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Abstract

:

Simple Summary


The management of retroperitoneal sarcomas can be challenging due to the variety of their presentation, histopathological types, and behaviours. This literature review provides a comprehensive and practical overview of the management of retroperitoneal sarcomas, focusing on diagnostic challenges, prognostic factors, multidisciplinary aspects of treatment and new research perspectives.




Abstract


Retroperitoneal sarcomas (RPS) are rare cancers whose management can be challenging due to various presentation patterns, multiple organ involvement, and a high local and distant recurrence rate. Histopathology and prognostic factors analysis are essential to predict the behaviour of the disease and plan the best therapeutic strategy. To date, surgery is still the main therapeutic option that guarantees a chance of cure from the primary disease. While chemotherapy and radiotherapy seem to be good options for controlling metastatic and recurrent irresectable disease, their role in the treatment of primary RPS remains unclear. This literature review aims to provide a comprehensive overview of the multidisciplinary aspects of RPS management in high-volume centres, summarising the diagnostic path, the prognostic factors, and the most suitable therapeutic options.
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1. Introduction


Retroperitoneal soft-tissue sarcomas (RPS) are rare tumours of mesenchymal origin. The correct incidence is difficult to establish: the crude incidence rate is 0.31 per 100,000 people per year [1]. About 53–56% of patients are female and the median age at diagnosis is 59–61 years old [2,3].



Only 16% of all sarcomas are located in the retroperitoneum, as they occur more commonly in the extremities (about 40%) [4]. Approximately one-third of the retroperitoneal masses are RPS, whereas other tumours could arise from retroperitoneal organs [5]. The variety of anatomical site of onset and histopathological types can make the diagnosis of the disease challenging. To date, the only possibility of cure and achievement of disease clearance is surgery, although the advancement of adjuvant therapies makes this pathology management framed in a multidisciplinary setting [6]. This literature review aims to provide an updated overview of the diagnosis and management of RPS.




2. Diagnosis


Presenting symptoms are often not specific and dependent on the anatomical site involved. The RPS usually grows as a mass, causing compression symptoms on other organs and a sense of abdominal discomfort, especially when it reaches a considerable volume. More frequently, RPS are incidental findings at the imaging tests performed for other reasons. Some of the most frequent symptoms are abdominal pain and discomfort, back pain, bowel obstruction, urinary and gynaecological symptoms. When the mass becomes bulky, it can be palpated externally [6,7].



2.1. Imaging and Guided Biopsies


A correct evaluation of the diagnostic images is paramount to stage the disease, establish the best therapeutic pathway and evaluate the surgical resectability. The contrast-enhanced computed tomography (CT) is the most valuable primary exam largely available that permits the diagnosis of retroperitoneal masses and the disease staging. The evaluation of the margins and the distortion of the other retroperitoneal organs confirm the retroperitoneal location [8]. About 21% of the lesions diagnosed as RPS at the CT scan turn out to be non-mesenchymal tumours at histopathology. Moreover, it has been shown that the CT alone is not able to provide the correct histopathological subtype, except for well-differentiated liposarcoma (WDLS) and angiomyolipoma [9,10]. The WDLS is constituted by well-differentiated hypodense fat, whereas the angiomyolipoma presents vascular structures in the fatty tissue. The finding of high-density areas in the contest of a fatty mass makes liposarcoma diagnosis even more likely. All high-density masses with no fatty component need a biopsy to differentiate soft-tissue sarcomas from other tumours (germ-cell tumours, lymphoma or desmoid) [11]. The CT scan of the chest and abdomen is important for staging the disease and detecting the presence of lung and liver metastases [7,12,13].



Magnetic resonance imaging (MRI) can assist in doubt on muscles, bones, foramina, and neurovascular structures involvement. It is essential to assess pelvic masses extent and evaluate the indication for radiotherapy and its treatment volume [14]. If the surgery involves the removal of a kidney, a functional examination of the contralateral could be considered.



The image-guided percutaneous core needle biopsy (CNB, 14–16 gauge) is essential for the histologic and molecular characterisation of the retroperitoneal mass, allowing the differential diagnosis between primary soft-tissue RPS, other malignant lesions, metastatic disease, and benign masses. It should always be performed unless images are pathognomonic of WDLS or the procedure is dangerous due to the proximity of the mass to vital anatomical structures. The safest retroperitoneal route is preferred, but the transperitoneal route can be considered when the latter is not feasible and a transperitoneal approach is considered safe [15]. The risk of needle tract seeding after percutaneous CNB is potentially possible but weak, amounting to 0.37–2%. It seems to be lower with the retroperitoneal route than the transperitoneal one. CNB is a safe procedure that does not impact the local recurrence and overall survival (OS) rates [16,17,18].



The CNB has recently shown to have 98% of specificity and 85% of positive predictive value in identifying high-grade RPS, leading to better identification of patients who may eventually benefit from preoperative neoadjuvant therapy [19]. The fine needle aspiration cytology (FNAC) and the endoscopic ultrasound-guided biopsy are rare options to be considered in specific circumstances [20,21].



On the one hand, liver and lung lesions with metastasis features on imaging in the context of a biopsy-confirmed primary RPS do not require a histological diagnosis. On the other hand, lesions with atypical radiological characteristics for sarcoma metastases in atypical sites and in the context of multiple primary tumours require histological sampling [22]. In synchronous metastatic disease, a biopsy of the metastasis could be considered a priority over that of the primary.



The fluorodeoxyglucose positron emission tomography (FDG PET-CT) is not used routinely, as it is not able to distinguish benign and malignant retroperitoneal tumours. However, the standardised uptake value (SUV) is higher in high-grade/undifferentiated tumours than low-grade and benign ones. Indeed, the SUV correlates with the mitotic count, ki-67 index, histological grade and recurrent RPS. The maximum SUV location can guide the needle biopsy towards the most avid component of the mass [23,24].



The staging system currently used for RPS is the American Joint Committee on Cancer (AJCC) stage classification system, 8th edition, shown in Table 1 [25].




2.2. Surgical Biopsy


Surgical biopsy by laparoscopy or laparotomy should be avoided as it exposes the patient to an operation with the possible spread of tumour cells, risk of damaging neurovascular structures and compromising further surgery. Moreover, the sample taken may not be representative of the mass on histological examination as it would be harvested not under imaging guidance. The use of surgical biopsy should therefore be limited to those cases where a CT- or ultrasound-guided CNB is not feasible [11].




2.3. Histopathology


Over 75 histologic types of soft-tissue sarcoma can occur in the retroperitoneum, each with different behaviour [26,27]. The correct histologic subtype is usually individualised with immunohistochemical staining and can be further confirmed by molecular biology techniques, such as fluorescence in situ hybridization or reverse transcriptase-polymerase chain reaction that are used to detect sarcoma-specific gene mutations and mRNA differentiation. Therefore, a dedicated pathology unit would be required in referral centres for soft-tissue sarcoma management.



Among RPS, the most frequent histologic types are liposarcoma (about 56.8%), leiomyosarcoma (LMS, 24.7%) and undifferentiated sarcoma (8.6%). Liposarcomas are subdivided into well-differentiated, dedifferentiated (DDLS), myxoid (ML), pleomorphic, mixed and not otherwise specified [3]. Table 2 shows the principal histologic types and grades of RPS and their frequencies in some series [3,28,29,30,31,32,33,34].



The most used grading systems for soft-tissue sarcomas are the French Federation of Cancer Centers Sarcoma Group (FNCLCC) [35] and the National Cancer Institute (NCI) [36], both are three-grade systems.





3. Prognostic Factors


The 5-year OS for patients with treated RPS is 64–72%, and the cumulative incidence of LR and DM is 24–39% and 21–24%, respectively [29,31,37,38]. Long-term survival outcomes increased over the past fifteen years due to a better selection of patients for surgery, perioperative care, and surgical resection quality [39]. Many studies aimed to identify prognostic factors associated with the OS and the disease-free survival (DFS) of patients with RPS.



The identified prognostic factors associated with the OS are age, gender, tumour size, number of organs resected, invasion of adjacent structures, radicality of the surgical resection, multifocality, histopathological subtype and grade [29,30,31,37,38]. Gender, size of the tumour, histologic grade, completeness of surgical resection margins, adjacent organ involvement, specialisation of the surgeon, piecemeal resection and perioperative radiotherapy are associated with LR, whereas histology grade, subtype and adjacent organ involvement are associated with DM. Specialisation of the surgeon and piecemeal resection are prognostic factors associated with abdominal sarcomatosis [37,40].



Tan et al. demonstrated that the histologic type is a significant independent prognostic factor of disease-specific death (DSD), local recurrence (LR) and distant metastases (DM), able to predict patterns of recurrence in patients who have undergone resection surgery. WDLS and ML are related to better specific survival (DSD risk of 25% at 10 years) compared to solitary fibrous tumours (SFT, DSD risk of 34%), DDLS, round cell and pleomorphic liposarcomas (DSD risk 53%), malignant peripheral nerve sheath tumours (MPNST, DSD risk 56%) and high-grade LMS (DSD risk 60%). WDLS and ML have a 5-year LR rate of 39% and a 15-years LR rate of 60%; MPNST and SFT have a 3-year LR rate of 35% and 8%, respectively, with no increase in the following years. High-grade LMS, SFT and DDLS are associated with the highest DM incidence (10-year DM rates of 58%, 41% and 28%, respectively). MPNST and WDLS are associated with a low DM risk (10-year DM rate of 15% and 8%, respectively) [29].



Another predictor of worse OS is the RPS histopathologic organ invasion, which seems not to be associated with an increased incidence of LR and DM. [41] Histology-related patterns of recurrence are shown in Table 3. Based on the analysis above, the importance of treating the RPSs in highly dedicated and specialised centres is evident. Furthermore, the postoperative follow-up surveillance strategies should consider the tumour biology to predict eventual recurrences and not lose any potential opportunity for successful salvage therapy [27].




4. Treatment


A dedicated multidisciplinary team should carry out the management of RPS in high-volume centres and the treatment should be discussed on a case-by-case assessment [12].



4.1. Radiotherapy


The efficacy of neoadjuvant radiotherapy (RT) for RPS has always been controversial and is still under investigation. Some of the neoadjuvant RT treatment advantages under investigation are tumour debulking, increased chances of having a disease-free resection margin after radical surgery, and eventual thickening of the tumour capsule, leading to more radical surgery [42]. Concerns about preoperative RT would eventually be the damage caused to the bowel and nearby structures, as well as an increased rate of postoperative complications. The first studies on preoperative RT showed a high rate of patients that failed to undergo curative surgery due to disease progression or treatment complications [43]. Radiotherapy technologies, such as intensity-modulated RT, stereotactic ablative RT, brachytherapy, and intra-operative RT (IORT) have contributed to reducing the radiation dose on normal tissues surrounding the tumour. Although the IORT has recently shown promising results in local control of the disease, its role still appears limited due to concerns about its toxicity [44]. Brachytherapy is also associated with high toxicity and its value is unproven [45].



Preoperative radiotherapy with selective augmentation on the margin at the highest risk of local recurrence appeared to be a safe tool. It was advantageous when the tumour was considered unresectable or marginally resectable due to the risk of positive margins after surgery [46].



However, the survival benefit of neoadjuvant RT is still under investigation. The first studies failed to demonstrate a clear benefit of preoperative RT on the OS [43,47]. Instead, in a propensity score-matched analysis of 9068 patients from the National Cancer Database, both the preoperative RT (HR 0.70, 95% CI 0.59–0.82, p < 0.001) and the postoperative RT (HR 0.78, 95% CI 0.71–0.85, p < 0.0001) were associated with a better OS compared with surgery alone [48]. A recent population-based study highlighted the correlation between the use of neoadjuvant RT followed by surgery and negative microscopic resection margins, with better LR-free survival (HR 0.43, 95% CI 0.24–0.79, p = 0.01 on the multivariate analysis) and better OS (HR 0.42, 95% CI 0.19–0.90, p = 0.03 on the multivariate analysis) in comparison with surgery alone. [49] To date, the only multicentre, randomised, phase 3 trial comparing radiotherapy followed by surgery versus surgery alone is the STRASS-1 trial. It showed a higher rate of severe complications in the RT plus surgery group than in the surgery alone one (24% versus 10% respectively). The mortality rate for treatment-related adverse events was 1% in the RT plus surgery group and 0% in the surgery alone one. No difference was noted between the groups regarding postoperative reoperation rate (11%) and postoperative mortality rate (2%). Furthermore, no difference was noted in terms of abdominal recurrence-free survival (HR 1.01, 95% CI 0.71–1.44, p = 0.95) and OS (HR 1.16, 95% CI 0.65–2.05, p = 0.62) between surgery alone versus RT plus surgery groups. The trial concluded that the preoperative RT should not be considered as the standard of care treatment for RPS [50].



Adjuvant postoperative RT has been shown to have a small benefit on local disease control, other than by delaying LR [51,52]. Therefore, postoperative RT has been progressively abandoned due to the high morbidity rate, the poor benefit on cancer control and the growing interest in preoperative RT protocols.




4.2. Chemotherapy


An early neoadjuvant systemic therapy aims to assess the tumour response, modulate the treatment, and reduce the possibility of micro-metastases formation in sarcomas with prevalent blood diffusion, such as high-grade dedifferentiated liposarcoma, leiomyosarcoma and undifferentiated pleomorphic sarcoma, which seem to be chemosensitive [53]. Since soft-tissue sarcomas’ response to systemic chemotherapy is relatively poor (around 16–27% of metastatic patients are responsive to doxorubicin therapy), the concern is to delay the radical surgery unnecessarily [54]. Indeed, since the prognosis is generally given by the probability of local recurrence, rather than by the rarer probability of distant metastases, a delay in surgery could negatively impact the prognosis. However, the tumour downsizing and the pathological response to chemotherapy could increase the likelihood of the surgery being radical [42].



Doxorubicin, alone or associated with ifosfamide, is the most used agent. The combined therapy does not improve the OS, but improves the objective response rate in patients with locally advanced, unresectable, or metastatic high grade soft-tissue sarcoma (26% of patients in combined therapy versus 14% in doxorubicin alone). However, higher toxicity, especially myelosuppression, is shown in the combination therapy [55]. There are many ongoing prospective trials comparing chemotherapy, immune inhibitors, and molecular target agents [26]. A prospective multicentre randomised trial (STRASS-2, NCT04031677) started in 2019 intending to compare the outcomes of surgery with or without neoadjuvant chemotherapy in high-risk RPS (high-grade liposarcoma and leiomyosarcoma) [56]. To date, there are no randomised controlled trials that compare neoadjuvant chemotherapy/chemoradiotherapy with surgery alone.



The multicentre randomized controlled trial EORTC 62931 showed that chemotherapy after soft-tissue sarcoma resection does not improve OS and DFS [57].



Furthermore, some studies showed chemotherapy could play a role in the radio-sensitisation of RPS, which could therefore benefit more from RT. The combination of three cycles of ifosfamide (14 gr/m2) and RT (up to 50.4 Gy), followed by surgery after 4–6 weeks, is feasible and safe, but it is not proven yet to be better than other strategies due to lack of data [58].



Based on the results above, chemotherapy has no role in the management of RPS outside from clinical trials.




4.3. Surgery


Surgery remains the only possible treatment that offers a chance of radicalisation and cure from the disease. The correct surgery consists of en-bloc resection of the tumour with the removal of all the structures involved. Extended surgery with a free-tumour margin offers the best results in terms of LR rates compared with simple excisions. The best chance for a curative resection is at the time of the primary presentation of the RPS. Resection of specific organs should be performed to ensure a disease-free resection margin, and the choice of which structures to resect should be made considering the long-term dysfunction caused, the chances of complete resection and the patient’s life expectancy. Bilateral renal involvement, superior mesenteric artery, celiac tripod, and portal vein infiltration, as well as spinal cord involvement, are considered contraindications to surgery [6,11,12,59].



Careful preoperative evaluation using MRI and CT scan images, as well as three-dimensional reconstructions, is critical to plan the margins of the resection and anticipate the structures and organs involved in the excision. The histology of the RPS must be considered in the preoperative multidisciplinary setting, as histopathological subtypes have different organ involvement and local/distant recurrence patterns after resection surgery [29,31,37]. Furthermore, histopathologic organ invasion is considered a predicting factor of OS [41]. Therefore, planning and extension of surgery should also be guided by the histological type. Liposarcomas, especially if well-differentiated, do not generally have clear margins and the fatty tissue is not distinguishable from the retroperitoneal fat. In these cases, more extensive resections may be indicated. Instead, LMS and SFT have more defined margins, and therefore if adjacent organs are not infiltrated, they could be spared [6]. The involvement of major vessels is not a contraindication to radical surgery, although major vascular resection is associated with higher morbidity [60,61].



Since the surgery of retroperitoneal sarcomas can include multiorgan resections, major vascular resections with or without reconstruction and removal of muscles and bones with the need to save vascular bundles, it should be performed in dedicated high-volume centres by different surgical teams with specific expertise in different anatomical regions and organs.



Cytoreductive surgery with hyperthermic intraperitoneal intraoperative chemotherapy (HIPEC) for abdominal multifocal sarcomatosis is associated with a high toxicity rate without conferring any survival advantage [62,63,64]. A complete cytoreduction associated with HIPEC could effectively treat patients with uterine sarcomas and desmoplastic small round cell tumour [65,66,67]. However, the role of HIPEC is still under investigation.





5. Metastatic Disease


In patients with RPS metastatic disease, a tailored treatment should be designed in a multidisciplinary setting. Surgical and systemic treatment options should consider the histopathological subtype and its behaviour, as well as the patient’s symptoms and status. In general, the complete radicalisation of the disease with resection surgery is the treatment that leads to the best long-term survival outcome. In patients with metastases, the primary surgery can be performed in selected cases to reduce the local disease burden or practice a complete local radicalisation, reduce symptoms, and facilitate any resection surgery on possible recurrences.



Surgery on liver or lung metastases can be considered with the sense of completely radicalising the disease in selected patients with good performance status and a high life expectancy. Patient selection based on favourable tumour biology should consider the low-volume disease, DFS time greater than 12 months, and response or prolonged stability to systemic chemotherapy [22]. Local therapies, such as radiofrequency or microwave ablations, can be important in the resection strategy and control of the disease, variously combined with surgery [68,69].



Metachronous lung metastases (DFS ≥ 1 year) can be resected if radicalisation of the disease can be achieved [70]. Synchronous lung metastases should be treated with chemotherapy, reserving surgery for resectable residual lung lesions [71]. Extrapulmonary disease is not a contraindication to curative multiorgan resection, as long the radicalisation can be achieved, and the patient’s status is adequate. Extrapulmonary metastases can be treated with chemotherapy first, and surgery should be offered for responding metastases in selected patients [53].



In large-volume liver metastatic disease, arterial embolisation or chemoembolisation can be considered [72,73].



Intra-abdominal multifocal metastases can be treated with surgical resections, which may confer symptoms control, but incomplete resections do not have any benefit on survival. The recurrent metastatic disease should be approached with surgery only if the biology of the tumour is favourable: low-grade histology, low-volume disease (in number and size) and high DFS time [74,75]. RT could be an option for palliation of pain or symptoms of spinal compression.



Chemotherapy is usually the first approach in synchronous metastatic disease or non-resectable disease, especially if poor prognostic factors are present (high grade and high number of lesions). Administration of chemotherapy before surgery helps assess the response and modulate the treatment: regression or stable disease over 6 months may be a good factor for considering surgery [22,53,76]. In unresectable metastatic disease, systemic therapy should aim at retarding the growth of the mass, prolonging life expectancy as much as possible and ensuring a decent quality of life.



Anthracycline-based chemotherapy (doxorubicin or epirubicin) is the first-line treatment and the association with ifosfamide or dacarbazine can be considered [77,78,79,80]. A combined therapy with dacarbazine is preferred for LMS and SFT [81,82]. Recently the phase 3 ANNOUNCE trial showed there was no difference in OS with the addition of olaratumab to doxorubicin [83]. More agents can be considered as a second-line treatment, or in case anthracyclines are contraindicated (Table 4) [22].




6. Recurrent Disease


After primary resection, local recurrence of RPS is common and is generally associated with a worse prognosis than primary RPS. As mentioned before, the different histological subtypes are associated with different recurrence patterns over time (Table 2) [37]. At the time of the recurrence staging, it would be advisable to perform a percutaneous core biopsy in order to confirm the actual relapse and possibly target the therapy [13].



A multidisciplinary evaluation of each case should be carried out to evaluate the long-term prognosis and the chance of disease-free survival, to design an appropriate therapy.



In unifocal locoregional recurrence, a curative resection can be considered when complete excision can be guaranteed [100]. In case of recurrent multifocal abdominal disease, radical excision of the disease is unlikely, and surgery should be performed with palliative intent [101,102,103]. Therefore, a correct selection of patients for surgery is essential and should be based on the number of local recurrences, histopathologic subtype, grade, and rate of tumour growth: unifocal recurrences, histology of WDLS, low grade and growth rate of less than 1 cm per month are associated with better survival [104]. Instead, in the case of synchronous abdominal and distant recurrences, the patient should be considered for systemic therapy rather than for surgery [40]. However, neoadjuvant therapy before surgery could be considered for all patients with recurrent disease to downsize the tumour and assess its responsiveness to medical therapies [13]. The efficacy of postoperative adjuvant therapies in fully resected recurrent disease has not been proven [45,52,57]. Patients with the unresectable recurrent disease could benefit from systemic therapy, RT for symptoms control and, in selected cases, palliative surgery [13,105].




7. Follow-Up


The follow-up schedule should be set up considering the likelihood that the disease will recur.



The postoperative follow-up for patients at high/intermediate risk of recurrence should be performed with CT scan of the lung and abdomen and MRI scan of the abdomen every 3–4 months for the first 2–3 years, then every 6 months for the next 3 years and once a year afterwards [53]. Patients at low risk of recurrence can be followed up every 4–6 months for the first 3–5 years, then once a year. A 5-year follow-up period seems insufficient, as recent evidence has shown that approximately 9% of local recurrences and 6% of distant recurrences occur later, after 5 years from the operation [27,31,106]. Therefore, the follow-up period should be at least 10 years or even indefinite [12,15].




8. Conclusions


Retroperitoneal sarcomas are rare soft tissue tumours that can be difficult to manage due to the variety of behaviours and locations they may have. To date, radical surgery, possibly extended to multiple organs, remains the only possibility of curative treatment of the disease. Radiotherapy and chemotherapy appear to have an adjuvant role, especially in controlling recurrent and metastatic disease, although further studies are needed. The correct selection of patients to address the different therapeutic pathways remains a crucial point, which is why a dedicated multidisciplinary team must evaluate the treatment of retroperitoneal sarcomas in high volume centres.
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Table 1. The American Joint Committee on Cancer (AJCC) stage classification system, 8th edition for retroperitoneal sarcomas.
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Retroperitoneal Soft-Tissue Sarcoma AJCC—TNM 8th Edition Staging System






	
Tx

	
Primary tumour cannot be assessed




	
T0

	
No evidence of primary tumour




	
T1

	
Tumour ≤ 5 cm in greatest dimension




	
T2

	
Tumour > 5 cm and ≤ 10 cm




	
T3

	
Tumour > 10 cm and ≤15 cm




	
T4

	
Tumour > 15 cm




	
N0

	
No regional lymph node metastasis or unknown lymph node status




	
N1

	
Regional lymph node metastasis




	
M0

	
No distant metastasis




	
M1

	
Distant metastasis
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Table 2. Numbers and ratios of the most common retroperitoneal sarcoma histologic types and grades in some recent series.
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Histological Types and Grades

	
Total

	
Huggett 2019 [3]

	
Raut 2019 [28]

	
Tan 2016 [29]

	
Garcia-Ortega 2016 [30]

	
Gronchi 2016 [31]

	
Gronchi 2013 [32]

	
Nathan 2009 [33]

	
van Dalen 2004 [34]




	
n

	
%

	
n

	
%

	
n

	
%

	
n

	
%

	
n

	
%

	
n

	
%

	
n

	
%

	
n

	
%

	
n

	
%






	
Total

	
11354

	
100

	
6857

	
100

	
602

	
100

	
674

	
100

	
95

	
100

	
1007

	
100

	
523

	
100

	
1365

	
100

	
231

	
100




	
LS

	
6446

	
56.8

	
3857

	
56.3

	
435

	
72.3

	
399

	
59.2

	
58

	
61.1

	
633

	
62.8

	
276

	
52.7

	
682

	
49.9

	
106

	
45.9




	
WDLS

	
2077

	
18.3

	
1311

	
19.1

	
169

	
28.1

	
186 *

	
27.6 *

	
27 *

	
28.4 *

	
263

	
26.1

	
121

	
23.1

	

	

	

	




	
DDLS

	
2494

	
22.0

	
1459

	
21.3

	
266

	
44.2

	
213 **

	
31.6 **

	
31 **

	
32.6 **

	
370

	
36.7

	
155

	
29.6

	

	

	

	




	
LMS

	
2802

	
24.7

	
1868

	
27.2

	
73

	
12.1

	
150

	
22.3

	
14

	
14.7

	
194

	
19.3

	
92

	
17.6

	
358

	
26.2

	
53

	
22.9




	
US

	
974

	
8.6

	
776

	
11.3

	

	

	

	

	

	

	
22

	
2.2

	
70

	
13.4

	

	

	

	




	
SFT

	
206

	
1.8

	
74

	
1.1

	
14

	
2.3

	
33

	
4.9

	

	

	
59

	
5.8

	
26

	
5.0

	

	

	

	




	
MPNST

	
185

	
1.6

	
86

	
1.3

	
7

	
1.2

	
23

	
3.4

	

	

	
33

	
3.3

	
16

	
3.1

	
15

	
1.1

	
5

	
2.2




	
FS

	
108

	
0.9

	
71

	
1.0

	

	

	

	

	

	

	

	

	

	

	
24

	
1.8

	
13

	
5.6




	
OHT

	
633

	
5.6

	
125

	
1.8

	
73

	
12.1

	
69

	
10.2

	
23

	
24.2

	
66

	
6.6

	
43

	
8.2

	
286

	
21.0

	
54

	
23.4




	
Low-grade

	
3515

	
31.0

	
2110

	
30.8

	
195

	
32.4

	
242

	
35.9

	
29

	
30.5

	
329

	
32.7

	
147

	
28.1

	
585

	
42.9

	
103

	
44.6




	
Intermediate grade

	
2349

	
20.7

	
1203

	
17.6

	
170

	
28.2

	

	

	
2

	
2.1

	
370

	
36.7

	
122

	
23.3

	
213

	
15.6

	
44

	
19.0




	
High-grade

	
4729

	
41.6

	
3103

	
45.2

	
237

	
39.4

	
431

	
64.0

	
64

	
67.4

	
267

	
26.5

	
254

	
48.6

	
292

	
21.4

	
81

	
35.1




	
Grade not specified

	
761

	
6.7

	
441

	
6.4

	

	

	
1

	
0.1

	

	

	
41

	
4.1

	

	

	
275

	
20.1

	
3

	
1.3








LS: liposarcoma; WDLS: well-differentiated liposarcoma; DDLS: dedifferentiated liposarcoma; LMS: leiomyosarcoma; US: undifferentiated sarcoma; SFT: solitary fibrous tumour; MPNST: malignant peripheral nerve sheath tumour; OHT: other histology types; FS: fibrosarcoma. Histologic grade according to the Federation Nationale des Centres de Lutte Contre le Cancer (FNCLCC). * Myxoid liposarcoma is included. ** Round cell and pleomorphic liposarcoma are included. 
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Table 3. Risk of local recurrence and distant metastases of the most common retroperitoneal sarcoma histologic types according to two recent series [29,37]. Early recurrence: ≤5 years from the operation; late recurrence: 5–15 years from the operation [29].






Table 3. Risk of local recurrence and distant metastases of the most common retroperitoneal sarcoma histologic types according to two recent series [29,37]. Early recurrence: ≤5 years from the operation; late recurrence: 5–15 years from the operation [29].





	
Histological Types

	
Local Recurrence

	
Distant Metastases




	
Early

	
Late

	
Early

	
Late






	
WDLS

	
18–39%

	
60%

	
0%

	
8%




	
DDLS

	
33–58%

	
62%

	
9–44%

	
28%




	
LMS

	
6–16%

	
24%

	
55%

	
58%




	
SFT

	
4–8%

	

	
17%

	
41%




	
MPNST

	
20–35%

	

	
12%

	
15%








WDLS: well-differentiated liposarcoma; DDLS: dedifferentiated liposarcoma; LMS: leiomyosarcoma; SFT: solitary fibrous tumour; MPNST: malignant peripheral nerve sheath tumour.
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Table 4. Chemotherapy regimens for metastatic or irresectable retroperitoneal sarcomas.
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Therapy Lines

	
Chemotherapy

	
Histologic Subtype-Specific Indication






	
First-line

	
Doxorubicin/Epirubicin [55,79]

	
-




	
Doxorubicin + Ifosfamide [55,79]

	
-




	
Dacarbazine ± Doxorubicin [84,85]

	
LMS, SFT




	
Second-line

	
Ifosfamide [86,87]

	
DDLS, MPNST




	
Trabectedin [88,89]

	
LS, LMS




	
Eribulin [90,91]

	
LS




	
Gemcitabine ± Docetaxel (or Dacarbazine) [92,93,94,95,96]

	
LMS, UPS




	
Pazopanib [97,98]

	
non-LS




	
Sunitinib, Temozolomide [85]

	
SFT




	
Sirolimus [99]

	
PEComa








LS: liposarcoma; DDLS: dedifferentiated liposarcoma; LMS: leiomyosarcoma; SFT: solitary fibrous tumour; MPNST: malignant peripheral nerve sheath tumour; UPS: undifferentiated pleomorphic sarcoma.
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