor in the middle and upper abdomen (Figure 2).

FINAL DIAGNOSIS
[bookmark: OLE_LINK40][bookmark: OLE_LINK41]The final diagnosis was a ligamentoid fibromatosis of the small mesenteric.

TREATMENT
[bookmark: OLE_LINK42][bookmark: OLE_LINK43]The patient underwent resection of a mesenteric mass. During the operation, a tumor sized 10 cm × 12 cm was seen in the mesentery at a distance of 50 cm from the flexion ligament with a complete capsule, smooth surface and no adhesion with surrounding tissues. The small intestine was closed and cut off 10 cm away from the distal and proximal ends of the tumor, and the mesenteric vessels were cut and ligated successively. The tumor was further separated by ultrasound scalpel 10 cm away from the tumor, and the tumor was completely removed with part of the small intestine (about 35 cm) (Figure 3). The superior mesenteric vessels were carefully sewn and ligated. 

OUTCOME AND FOLLOW-UP
[bookmark: OLE_LINK44][bookmark: OLE_LINK45]There were no complications, and the patient was discharged 9 d later.

DISCUSSION
[bookmark: OLE_LINK46][bookmark: OLE_LINK47]Ligamentoid fibromatosis usually occurs in the abdominal wall, epigastric wall, intraperitoneal cavity and mesentery. The incidence of intraperitoneal and mesenteric diseases is low, accounting for only 10%-20%. Mesenteric fibromatosis is a type of ligamentoid fibromatosis. It was first proposed by Stout[6] in 1954. Most of the lesions are located in the mesentery or retroperitoneum. The incidence of this disease is relatively low; only 2.0-4.0 per million population per year according to literature reports[7].
The cause of the disease is still controversial in the international community. It is widely believed that abdominal trauma, hormone imbalance and genetic factors can cause the disease. After comprehensive analysis, some scholars put forward three hypotheses of the etiology of the disease[8,9]: (1) injury factors, pregnancy, childbirth, abdominal wall muscle fiber injury bleeding and hematoma formation for the occurrence of tumor to provide conditions; (2) endocrine disorders, estrogen drugs; and (3) chromosomal abnormalities, namely Y chromosome loss and 8/20 chromosome trisomy. 
Korean scholars further discussed the genetic factors and the association between Gardner syndrome and this disease and believed that patients with Gardner syndrome have a high risk of this disease. About 1/3 of the patients with Gardner syndrome will have secondary intra-abdominal ligamentoid fibroma, and only 2% of the patients diagnosed with intra-abdominal ligamentoid fibroma can be found to have Gardner syndrome[10]. In addition, the connection between herpes virus and this disease has also been reported. It is usually divided into three types: (1) mesenteric fibromatosis with multiple colon polyposis, bone tumors, skin cysts, Gardner syndrome, is an autosomal dominant genetic disease, has poor prognosis, high (90%-100%) postoperative recurrence rate; (2) with trauma, surgical history, hormone use, radiotherapy and other factors as inducement, postoperative recurrence rate of 10%; and (3) the cause is unknown, known as spontaneous isolated mesenteric fibromatosis, relatively rare, postoperative recurrence rate of about 10%.
From biological behavior, fibromatosis from muscle, tendon, film and fascia are rich in collagen composition. The microstructure of the tumor by pathology is benign or low-grade malignant with invasive growth. It has obvious malignant biological behavior, namely the stubborn relapse many times, but very few distant metastases. Fibromatosis hard tumors range in size from a few centimeters to fully occupying the abdominal cavity. 
Most of the patients have insidious clinical symptoms without typical focal-specific symptoms. In the later stage of the disease, symptoms and signs such as pain, local discomfort, constipation, vomiting, abdominal mass, weight loss and a series of complications after internal organ compression can occur. Complications of involvement of internal organs have been reported, including small intestinal obstruction and hydronephrosis[11]. Rapidly growing tumors can also interfere with movement, compress nerves and can be found by triggering infection or invading surrounding tissues. In addition, because mesenteric fibromatosis is often secondary to Gardner syndrome and may be associated with familial adenomatous polyps and Crohn’s disease, some of the specific clinical symptoms of these diseases may also be present in affected patients.
Due to the lack of specific symptoms and signs, the diagnosis and differential diagnosis is difficult[5], and it is easy to be misdiagnosed as gastrointestinal stromal tumor, leiomyoma, leiomyosarcoma, neurofibroma, schwannoma, etc. Therefore, it is necessary to effectively make the correct diagnosis with the help of effective auxiliary examination, including abdominal ultrasound, abdominal computed tomography and abdominal magnetic resonance imaging. In the abdominal type, enhanced computed tomography is usually the first choice for the obvious nonuniform progressive enhancement during enhanced scan[12], while the abdominal wall and abdominal appearance are usually dominated by magnetic resonance imaging. Diagnostic gold standard is still the pathology examination. Microscopically, it has a large number of spindle cell hyperplasia, is rich in collagen stroma and has a large number of blood vessels. The lesion blood vessel is more muscular artery and fissure shaped with a few thin veins. The expansion of the lesion on the mesenteric, numerous myxoid matrix show a similar structure with fasciitis. Immunohistochemical characteristics were positive for -catenin (mainly nuclear) and vimentin[13-15].
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]At present, surgical resection is still the main method to treat mesenteric fibromatosis, and the negative cutting edge should ensure at least 2-3 cm[5]. However, the outcome of surgical resection alone is associated with a high risk of recurrence. Therefore, nonsurgical treatment also plays a role in the treatment of the disease[16]. The high recurrence rate after surgical resection may be related to the growth of the diffuse invasive tumors itself. In addition, due to the location of the tumors and the affected area, some tumors cannot be removed. In these cases, nonoperative therapy has become the first choice of treatment. It has been reported that combined therapy is effective for mesenteric fibromatosis[10]. Nonsurgical treatment has been shown to be effective in reducing the risk of recurrence. In the 2011 National Comprehensive Cancer Network guidelines for soft tissue tumors, hormone therapy (tamoxifen)[17], nonsteroidal anti-inflammatory drugs[18], low doses of interferon and systemic chemotherapy (imatinib[19] and adriamycin[20,21]) also play important roles in the treatment of mesenteric fibromatosis. In addition, postoperative local radiotherapy can also be used, but the effects and side effects of postoperative radiotherapy for mesenteric fibromatosis are still controversial in the world[16].
The recurrence rate of mesenteric fibromatosis is 25%-57%[22], and the recurrence time is more than 1 mo to 1 yr and sometimes more than 10 yrs. All these tumors are also called invasive fibromatosis. Multiple relapses may cause the lesion to involve the scope to be more extensive, but it appears cannot restrain the growth, the invasion vital organ and the crisis life. However, the overall prognosis of complete resection is good, and local recurrence should also be removed by surgery[23]. If the surgical resection is incomplete, the residual tumor can progress within a few years[24]. After the first operation, it is easy to cause adhesion in the abdominal cavity thus increasing the difficulty of the second operation. The recurrence rate and mortality after the second operation will also be greatly increased. Abdominal viscera are extensively involved and are also one of the long-term causes of death[25].

CONCLUSION
[bookmark: OLE_LINK48][bookmark: OLE_LINK49]We described the surgical treatment of a ligamentoid fibromatosis of the small mesenteric. Accurate preoperative diagnosis is difficult, surgical resection is the main treatment and a variety of nonsurgical treatment methods are auxiliary. Combined treatment can effectively reduce the risk of postoperative recurrence. The prognosis is still good, and the risk of recurrence of secondary surgery is greatly increased. At present, there are few reports about this disease, and the better diagnosis and treatment methods need to be further studied.
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Figure Legends
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[bookmark: OLE_LINK11]Figure 1 Hematoxylin and eosin staining and immunohistochemistry (× 40). A: Hematoxylin and eosin staining of tumor; B: Immunohistochemistry showed positive Ki-67; C: Immunohistochemistry showed positive β-catenin.
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Figure 2 Specimen of the tumor. A: A comprehensive view of the gross specimen of the tumor; B: Specimen view in section.
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Figure 3 Computed tomography. A: Abdominal computed tomography (CT) of the patient; B: Abdominal CT arterial phase; C: Abdominal CT venous phase; D: Abdominal CT delay.
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