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Abstract
BACKGROUND
Retroperitoneal liposarcoma (RLPS) is a rare malignant tumor of the connective tissue and usually grows to a large size, undetected. Diagnosis is currently based on collective findings from clinical examinations and computed tomography (CT) and magnetic resonance imaging, the latter of which show a fat density mass and possible surrounding organ involvement. Surgical resection is the main therapeutic strategy. The efficacy and safety of further therapeutic choices, such as chemotherapy and radiotherapy, are still controversial.

CASE SUMMARY
A 61-year-old man presented with complaint of a large left inguinal mass that had appeared suddenly, after a slight exertion. Ultrasonography revealed an omental inguinal hernia. During further clinical examination, an enormous palpable abdominal mass, continuing from the left inguinal location, was observed. CT revealed a giant RLPS, with remarkable mass effect and wide visceral dislocation. After multidisciplinary consultation, surgical intervention was performed. Subsequent neoadjuvant chemotherapy and radiotherapy were precluded by the mass’ large size and retroperitoneal localization, features typically associated with non-response to these types of treatment. Instead, the patient underwent conservative treatment via radical surgical excision. After 1 year, his clinical condition remained good, with no radiological signs of recurrence.

CONCLUSION
Conservative treatment via surgery resulted in a successful outcome for a large RLPS. 
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Core Tip: Giant retroperitoneal liposarcoma (RLPS) is a rare condition. The tumor arises from retroperitoneal fatty tissue in the space between the peritoneum and posterior abdominal wall. Owing to the absence of any functional impairment for a long time, RLPS can reach large dimensions before the onset of symptoms. We report the case of a man who received a misdiagnosis of inguinal hernia and was scheduled for intervention. After a careful clinic approach and further radiological examinations, the tumor was removed by radical surgery without any damage to surrounding organs. At the 1-year follow-up no recurrence was present.

INTRODUCTION
Soft tissue sarcomas are rare mesenchymal tumors, with an annual incidence of 0.3-0.4 newly diagnosed cases per 100000[1,2]. Stemming from connective tissue cells[3], they represent a heterogeneous family of malignant tumors[2] (Table 1). Since they can arise from any mesenchymal cell line, forming fat, muscle, blood vessels, nerves, and bone tissue[4], a wide variety are currently recognized[5]. Moreover, among the more than 70 different histological subtypes known, most show distinctive clinical behaviors and responses to therapy. The World Health Organization (WHO) classification[3] of these tumors is based upon the specific involved cellular line (with a wide range of different histotypes for each stem cell category), the particular status of cellular differentiation (G), and the tumor’s dimensions[6], which underlie the different biological behaviors cited above[7]. According to the histological features, these tumors are clinically classified as low-grade (stage 1) or high-grade (stage 2 or 3)[8], with progressively worse prognoses. 
Although soft tissue sarcomas are ubiquitous among the sexes, they are more frequently diagnosed in adult males[9], with peak of incidence occurring in the 5th-6th decades of life. The most common histotypes are liposarcoma, leiomyosarcoma, leiomyoma, and dedifferentiated pleomorphic sarcoma[10], and the most frequent sites of onset are limbs, trunk, and retroperitoneum[6]. 
Currently, radical surgery is the cornerstone of the therapeutic strategy[11]. Although this method aims for tumor-free resection margins (R0 resection), the infiltrating nature of the tumor, with possible spreading into different surrounding organs, can make radical resection a daunting challenge for surgeons. Distant metastases are relatively common, occurring in 20%-25% of reported cases[8,12]. Local recurrence is not uncommon, even up to 10 years from the time of radical resection; indeed, the reported frequency of 35% contributes to the low cumulative 10-year survival (46%)[13]. Although, it is important to note here that recurrence and survival are dependent on the anatomical site of origin and the histopathological type of the soft tissue sarcoma[13].
The most common type of soft tissue sarcoma (liposarcoma) represents about 45% of all diagnosed cases[14-16] and in about 30% of those the tumor was determined to have arisen from the retroperitoneum, specifically from adipocytic cells, expanding in the space outside the parietal peritoneum of the posterior abdominal wall[17]. This particular site would allow for a relatively hidden growth of the tumor, in essence enlarging its mass to a greater extent before causing any symptoms[18]. Cellular differentiation[19,20] of the tumor (Table 2) is one of the most impactful prognostic factors, with a better differentiation being predictive of a better outcome usually. Considering this parameter, liposarcomas can be classified into the five subtypes of atypical lipomatous tumor, well-differentiated liposarcoma (WDLPS), dedifferentiated liposarcoma (DDLPS), myxoid liposarcoma (MLPS), pleomorphic liposarcoma (PLPS), and myxoid PLPS, representing progressively worse biological behavior in terms of local recurrence, invasiveness, and response to therapy[19].
The retroperitoneal liposarcoma (RLPS) is usually a WDLPS and typically occurs in adulthood[21] with a completely non-specific symptomatology[22,23]. Prognosis is variable, and 5-year survival rates range widely, from 40% to 90% according to the tumor dimension and histological type[24]. Local recurrence and distant metastases are the main tumor-related causes of death, affecting about 50% of cases by 5 years from diagnosis[25].
The so-called giant liposarcomas reach over 20 kg in weight[13]; the large size and invasive growth towards proximal organs can impact the symptomologic profile. These huge-dimension tumors are associated with significantly lower survival and higher incidences of local recurrence and distant metastasis. 
Contrast-enhanced computed tomography (CT) is the gold standard for diagnosis of RLPS[19]. In such, the tumor appears as an encapsulated heterogeneous mass, with alternating areas of density and septa. Magnetic resonance imaging (MRI) can offer a better definition of the tumor’s relationship with surrounding organs[2]. In clinical practice, an RLPS must be suspected when these imaging modalities detect a large-sized, low-density mass localized in the retroperitoneal space that has displaced surrounding structures and shows scarce contrast enhancement[19]. When imaging provides a strong confidence of the RLPS diagnosis[4], direct biopsy can be avoided, which protects the patient against possible tumoral seeding from such[18].
Radical surgery, extended to surrounding involved organs, is the only effective treatment[26] for RLPS, because the reported outcomes of chemotherapy as well as radiotherapy have been inconsistent and incomplete[27,28]; it appears, however, that better outcomes are achieved for soft tissue sarcomas of the limbs[29,30] as opposed to retroperitoneal ones. Regardless, prognosis depends on both the completeness of the surgical resection and the histological subtype itself, with the WDLPS form conferring a greater likelihood for longer survival and a lesser risk for recurrence[22]. However, the importance of margin status of the resected specimen is still under debate[31], given the high recurrence rate (> 40%)[32] observed in cases that received extended resections. Although demolitive surgery has been suggested repeatedly[33-35], less extensive resections are admitted[26,36], since prognosis of RLPS is more likely associated with tumor size and histological differentiation rather than the extent of the resection. 
Perioperative radio-chemotherapy[28] has been suggested in more complicated cases, with effective results reported for many. Radiotherapy alone has instead been proposed for local disease control; however, its role is still debated due to the risk of negative effects on renal function and ongoing lack of strong supporting data in the scientific literature[37]. Chemotherapy alone may be effective for cases afflicted with chemo-sensitive subtypes[18], such as MLPS, but the overall small number of treated patients reported in the literature and the generally wide histological variation of soft tissue sarcomas precludes a definitive recommendation. The combination of radio-chemotherapy can be useful in supposed unresectable lesions, and a more effective result may be achieved in cases of soft tissue sarcomas of the extremities and in cases of DDLPS types[26]. Adjuvant radiotherapy has been also proposed for cases of macroscopic or microscopic non-radical surgical resection, in which the invasion of vital structures, such as vena cava or aorta, contraindicates an extensive surgical demolition.
We report herein the case of a giant well-differentiated RLPS that had filled the left abdominal cavity and caused severe visceral dislocation and impaired renal function, penetrating the ipsilateral inguinal canal and scrotum. To the best of our knowledge, this case represents the largest RLPS ever described in the scientific literature. The giant RLPS was initially diagnosed as an inguinal hernia through an incomplete imaging work-up; after further diagnostic assessment, however, it was accurately diagnosed and successfully treated by radical surgery, with an organ-sparing approach. The current clinical case is particularly interesting, in our opinion, because it clearly shows the limited diagnostic power of ultrasonography for retroperitoneal giant sarcoma and the utility of CT scan in more meaningful investigations and decision-making for effective treatment modalities to address and resolve a rare but prognostically-negative disease.

CASE PRESENTATION
Chief complaints
A 61-year-old patient presented with scrotal swelling, abdominal pain, respiratory discomfort, and difficulty moving.

History of present illness
The patient reported that about 1 mo prior, a left inguino-scrotal mass had suddenly appeared after a slight exertion, and was accompanied by a moderate feeling of local tension pain. During a subsequent urological check, the patient had been diagnosed with a gross omental hernia, confirmed by ultrasonography. He had been placed on the waitlist for immediate intervention (a proposed surgical operation for the inguinal hernia). In response, the patient sought a second opinion.

History of past illness
Comorbidities included hypertension, diabetes mellitus, hyperlipidemia, and psoriasis. No previous surgical history was reported.

Personal and family history
Nothing relevant was revealed.

Physical examination
Physical examination detected an obvious huge irreducible inguino-scrotal distension covered by ulcerated skin. A palpable abdominal mass was also found. In both sites, a fixed hard texture mass was evident (Figure 1A). The enormous solid mass did not allow a thorough examination of the abdominal organs. Both pulmonary bases were lifted and poorly mobile. 

Laboratory examinations
All laboratory tests, including tumor markers, were normal.

Imaging examinations
A CT scan of the thorax and abdomen did not show any lesion suspected as metastasis, either in lung or the lymph node stations. On the other hand, the CT scan did reveal a giant retroperitoneal capsulated liposarcoma occupying the left hemi-abdomen and mesogastrium extensively. The tumor, displacing the left kidney anteromedially and digestive structures contralaterally, extended to the ipsilateral inguinal canal. Signal characteristics were consistent with an inhomogeneous fatty mass with internal septa, and there was no excretion of the contrast medium through the left ureter (Figure 1B). Since the imaging findings were strictly consistent with diagnosis of giant RLPS, biopsy was not performed.

MULTIDISCIPLINARY EXPERT CONSULTATION
The multidisciplinary team consisted of oncologic surgeons and radiologists. Considering the absence of any sign of systemic involvement, the large size of the tumor and the highly symptomatic disease profile, an upfront surgical approach was decided on. Preoperative chemotherapeutic treatment was determined to be unnecessary. Also, preoperative radiotherapy was not considered due to the risk of chronic kidney disease. Given the huge dimensions of the tumor, a laparoscopic approach was excluded.

FINAL DIAGNOSIS
Giant RLPS with visceral displacement and mechanical obstruction of the left ureter.

TREATMENT
A long median laparotomy was chosen in order to optimize the surgeon’s control over the intraperitoneal organs. An irregularly shaped lesion (70 cm at the largest diameter) was found in the left retroperitoneal space and observed to involve the abdomen, from the diaphragm to the left scrotum. The colon, left kidney and entire bowel were dislocated to the right.
After incision of the left Toldt’s fascia, the entire mass was completely removed (Figure 2) while preserving the integrity of its capsule. The spleen, left kidney and corresponding urinary tract, left spermatic vessels, aorta, left iliac vessels, spermatic cord and left testicle were accurately cleaved from the mass and spared. Bilateral preventive check of the ureters was absolutely mandatory, in order to avoid possible ureteral iatrogenic damage. As both ureters were clearly visible throughout the entire operation, ureteral stenting was not performed; preventive ureteral stenting is usually excluded, in such cases, in order to avoid the risk of complications related to the procedure itself. 
A cholecystectomy was also performed to address the concomitant symptomatic cholelithiasis.

OUTCOME AND FOLLOW-UP
The postoperative course was uneventful. Renal function normalized rapidly, and the patient was discharged on the 7th postoperative day. A further CT scan showed no residual disease and revealed regular function of the left kidney with normal excretion of iodate urine (Figure 3). Pathological examination demonstrated a WDLPS with sclerosing features according to the 5th edition WHO guidelines (Figure 4). Amplification of the Murine Double Minute clone 2 (MDM2) gene was determined by fluorescence in situ hybridization (commonly known as FISH)[20]. The definitive pathological stage was IIIB TNM (pT4, N0, M0–G1).
A strict follow-up with the aim of detecting any possible tumoral recurrence has been proposed, consisting of abdominal ultrasonography and annual contrast-enhanced CT and/or MRI. Because surgical radicality is the most consistent prognostic factor[38] and WDLPSs have a low recurrence rate[12], we are confident that the long-term prognosis for this patient will be good. Indeed, after the 1st year of follow-up, the patient has remained asymptomatic, with CT scan showing negativity for recurrence.

DISCUSSION
The location of RLPS often causes a late diagnosis, when the tumor has already reached a huge size. The case we present herein, to our knowledge representing the largest sized RLPS reported in the literature with a distinctive clinic history, began with a clinically diagnosed inguinal hernia, confirmed by ultrasonography. 
Usually, diagnosis of inguinal hernia is quite easy. Patients present with a reducible mass, without soreness, that corresponds to the external inguinal ring; if any complication (strangulation or hernia clogging) has manifested, pain and/or peritonitic symptomatology complete the clinical presentation. In our case, a correct anamnestic harvesting and a complete clinical evaluation could have immediately demonstrated the contemporary presence of both the inguinal and abdominal mass, and thus the diagnostic mistake could have been avoided. 
The ineffectiveness of the ultrasonographic examination was likely due both to the giant dimension of the tumor (more than 70 cm), which did not allow for a complete circumferential visualization, and the predominantly fatty composition, which appeared anechoic. Although the hernia was strongly symptomatic, the patient did not present with abdominal discomfort and/or any abdominal circumference enhancement until the later months; in fact, the tumor had been growing asymptomatically for a long time. The patient had experienced respiratory impairment and some difficulty in normal activities only in the last month before presentation to our clinic.
The latest guidelines[39] suggest that an imaging-guided preoperative diagnosis is mandatory because it can avoid a direct biopsy, thereby preventing hemorrhagic complications or tumoral seeding. The abdomino-pelvic CT scan, which allows for a complete view of the abdominal cavity, gave the correct diagnosis, as it showed the retroperitoneal tumor and its relationship with the surrounding organs. The radiological appearance of RLPS is characterized as an inhomogeneous mass with internal septa and with a complete surrounding capsule. The lack of contrast enhancement, as we observed in the presented case, is due to scarce tumoral vascularization. Imaging features can be used to predict cell differentiation grade[19,40]; for example, the non-enhancement during the arterial phase of CT generally indicates a well-differentiated form[12]. Postoperative histological study confirmed this for the presented case.
Our choice of a primary resection surgery was dictated by the CT images of a giant retroperitoneal encapsulated liposarcoma occupying the left retroperitoneal cavity and the corresponding inguinal canal and displacing the left kidney and intestinal loops. An adjuvant chemotherapy treatment[33] was immediately excluded in the multidisciplinary evaluation because of the dimension of the tumor together with the patient’s impaired clinical condition. According to current practice for clinical management of sarcomas, radiotherapy is mainly indicated as adjuvant therapy when tumor size exceeds 5 cm and an incomplete surgical resection has been performed[41]. In our case, apart from the completeness of the resection and the lack of any histological sign of other-organ invasion, radiotherapy was excluded because of the extensively wide tumoral site which would have necessitated a large irradiation field that would have affected the patient’s renal function. Also, the role of perioperative chemotherapy is still under debate; it has been proposed for high-risk patients (classified according to comorbidities, incomplete resection, organ spreading, and/or cellular dedifferentiation) and has shown some greater benefit in patients with limb and chest sarcomas compared to patients with retroperitoneal sarcomas, and in patients with metastatic disease[11]. Neoadjuvant chemotherapy with antracycline plus ipofosfamide may also represent a therapeutic option for high-risk patients with the aim of achieving preoperative disease downstaging; moreover, doxorubicin is indicated in palliative therapy for metastatic disease[41]. Based on the excellent results of imatinib for treatment of gastrointestinal stromal tumors, immunotherapy may represent a concrete therapeutic alternative for soft tissue sarcomas in the near future[42-44]. 
Despite the dimension and irregular edge-shape of the mass in our patient, complete removal was possible due to the complete capsulization that allowed for cleavage from the surrounding organs. The lack of any sign of macroscopic infiltration suggested a limited resection with consequent organ sparing. The histological examination confirmed a WDLPS with no sign of capsular invasion.
The MDM2 amplification observed in the resected specimen is an interesting diagnostic aspect of the liposarcoma in our patient. MDM2, a chromosomal 12q15-located oncogene, is the most important negative regulator of p53, the tumor suppressor gene whose mutation is frequently found in many human cancers[45-48]. MDM2 amplification[49] is frequently seen in soft tissue sarcomas, and it can specifically be a hallmark for WDLS, even if the lack of positivity for this marker by genetic testing does not necessarily exclude that diagnosis[50]. Currently, FISH detection of MDM2 amplification is considered adequately sensitive and specific for WDLS diagnosis[51]. In the presence of a p53 mutation, MDM2 promotes cancer growth by enhancing the cell cycle; in absence of a p53 mutation, the overexpression of MDM2 by the tumor cells induces p53 degradation and inactivity[52]. In our case, the MDM2 amplification served to confirm a diagnosis of liposarcoma, which can be difficult at times[3]. Nutlin, an anti-MDM2, is a promising drug for the targeted therapy of liposarcomas[53] and could be an interesting therapeutic choice in case of recurrence.
The advanced disease stage of our case was exclusively due to the tumor’s huge dimension (> 15 cm); otherwise, both the histological type and the differentiation configured a low-grade sarcoma[8], with a limited risk of recurrence[54]. Furthermore, both the absence of any surrounding organ invasion and the complete capsular lining make us confident in a less negative prognostic judgment. The decision for a strict follow-up program should allow us to detect any recurrences in the early stage.

CONCLUSION
This case is unique due to the dimensions of the Retroperitoneal Sarcoma. To the best of our knowledge, the size and unusual clinical presentation have not been described before. In such cases when an irreducible hernia suddenly appears, complete preoperative imaging is mandatory to reach a correct diagnosis. If the diagnosis of such is based only upon an ultrasonography examination, the patient would be indicated for surgery to simply address an inguinal hernia and not managed for a giant RLPS, which would continue growing unabated. Furthermore, as shown in our case, the CT scan features facilitate the prediction of the tumor’s cell differentiation status and consequently support a relatively better prognosis through a more timely diagnosis and accurate clinical management.
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Figure Legends
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Figure 1 Preoperative image and computed tomography scan. A: Preoperative image, the patient was initially diagnosed with a left inguinal hernia; B: Preoperative computed tomography scan. A giant retroperitoneal liposarcoma occupied the entire left abdominal cavity with extreme lateralization of the bowel and the left kidney. A grade III hydronephrosis was evident.
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Figure 2 Surgical specimen. A completely encapsulated liposarcoma was entirely removed without any surrounding organ damage.
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Figure 3 Postoperative computed tomography scan. The intra-abdominal organs resumed their physiological positions. A: Computed tomography (CT) scan at the level of the celiac trunk; B: CT scan at the level of the left renal vein.
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Figure 4 Pathologic picture of well-differentiated liposarcoma. A: Atypical stromal cells (black arrows; mandatory for diagnosis of well-differentiated liposarcoma) and collagen ropey bands (blue arrow; enhance diagnostic confidence) are present; B: Lipoblastic cell (green arrow).


Table 1 World Health Organization classification of soft tissue sarcomas
	No.
	World Health Organization classification

	1
	Adipocytic tumors

	2
	Fibroblastic/myofibroblastic tumors

	3
	Fibrohistiocytic tumors

	4
	Vascular tumors

	5
	Smooth muscle tumors

	6
	Skeletal muscle tumors

	7
	Gastrointestinal stromal tumors

	8
	Chondro-osseous tumors

	9
	Peripheral nerve sheath tumors

	10
	Tumors of uncertain differentiation





Table 2 Histopathological classification of liposarcomas
	No.
	Histopathological classification

	1
	Well-differentiated liposarcoma (lipoma-like)

	2
	Undifferentiated liposarcoma

	3
	Myxoid liposarcoma

	4
	Pleomorphic liposarcoma

	5
	Myxoid pleomorphic liposarcoma
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