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Abstract
BACKGROUND
[bookmark: OLE_LINK34][bookmark: OLE_LINK35][bookmark: OLE_LINK28][bookmark: OLE_LINK29]Low grade fibromyxoid sarcoma (LGFMS) is a rare and benign mesenchymal tumor with indolent course, most commonly found in young or middle-aged men. The majority of the LGFMSs are located in the trunk and deep soft tissue of the lower extremities. They appear as well circumscribed, although not encapsulated, which often leads to incomplete surgical resection. Despite their seemingly benign appearance, these tumors have aggressive behavior with high metastatic and recurrence rates. Accurate histopathologic examination of the specimen and its immunohistochemical analysis are mandatory for a precise diagnosis. 

CASE SUMMARY
[bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK32][bookmark: OLE_LINK33]We report a case of a 38 year-old-man who presented with jaundice and upper abdominal discomfort. Multi-detector computed tomography and magnetic resonance imaging showed a large left liver tumor mass, extending to the hepatoduodenal ligament. Left hepatectomy was performed with resection and reconstruction of hepatic artery and preservation of middle hepatic vein. Histopathologic examination confirmed the tumor being a low-grade fibromyxoid sarcoma. Three and a half years after surgery, the patient died after being diagnosed with spine metastasis.

CONCLUSION
Due to poor response to all modalities of adjuvant treatment, we consider that the focus of treatment should be on surgery as the only option for curing the disease.
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Core Tip: Low grade fibromyxoid sarcoma (LGFMS) is very rare mesenchymal tumors with indolent course but aggressive biological behavior. There are no effective diagnostic procedures to achieve an accurate preoperative diagnosis. Symptoms are usually caused by compression on adjacent organs and structures. This report describes the case of a large left liver LGFMS in male patient, extending to the hepatoduodenal ligament, which was detected with abdominal ultrasound and confirmed by multi-detector computed tomography and magnetic resonance imaging. Left hepatectomy was performed and the tumor was completely removed at laparotomy.


INTRODUCTION
[bookmark: OLE_LINK46][bookmark: OLE_LINK47]Low grade fibromyxoid sarcoma (LGFMS) is a rare, deceptively benign, mesenchymal tumor. It was first described by Evans in 1987[1]. All the reports of this tumor come from Asia and the western countries[2]. LGFMS accounts for less than 1% of all malignancies and typically develop in young or middle-aged men, with most common localization (in 50%) on the trunk and the lower extremities[3]. Other, frequently involved sites include the axilla, chest wall, inguinal region, and buttocks[4]. Intraabdominal LGFMSs are very rare, such as those in the retroperitoneum, small bowel mesentery, large bowel, falciform ligament and pancreas[2,5-8]. Three cases of pelvic LGFMS have been described previously[9]. In spite of their seemingly benign appearance, LGFMSs show aggressive behavior with high rates of tumor recurrence following surgery and high metastatic potential. These tumors are detected with standard imaging modalities such as ultrasound, multi-detector computed tomography (MDCT) and magnetic resonance imaging (MRI). However, laboratory and imaging findings are nonspecific, and definitive diagnosis is obtained only after histopathologic and immunohistochemical (IHC) examination. In this report, we present a case of a large left liver LGFMS in a male patient, which was visualized by ultrasound, MDCT and MRI and completely surgically removed at laparotomy.

CASE PRESENTATION
Chief complaints
A 38-year-old man complained of upper abdominal pain and discomfort.

History of present illness
[bookmark: OLE_LINK64][bookmark: OLE_LINK65]A 38-years-old man was admitted with jaundice, upper abdominal pain and discomfort.

History of past illness
The patient suffered from depression but was healthy otherwise, without medical problems.

Personal and family history
The patient suffered from depression but was healthy otherwise, without medical problems.

Physical examination
Physical examination revealed a firm mass under the right costal margin.

Laboratory examinations
On admission, serum bilirubin levels were elevated (180 U/L). Tumor markers, carcinoembryonic antigen and alpha fetoprotein were within normal range, while CA19-9 was moderately elevated (83 U/L). 

Imaging examinations
Abdominal ultrasound showed a large tumor mass (10 cm × 7.6 cm), with irregular calcification, in the projection of the left liver lobe, extending to the liver hilum, with infiltration of the common hepatic duct and bile duct confluence.
MDCT revealed, well circumscribed and encapsulated tumor mass (10 cm × 9 cm × 7 cm), in the epigastric region. The tumor was predominantly located in the left liver lobe. In its caudal aspect tumor mass extended to the hepatoduodenal ligament with infiltration of the left bile duct and bile duct confluence, common bile duct, left branch of the portal vein, and hepatic artery, from the bifurcation of gastroduodenal artery to the level of right second branching. The tumor was in close contact with the pancreas and the stomach, but without any evidence of infiltration. Hepatic artery was infiltrated in the length of 6cm, from the level of its origin from gastroduodenal artery (Figure 1). MRI with magnetic resonance cholangiopancreatography finding was in concordance with MDCT. 
An upper endoscopy showed extramural compression on the lesser curve of the stomach, without infiltration of gastric mucosa. Endoscopic ultrasound guided fine needle aspiration was performed and histopatological findings were highly suggestive of a low grade mesenchymal tumor.

FINAL DIAGNOSIS
Tumor was graded as T3, with no lymph node metastasis (N0, 0/12). There was venular (V1) but no perineural involvement (PN0). Residual status was classified as R0. Histological examination of the tumor demonstrated a nodular biphasic growth pattern. Fibrous and myxoid areas with moderate to low cellularity were present. There were bland-appearing spindle cells, with no or slight nuclear pleomorphism, and rare mitotic figures. Intense hypocellular fibrotic areas, with thick collagen bundles, were also described. Fibromyxoid matrix was present focally, arranged in giant pseudo-rosettes (Figure 4). 
[bookmark: OLE_LINK36][bookmark: OLE_LINK37]IHC showed that the tumor cells were diffusely and strongly positive for vimentin and MUC4 with CD99 and epithelial membrane antigen diffuse but slightly expressed (Figure 5). Cytokeratin, smooth muscle actin, S-100 protein and neuron specific enolase were negative. Proliferative index counted by Ki67 was 8% in hot spots. According to morphology, IHC and in concordance with preoperative imaging and intraoperative finding, the tumor was classified to be low grade fibromyxoid sarcoma of the liver.

TREATMENT
Subsequently, laparotomy was performed. At laparotomy, preoperative, imaging-techniques findings were confirmed (Figure 2). Left hepatectomy was performed with resection of hepatic artery and preservation of middle hepatic vein.
Hepatic artery was reconstructed with reverse saphenous vein graft interposition (Figure 3). After liver resection and reconstruction of the hepatic artery, hepatico-jejunostomy (end-to-side) with isolated jejunal Roux-en-Y loop, on the right hepatic bile duct, was created. Postoperative color-Doppler ultrasound of the vein graft showed regular blood flow. Patient’s postoperative recovery was prolonged due to the presence of an asymptomatic bile collection at the surgical site, which was eventually treated with percutaneous drainage. His liver function tests eventually normalized and he was discharged from the hospital three weeks after the surgery. 

OUTCOME AND FOLLOW-UP
Regular follow-up was done every three months during the first two years after surgery, and bi-annually afterwards. This included full blood biochemical analysis and ultrasound/MDCT imaging. Two years following the surgery, there was no local recurrence or intraabdominal metastasis (Figure 6A). 
Unfortunately, two and a half years after surgery patient suffered pathological vertebral fracture and was subsequently diagnosed with lumbar vertebral metastasis (Figure 6B). He was treated with lumbar spine stabilization. Spine lesion biopsy was performed and was consistent with metastatic disease (Figure 7). The mitotic rate in metastatic tumor was 20%-25% in "hot spots". After the spine stabilisation surgery patient did not show on regular check-ups, preventing him from receiving potential adjuvant treatment. One year after, the patient died from septic complications of metastatic spine disease and the complications from venous thromboembolism.

DISCUSSION
LGFMS typically presents in young or middle aged men as a painless deep soft tissue mass. These tumors are slow growing and are often large at the time of diagnosis. The most common locations of these tumors include the deep soft tissues of the lower extremities, especially the thigh, axilla/chest wall area, shoulder area, buttocks, and the inguinal area[10]. Intra-abdominal LGFMS are exceptionally rare with only several cases published thus far. Some of the rare locations of LGFMS reported to date include those of the retroperitoneum, small bowel mesentery, large bowel, falciform ligament and pancreas[2,5-8]. Abdominal localization of the tumor is characterized by its slow progression and long recurrence-free intervals. There have been few reports of the LGFMSs of the renal capsule, paravertebral region, and broad ligament[10]. Mediastinal LGFMS is extremely rare, with only one case reported in the English literature[11]. Histopathologic analysis of the biopsy specimen in our patient, confirmed the diagnosis of low grade fibromyxoid sarcoma of the liver.
Following the review of EMBASE and MEDLINE databases we have found our case to be only the second case of liver LGFMS. The first case was described by Jin et al[12]. Although it most commonly occurs in middle-aged patients, LGFMS could develop at extremes of age with the youngest patient reported in the literature being 3 years old and the oldest patient being 78 years old[10,13].
Due to their large diameter, these tumors, become symptomatic when they compress adjacent organs and/or structures. Majority of the LGFMS appear well circumscribed, but they lack the capsule, which often renders surgical excision incomplete. Dilated, friable veins, are often present on the tumor surface. Prolonged INR may be present in laboratory findings as the result of consumption coagulopathy by the tumor. In our patients, surgical excision was complete (R0).
LGFMSs show tendency to recur with rates of local recurrence, as high as 65%. Recurrence free interval range from several months to up to 50 years after initial surgery. Prolonged survival is possible, moreover probable, even in the presence of metastatic disease. Most common site of metastatic disease is lungs which is not surprising given sarcomas’ tendency to spread hematogenously. Interestingly, our patient was diagnosed with lumbar spine metastasis in the absence of local recurrence, two and half years after surgery. The patient died one year after spine surgery due to septic complications of metastatic spine disease and the complications from venous thromboembolism. 
The current standard treatment for patients with metastatic soft tissue sarcoma (excluding gastrointestinal stromal tumors, Ewing-like sarcomas, and other small blue round cell tumors) is systemic therapy with doxorubicin or ifosfamide, both resulting in poor survival rates[14]. Even the blandest LGMFS still carries a recurrent potential that cannot be predicted by either different grading schemes or other clinicopathologic parameters. However, disease-specific mortality rate is significantly related to tumor necrosis, large tumor volume, and decreased myxoid area. Tumors having necrosis or exceeding 5 cm are at significant risk of metastatic relapse[15]. Our patient did not have early distant metastases, since the spine metastasis was detected two and a half years after surgery. The main reason for distant spread in this case was large size of the tumor (over 10 cm), positive venular involvement (V1) and infiltration of the major blood vessels. Although, patient was presented to a multidisciplinary team (surgeon, pathologist, oncologist and radiologist) the decision was that no adjuvant therapy was needed, since there was no evidence of R1 resection or metastatic spread of the disease. In addition, in the present literature, there is no clear evidence of benefit of adjuvant therapy. 
As with many other tumors, an accurate diagnosis rests on detailed histopathological examination. Most common histopathologic features include swirling pattern of tumor cells which form variable vascular arcades within alternate, myxoid, and cellular collagenous areas. These are composed of oval to spindle-shaped tumor cells, which can be seen in 50% to 88.2% of cases[10,16] . Tumor cells show a few or no mitosis. While there is no significant necrosis inside the tumor, foci of hemorrhage are usually present. It is important to distinguish LGFMS from myxofibrosarcoma, as they have different clinical course, and the later more frequently metastasize. Other malignancies to be excluded are malignant peripheral nerve sheath tumor, spindle-cell liposarcoma, and malignant fibrohistiocytic tumor[2]. LGFMSs are often mistaken for benign tumors such as mixoid neurofibroma, desmoid fibromatosis, perineurinoma and nodular fasciitis. Proper histopathologic evaluation of the tumor and IHC is necessary for making an accurate diagnosis. IHC classically shows positive staining with vimentin, and, rarely, immunoreactivity could be seen for smooth muscle actin, desmin, cytokeratin and CD34. MUC4 was found to be a diagnostically useful biomarker for LGFMS and it can be used as an excellent screening tool[17]. Cytogenetic analyses have identified a recurrent balanced translocation t (7; 16) (q32-34; p11), later shown to result in a novel fusion genes, FUS/CREB3L2 and FUS-CREB3L1, which can be used as an excellent tool in differentiating LGFMS from other similar entities[18]. Li et al[19] published a study of 10 genetically confirmed cases in a Chinese population.

CONCLUSION
Due to its poor response to all modalities of adjuvant therapy, the focus of treatment should be on surgery as the only option for the cure. Achieving the tumor-free resection margins, gives patients the best chance for prolonged survival, and minimize the possibility of the tumor recurrence. As we demonstrated in this case, radical surgery with clear margins does not always preclude the occurrence of metastatic disease. Even in the absence of local tumor recurrence and relatively long disease free interval metastatic disease might occur in distant places necessitating another surgery with its associated complications.
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Figure Legends
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[bookmark: OLE_LINK54][bookmark: OLE_LINK55]Figure 1 Multi-detector computed tomography of the abdomen. 1: Tumor; 2: Infiltration of proper hepatic artery from the origin of the gastro-duodenal aretry up to the right second branching 3-complete infiltration of the left portal vein.
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[bookmark: OLE_LINK48][bookmark: OLE_LINK49]Figure 2 Intraoperative finding. T: Tumor; PV: Portal vein; CHA: Common hepatic artery; GDA: Gastroduodenal artery; CBD: Common bile duct.
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Figure 3 Reconstruction of the common hepatic artery with saphenous vein graft. CHA: Common hepatic artery.
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[bookmark: OLE_LINK52][bookmark: OLE_LINK53]Figure 4 Histopathology. A: Mix of heavily collagenizedhypocellular zones -giant rosettes and cell-rich part of tumor [hematoxylin eosin staining (HE), 40 ×]; B: Short fascicular and characteristic whorling growth patterns are often seen. There are arcades of curvilinear blood vessels accompanied by perivascular hyaline degeneration (HE, 100 ×).

[image: Fig 3 MUC 4 X100]
Figure 5 Immunohistochemistry. Tumor cells were diffusely and strongly positive for vimentin and MUC4, CD99 and epithelial membrane antigen were diffuse and slight expressed, and cytokeratin, smooth muscle actin, S-100 protein and neuron specific enolase were negative.
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Figure 6 Abdominal and pelvic computed tomography after left hepatectomy-axial images. A: There is no tumor reccurence on surgical margin (white star) and no focal lesions in right liver lobe; B: An ill-defined lytic lesion (white star) of the L5 vertebral body is seen without periosteal reaction, representing solitary osseous metastasis of liver sarcoma.
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[bookmark: OLE_LINK56][bookmark: OLE_LINK57][bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK61]Figure 7 Histopathology. Prominent vascularity in myxoid areas and perivascular hypercellularity seen in metastatic tumor corelate with changes in primary tumor.
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