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Zusammenfassung 

Fragestellung: Intra-abdominelle und retroperitoneale Metastasen sind bei 

Patienten und Patientinnen mit Weichteilsarkomen relativ selten. Das Ziel dieser 

Studie war es, die Inzidenz solcher Metastasen und die häufigsten Histologien zu 

erfassen sowie den optimalen diagnostischen Algorithmus zu definieren. 

Methodik: 558 Patienten mit extra-abdominellen Weichteilsarkomen wurden 

zwischen 2000 und 2009 mit kurativen Ansatz behandelt. Es erfolgte eine 

retrospektive Datenanalyse. Es wurden nur Patienten, die ein Event-freies Follow-

up von mehr als 24 Monaten, sowie jene, die bereits davor ein Event hatten 

eingeschlossen. Die mittlere Nachsorgezeit betrug für alle Patienten 58 (4-148) 

Monate. Zum Vergleich voneinander unabhängiger Faktoren wurde der exakte 

Test nach Fisher verwendet. Zur nicht parametrischen Analyse diente der Mann-

Withney U Test, weiters wurden die Überlebenskurven mit der Kaplan-Meier-

Methode berechnet und mit dem Log-rank-Test verglichen. 

Ergebnisse: 28 (5,0%) der 558 Patienten entwickelten intra-abdominelle 

Metastasen nach einer mittleren Nachsorgezeit von 32 (1 -100) Monaten. 12,5% 

aller Patienten mit myxoiden Liposarkomen entwickelten intra-abdominelle oder 

retroperitoneale Metastasen, es zeigte sich im Vergleich zu 4,6% der Patienten mit 

anderen Histologien ein statistisch signifikanter Unterschied (p=0,044). Es ergab 

sich kein signifikanter Unterschied in der mittleren Tumorgröße zwischen 

Patienten, die keine oder eine intra-abdominelle Metastase entwickelt haben (9,5 

vs. 8,9 cm; p=0,177). 90% der Weichteilsarkome, die abdominell metastasierten, 

waren < 5 cm. Sechs der 28 Patienten präsentierten sich mit Symptomen, wie 

abdominellen Schmerz oder Ileus. Mit der Anzahl von Patienten, die wir in dieser 

Studie einschließen konnten, konnten wir keinen statistisch signifikanten 

Unterschied im post-metastatischen Überleben zwischen Patienten mit intra-

abdominellen Metastasen oder jenen mit Metastasen in anderen Lokalisationen 

nachweisen (geschätztes Überleben nach Kaplan-Meier: 25.5 Monate vs. 55.8 

Monate; p=0,092). Schlussfolgerung: Das myxoide Liposarkom hat im Vergleich 

zu anderen Histologien, ein größeres Risiko, intra-abdominelle Metastasen zu 

entwickeln. Da solche Metastasen meist in Routineuntersuchungen (Ultraschall 

oder CT), noch vor spezifischen Symptomen, erkannt werden, sollte routinemäßig 

eine abdominelle Bildgebung bei Patienten mit myxoiden Liposarkomen, im Zuge 

der Nachsorge erfolgen. 
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Abstract 
Background: Intra-abdominal metastases are rare in patients with soft tissue 

sarcomas (STS). The aim of this study was to define the incidence of these 

metastases, identify the histological subtypes, which most frequently develop such 

metastases and determine the optimal diagnostic approach.  

Methods: The files of 558 consecutive patients with an extra-abdominal STS 

treated with curative intent between 2000 and 2009 were retrospectively analyzed.  

The mean age at presentation was 57 years (range, 18-96 years). In the study 

patients with an event-free follow-up of 24 months and those who had an event 

before were included. The mean follow-up amounted to 58 (4-148) months for all 

patients. Fisher’s exact test was used to compare unrelated samples. Non-

parametric analyses were performed with the Mann-Whitney U test. Survival 

curves were calculated with the Kaplan-Meier method and compared with the log-

rank test. 

Results: 28 patients (5.0%) developed intra-abdominal metastases after a mean 

follow-up of 32 (1-100) months. 12.5% of patients with myxoid liposarcoma 

developed intra-abdominal metastases, compared to 4.6% of patients with other 

histologies, a difference which was statistically significant (p = 0.044). There were 

no significant differences in mean tumor size between patients who developed 

intra-abdominal metastases and patients who did not (9.5 vs. 8.9 cm, p = 0.124). 

90% of all STS patients with such metastases showed a primary tumor diameter of  

> 5cm.Six out of 28 patients presented symptoms like abdominal pain or ileus.  

There were no statistically significant differences in post-metastasis survival 

between patients who developed intra-abdominal metastases and patients who 

developed metastases in other localizations (estimated survival by Kaplan-Meier: 

25.5 months vs. 55.8months, p = 0.092). 

Conclusion: Patients with myxoid liposarcoma appear to have a significantly 

higher risk for intra-abdominal metastases, compared to patients with other 

histologies. Metastases in these locations appear to be generally diagnosed in 

routine tests prior to specific symptoms. Therefore routine imaging of the 

abdominal cavity in patients at a higher risk for intra-abdominal metastases 

appears to be justified. 
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1. Introduction 

With 1-2% of all cancer diseases, soft tissue sarcomas are one of the rarest forms 

of malignant tumours. The term STS combines a number of various histological 

subtypes that emerge from mesenchymal tissue. Therefore, patients with 

suspicious soft tissue masses must be referred to highly specialized institutions to 

achieve optimal clinical outcomes (1,2). 

The occurrence of metastases is especially related to an inferior outcome, and 

therefore an early detection of metastatic lesion is essential to provide optimal 

therapy. (3,4) The incidence of metastatic disease for trunks or extremity STS 

ranges from 40% to 50% and the spread usually happens hematogenously (5-7). 

Generally, the most common site for metastases is the lung, whereas certain 

subtypes, i.e. epitheloid sarcoma and clear cell sarcoma - are more likely to 

develop lymph node metastases. (5,6,8,9)  

In contrast to pulmonary metastases, metastatic lesions in the abdominal cavity 

are relatively rare and occur usually at an advanced stage after tumour cells have 

already spread to other sites. The incidence of isolated abdominal metastases 

varies between 2.9% and 5.0%. (10-12) The diagnosis of these metastatic lesions 

is difficult because of the unspecific symptoms that often occur just as the 

metastatic disease has reached a large extent and complicate effective therapy. 

(10,11) This is why it is crucial to establish guidelines for efficient follow-up 

protocols that may include regularly imaging of the abdominal cavity. Presently, the 

guidelines differ drastically. Whereas radiographs and CT scans of the chest are 

part of the regular follow up in most of the currently established guidelines, only the 

guidelines by the National comprehensive Cancer Network (NCCN) recommend 

abdomen and pelvis CT scan for certain subtypes – myxoid liposarcoma, 

leiomyosarcoma, epitheloid sarcoma, angiosarcoma – during the follow-up 

examination. (18) Furthermore, the Society of Surgical Oncology suggests CT 

scans of the chest for high-grade lesions <5cm and thoracic and abdominal CT 

scans for patients with >5 cm myxoid liposarcoma as initial staging. (7)  

To the contrary, CT or ultrasounds of the abdominal cavity are currently not part of 

the follow-up recommendation of the clinical practice guidelines of the European 

Society of Medical Oncology (ESMO). (1) 
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However, the detection of certain risk factors for the development of abdominal 

metastases would be beneficial, as the decision whether a patient should or should 

not undergo abdominal imaging would be easier. Farther, only high risk patients 

would be exposed to CT scan associated radiation and others would be saved 

from additional unnecessary and excessive therapy associated with false positive 

findings.(19,20) Due to the rare occurrence, soft tissue sarcomas, especially with 

abdominal metastases, have been described in rather small series with a limited 

number of patients. Recently published studies concerning abdominal metastases 

from soft tissue sarcomas and their detection by Kings et al. and Thompson et al. 

have stated that only insufficient results regarding certain risk factors are provided, 

due to limited data. (12,13) 

 

1.1. Aim of the study 

The aim of this study is to provide an update on the incidence and survival pattern 

as well as on clinico-pathological factors of soft tissue sarcomas that tend to 

develop intra-abdominal metastases more frequently. The identification of certain 

risk factors should ease the decision if the follow-up for certain patients should 

include imaging of the abdominal cavity to detect metastatic lesion earlier. 

Furthermore this information should help to evaluate the efficiency of established 

treatment regimes and guidelines. 
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2. Soft tissue sarcoma 

2.1. Epidemiology of soft-tissue sarcomas 

Soft-tissue sarcomas are defined as a group of various tumour types that mainly 

arise from mesenchymal tissue of the embryonal mesoderm and ectoderm. (21) At 

present, more than 50 different histological subtypes that include low-grade as well 

as very aggressive high-grade tumours have been identified by the World Health 

Organization (WHO). (22-24) The most common tumour entities in adulthood are 

pleomorphic sarcomas, leiomyosarcomas, fibrohistiocytic tumours and 

liposarcomas, whereas in childhood (age < 18 years) rhabdomyosarcomas, 

fibromatous tumours and synovial sarcomas are more commonly observed. (25)  

Sarcomas of the soft tissue account for up to 21% in infancy, compared with just 

1-2% of all malignant tumours in adults; consequently, they are part of the rarest 

tumour diseases in adulthood. The incidence rate lies between 1.8 - 5.0/100,000 

per year - with 2.4/100,000 new diseases annually in Austria the rate is located in 

the lower half of the international incidence rate. (26-29) 

 

Figure 1. Site distribution of soft-tissue sarcoma (30) 

head & neck  
10% 

Lower limb & girdle  
40% 

Trunk 10% 

Upper limb & girdle  
20% 

Retroperitoneal & intra-
abdominal 

20% 
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The primary tumour can potentially develop at any anatomic location, although the 

most common sites are the lower extremities (40%), the upper extremities (20%), 

the trunk (10%), the retroperitoneum (20%), as well as the head and neck (10%). 

(30) 

 

2.2. Etiology of soft-tissue sarcomas 

The exact pathogenesis of soft-tissue sarcomas remains relatively unknown. One 

of the main risk factors is radiotherapy, e.g. during the therapy schedule of breast 

cancer. The majority of radiation associated sarcomas were histologically 

identified as a pleomorphic sarcoma or angiosarcoma. (31,32) 

Moreover, a genetic susceptibility could be shown in various studies. For example, 

patients with Li-Fraumenii-Syndrome- which is associated with a germ line 

mutation of the tumour-suppressor p53 – tend to develop sarcomas of the soft 

tissue or the bone in up to 30%. Patients with Neurofibromatosis type 1 are more 

likely to develop a malignant peripheral nerve sheath tumour (MPNST). (33-35) 

Furthermore, those patients have an increased risk of radiation-associated 

sarcomas. (36-39) Moreover. - a rare enchondromatosis -called Maffucci-

Syndrome is associated with the occurrence of multiple angiosarcomas. (40,41) 

A couple of studies - mainly performed in Sweden – have stated that the exposure 

to certain biochemical substances like phenoxyaceticacid, chlorophenols or dioxin 

- which are especially used in farming and forestry - is an often-underestimated 

risk factor. (42,43). Furthermore, a higher risk of STS in association with viral 

infections like the Ebstein-Barr-Virus (44) or with scar tissue (45) has been 

identified.  
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2.3. Diagnosis of soft tissue sarcoma 

2.3.1.  Clinical features & growth 

In the majority of cases, a sarcoma of the soft tissue presents as an asymptomatic 

lump that often cannot be moved, especially if they are profound to the fascia. (45) 

Often, they are discovered randomly - for example, after a trauma - and then often 

misinterpreted as a post-traumatic hematoma or a benign lesion. Therefore, 

smaller sarcomas are often insufficiently resected without previous imaging. These 

circumstances increase the risk of post-interventional complication like edema and 

hematoma. However, the main risk of insufficient resection is the spreading of 

sarcoma cells. Other potential differential diagnoses of a suspicious soft-tissue 

tumour are benign lesions like leiomyomas, lipomas or neuromas, as well as other 

malign processes like primary or secondary carcinomas, lymphomas or 

melanomas. (21,25) 

The size of the primary tumour often depends on the location. Sarcomas of the 

limbs tend to be diagnosed prior to those of the abdominal cavity or 

retroperitoneum, as progression and an increasing size is noticed earlier. 

However, most of the diagnosed sub-fascial malignant tumours of the extremities 

have a median diameter of 9 cm.(46) 

Soft-tissue sarcomas show a centrifugal growth mainly in a longitudinal fashion 

along natural barriers such as fascia, blood vessels or nerves. STSs that are 

bounded by normal anatomic barriers are defined as intracompartimental. In 

comparison to benign lesions - which are limited by a capsule out of fibrovascular 

tissue - sarcomas suppress the reactive tissue into a pseudo-capsule with 

digitiform or nodular satellite lesions. (47) The progression of tumour size is 

closely related to tumour grade: on particular, high-grade tumours tend to grow 

faster in comparison to low-grade sarcomas. 

Due to a compression of surrounding anatomic structures symptoms like 

paraesthesia, pain, edema and swelling can occur. The five alerting criteria for 

malignancies are pain, swelling, a size > 5 cm, profound and subfascial location 

and a rapid growth.  
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Any soft-tissue tumour that fulfills these criteria is suspect and must be evaluated. 

(27,48,49) However, a recent study by Smolle et al. published in 2015 had 

investigated these factors and could show that pain is the weakest factor to predict 

malignancy of STSs. (50) 

It is obligatory to treat soft-tissue sarcomas with a multimodality therapy concept 

that requires a multidisciplinary approach. Given that STSs are relatively rare, 

patients with a suspicious soft-tissue mass should be referred as soon as possible 

directly to a sarcoma center that provides the experience and demanded 

multidisciplinary team. (1,2) Initially after detecting a suspicious mass of soft 

tissue, the medical history of the patient should be obtained and a clinical 

examination, laboratory diagnostic and radiological imaging should be performed, 

followed by a biopsy, which is crucial for the histological diagnosis and the further 

therapy.  

 

2.3.2.  Imaging modalities 

Radiologic imaging for the evaluation of suspicious soft tissues mass is decisive in 

terms of identifying the local extent of the tumour and the stage of disease. 

Furthermore, it is necessary for the planning of guided biopsies, efficient 

diagnosing and the following clinical procedures and treatment of the patient. 

The clinical examination is often followed by ultrasonography (US). It is an ideal 

initial imaging method given that it is rather inexpensive as well as non-invasive 

and it can be easily and rapidly used. Moreover, it is not radiation-associated. 

Therefore, it can be performed repetitively during follow-up examination to observe 

a potential progression of smaller lesion. (51,52) US can provide an initial 

impression of the size, depth and an approximate location of the tumour, as well 

as information about irregular margins, intratumoural structure or the potential 

involvement of surrounding structures. Even a rough evaluation of the regional 

lymphatic nodes is possible. In addition, color doppler can be used to define the 

vascular situation in the soft-tissue mass.  
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However, certain expertise is required as a number of benign lesions like 

hematoma, thromboses, muscle infarction in association with diabetes mellitus, 

lipomas or vascular malformations can be misinterpreted as a STS. (53,54) 

Therefore, an exact determination of dignity is not always possible and makes 

further imaging before biopsy necessary.  

In contrast to sonography, X-ray imaging is more rarely used, given that it shows a 

lower sensitivity concerning the detection of primary soft-tissue sarcoma. (51,55).  

Nevertheless, the use of plain radiography is justified to identify calcificated areas 

in some sarcomas like synovial sarcoma, extraskeletal osteosarcoma, alveolar 

soft-part sarcoma or epithelioid sarcoma. (56-58) 

Moreover, X-ray of the chest as part of the staging imaging to detect primary 

metastases is widely replaced by computed tomography (CT). However, CT has a 

rather limited role in the primary detection of extremity soft-tissue sarcomas, 

whereas it is more often used for the exclusion of tumor calcification or cortical 

bone destruction. (59) Nonetheless, it represents the ideal imaging method to 

detect primary intra-thoracic, intra-abdominal and retroperitoneal soft-tissue 

tumours. (60,61) Furthermore, CT is an essential feature for different interventions, 

like aspiration and biopsy. 

Given that magnetic resonance imaging (MRI) with contrast enhancement 

provides exact information about soft tissue, it is the preferred imaging method for 

detecting and staging STS, especially prior to surgical management. (62) It shows 

a sensitivity of up to 91% and a specificity of up to 97%. (59). The main pulse 

sequences used to identify the tumour are the T2-weighted sequences with and 

without fat suppression and a T1-weighted sequence before and after gadolinium 

injection. Moreover, it is important that all diameters in three planes are 

measurable. (55,59) Another special technique is the magnetic resonance 

angiography, which provides detailed information about the intratumoral vascular 

status. In the MRI, intratumoral changes like necrosis or bleedings can be 

detected, while a difference of intensity, homogeneity and pattern of enhancement 

between tumour and normal tissue can also be seen. (60,62,63) Despite the 

accuracy of the MRI, it currently cannot identify the definitive histology of a tumour 

in most cases, except liposarcomas.  
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Therefore, further evaluation of the suspicious soft-tissue mass is obligatory. 

Future development in MRI technology concerning the imaging of functional, 

pathophysiological and metabolic processes might aid non-invasive histological 

diagnosis. An advantage to standard biopsy techniques would be the in-vivo 3D 

characterization of the entire tumour mass. (64) 

At present, the 18F-fluordeoxyglucose positron emission tomography (FDG PET) 

is the imaging modality of choice for metabolic processes, whereby it is highly 

sensitive and specific in detecting STS. (65) Especially in the distinction between 

benign lesion and aggressive high-grade sarcomas, it is a beneficial imaging 

modality. It may also be useful in pre-bioptic imaging, detecting distant metastases 

and assessing neo-adjuvant chemotherapy. (63,65,66) However, it still plays a 

subordinated role in clinical routine. 

 

 

Figure 2. MRI of a myxoid liposarcoma of the right upper leg in a 63y.o. patient 
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2.3.3.  Biopsy techniques 

If malignancy cannot be excluded with non-invasive imaging methods, a biopsy 

must be performed. The aim of a biopsy is to obtain sufficient tumour tissue to 

identify the histology of the tumour. Prior to biopsy, the later surgical resection of 

the sarcoma should be planned with the surgeon who will perform it. Inadequate 

biopsy may result in tumour seeding and induce an amputation rather than a limb-

sparing excision. To avoid a spread of tumour cells, the biopsy track is ideally 

placed in the plane of the following incision, whereby it can be easily removed 

during final surgery. (67,68) 

The technique of choice is the core needle biopsy (CNB), a secure exact and 

economic method. Moreover, certain authors state that the CNB of a soft-tissue 

tumour should be performed by an experienced orthopedic surgeon, given that 

knowledge of the expected entity, size and location of necrosis is essential to 

avoid incorrect findings. (69,70) At least three cylinders of 14-16 G should be 

taken out of different parts of the lesion to receive sufficient tissue samples. (55) 

MRI, CT or sonography-guided procedures show an accuracy of 93%, as cystic or 

necrotic areas can be avoided. (71,72) 

Fine-needle aspiration biopsy (FAB) is seen as a controversial technique. In newer 

studies, it shows an accuracy of 50 – 70%. (69,73) In older reviews, even an 

accuracy of up to 95% was described in combination with clinical and imaging 

features, especially in centers with experienced cytopathologists. (68,74) 

Incisional biopsy is a reliable open technique to receive an adequate amount of 

tissue for diagnosis and the method of choice, as a high tumour volume can be 

obtained and an intraoperative frozen section analysis can be performed. 

However, the higher costs, the invasiveness and potential complications- e.g. 

hematoma, infection or tumour seeding - of this procedure must not be neglected.  

The incision should be made in a longitudinal fashion by the surgeon who will 

perform the final intervention. In case of malignancy, the tumour must be resected 

en-bloc with wide margins, as well as the biopsy track. (21,68,75) If the suspicious 

lesion is located superficially on the limbs or trunk and < 3 cm, an excisional 

biopsy with minimal resection margins can be performed. 
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2.4. Pathology of soft-tissue sarcoma 

The exact histopathological diagnosing of soft-tissue tumours remains a challenge 

for pathologists, given that STS are less frequent compared to epithelial tumours. 

(23) This is why samples of suspicious tumours tend to be sent to a reference 

pathologist.  However, accurate histopathologic analyzing in addition to 

radiological imaging is essential for the decision about the resectability of the 

tumour and neoadjuvant therapy, as well as for predicting the clinical course. 

Pathologic features that are closely related to management and clinical outcome 

are histology, grade, staging, size and depth. (76) 

Due to recent developments in molecular diagnostic procedures, the differential 

diagnosis and identification of histological subtypes has improved. As already 

mentioned, the WHO summarizes a large number of heterogeneous tumours with 

the term soft-tissue sarcoma. They are mainly divided by the tissue of origin or the 

tissue that most strongly resembles in histological pattern to the suspicious 

sarcoma. Typical examples are liposarcoma, myxoid liposarcomas, 

leiomyosarcoma or synovial sarcoma. Roughly two main subgroups can be 

distinguished morphologically: sarcomas with pleomorphic phenotype and those 

with a non-pleomorphic morphology. If the precise categorization by histological 

appearance is not achievable, further pathological examinations concerning the 

morphologic pattern (e.g. clear cell sarcoma, round cell sarcoma, alveolar 

sarcoma, epithelioid sarcoma, Ewing sarcoma, etc.) or immunohistochemistry for 

the detection of specific markers is essential for a careful assessment and to 

exclude differential diagnosis. (77,78) 

Frequently used markers for the differential diagnosis of myoid, fibroblastic, nerve 

sheath and perineural cell tumours as well as synovial or epithelioid sarcomas are 

CD34, desmin, AE1/AE3, S100 protein, epithelial membrane antigen (EMA) and 

alpha smooth muscle actin (SMA). (79-81) 

Furthermore, a more precise subdivision in malignant soft-tissue tumours with and 

without molecular aberration can be made, whereby fluorescence in-situ 

hybridization (FISH) or polymerase chain reaction (PCR) are performed. (82, 83) 
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2.4.1.  Special histopathological subtypes 

Due to a recent advancement in histopathological diagnostic techniques like 

immunohistochemistryh or cytogenetics, the term malignant fibrous histiocytoma 

(MFH) - the most frequently diagnosed STS in the past - should be avoided. 

(1,84,85) Research on this specific soft-tissue sarcoma subtype that combines a 

number of heterogeneous and probably not even related sarcomas has been 

conducted since the late-1980s, although the histiogenesis has remained 

controversial. (86,87) Nowadays, MFH has been replaced by the term 

undifferentiated high-grade pleomorphic sarcoma (UHPS), although this should be 

exclusively used for certain tumours without a particular cell line differentiation. 

(73) Further developments in genomic profiling may reveal that currently 

undifferentiated sarcomas can be classified more specifically. The term not 

otherwise specified soft-tissue sarcoma (NOS) is synonymously used for UHPS. 

Generally, NOS can be divided into pleomorphic, spindle cell, round cell and 

epithelioid subsets, although they do not have any specific histological 

characteristics other than the lack of identifiable line of differentiation. (46)  

Histotype % 

Undifferentiated unclassified sarcoma (NOS) 35.9 

Leiomyosarcoma 23.8 

Liposarcoma 12.2 

Fibrosarcoma 5.0 

Angiosarcoma 4.7 

Synovial sarcoma 2.2 

Rhabdomyosarcoma 1.8 

Malignant mesenchymoma 1.1 

Epitheloid sarcoma 0.8 

Primitive neuroectodermal sarcoma 0.5 

Alveolar soft-part sarcoma 0.3 

Clear cell sarcoma 0.3 

Table 1. Most common entities of STS in a cohort of 5333 patients in Austria (28) 
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2.4.2.  Grading system for soft-tissue sarcomas 

Given that histological typing is insufficient to predict the clinical course and 

outcome for some STS, grading systems aim to increase the prognostic value of 

histopathological testing. Grading is mainly based upon intrinsic qualities of the 

primary tumour, like necrosis and mitotic activity. Although the importance of 

grading was already mentioned in the late-1940s, the first grading systems were 

only established in the late-1980s. (88-90) However, these systems were not 

internationally accepted and histological parameters have been included, excluded 

or changed during recent years. (91) Nowadays, the two most commonly used 

systems are those of the French Federation of Cancer Centers Sarcoma Group 

(FNCLCC) and the National Cancer Institute (NCI). Both of them use a three-

grade scale. The principle parameters of the NCI system are histologic typing and 

gross assessment of necrosis. (90) The FNCLCC grading includes 

dedifferentiation, the microscopic amount of necrosis and mitotic rate in a scoring 

system. The sum of the scores ultimately results in a grade (G1, G2, G3) that 

determines malignancy. More information is seen in table 2. 

As the FNCLLC grading appears to be more accurately defined and probably more 

easily reproduced, it is currently the most widely used system. (91) A study 

performed by Guillou L. et al. investigated both systems on the same cohort, 

revealing a slightly elevated ability to predict distant metastatic disease and 

tumour mortality when applying the FNCLCC grading. Due to the rarity of STS, the 

entire group was considered as a single entity. (92) 

Therefore, grade cannot be clearly established as a prognostic predictor for every 

single different histologic subtype. (93,9) Especially for epithelioid sarcoma, clear 

cell sarcoma, alveolar soft-part sarcoma, angiosarcoma, rhabdomyosarcoma as 

well as Ewing sarcoma and malignant peripheral nerve sheath tumours (MPNST), 

grade provides lesser information than histological typing; therefore, grading is not 

recommended for these entities. (91,94) 

 

 

 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Guillou%20L%5BAuthor%5D&cauthor=true&cauthor_uid=8996162
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Another challenge for pathologists in grading and staging STS is the tendency for 

tumour sampling via CNB. Even if it is an accurate procedure for histological 

typing, it may show limitations in terms of grading, given that it is prone to 

sampling error with the risk of providing a better prognosis based upon a false 

grading. Due to the fact that the assessment of necrosis may undergo bias, as the 

amount of tissue provided by CNB may be insufficient. Further sampling errors 

may occur if samplings are obtained exclusively in a low grade region. (95,96) 

Moreover, it is crucial that grading is preformed prior to any neoadjuvant therapy, 

given that the distinction between tumour necrosis and necrosis due to radiation or 

chemotherapy is not possible.  

 

Histologic parameter Definition 

Tumour differentiation 
Score 1: well, closely resembling normal adult tissue 

Score 2: moderate, certain histological typing 

Score 3: poor, undifferentiated, embryonal, synovial  

sarcomas, doubtful type 

Tumour necrosis Score 0: no necrosis 

Score 1: < 50% necrosis 

Score 2: ≥ 50% necrosis 

Mitotic rate 

(n/10 high-power field) 

Score 1: 0 – 9 mitoses 

Score 2: 10 – 19 mitoses 

Score 3: > 19 mitoses 

Histological grade Grade 1: total score 2, 3 

Grade 2: total score 4,5 

Grade 3: total score 6,7,8 

Table 2. Principal histological parameters of the FNCLCC grading system  
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2.4.3.  Staging of soft-tissue sarcomas 

In addition to grading, staging is an approach to evaluate the prognosis and 

clinical outcome for patients with soft-tissue sarcomas. Furthermore, it provides 

essential information to determine the best therapy concept. The currently 

internationally used staging classification was established by the Union 

Internationale Contre le Cancer (UICC), in collaboration with the American Joint 

Committee on Cancer (AJCC). The UICC/AJCC staging is mainly based upon 

anatomic characteristics of the primary tumour, such as size, depth, lymph node 

status, as well as distant metastases and histological grading. As mentioned 

above, the FNCLCC is the preferred grading system, given that it shows a higher 

accuracy in predicting distant metastases and tumour mortality. (97) Based upon 

the results of latest research, the system has undergone multiple modifications. At 

present, the 7th edition - published in 2010 - is available. (98)  

Recent controversies regarding changes in the new edition prompted various 

impulses for further developments of staging and prognosis. A significant 

modification from the 6th to the 7th edition concerning soft-tissue sarcomas is the 

change of lymph node positive but distant metastases free (N1M0) disease from 

stage IV to stage III. Furthermore, tumour depth is no longer stage effective. (97) 

In case of stage shifting, it is crucial to consider that it goes along with a change in 

prognosis but not automatically with an adaption of treatment. However, there is 

no direct correlation between therapy efficacy and tumour staging. The correct 

conclusion is rather that the success of therapy is related to tumour characteristics 

(e.g. size, depth, lymph node status, etc.). Thus, therapy should be adjusted to 

tumour attributes and not directly to the soft-tissue sarcoma staging level. (99)  

The aforementioned adoptions of the 7thedition led to criticism by several authors, 

due to the results of a study investigating more than 8,000 STS cases. It has been 

discussed as the new stage III classification of N1M0 STS is stated not to be the 

most exact assignment. For patients with an N1M0 sarcoma, the outcome has 

been shown to be intermediate, since the disease-specific survival was better than 

that of patients with M1 and inferior to patients with G3T2 (N0M0) disease.  
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Accordingly, a unique staging class for N1M0 is suggested. The currently used 

two-tiered classification for primary tumour size (≤5 cm or >5 cm) is stated as 

being too imprecise. With four classes (<5 cm, 5 to 10 cm, 10 to 15 cm, and > 15 

cm) being applied, a significant difference in outcome concerning the overall 

survival was observed by each step. (100,101) Furthermore, it is controversial that 

tumour depth is no longer stage relevant, even if it seems to be a significant 

prognostic factor. (102) 

Moreover, the diversity of histology of soft-tissue sarcomas is a great challenge for 

the latest staging classification, due to the difficulties of grading. Indeed, even if 

two different subtypes - like the dedifferentiated liposarcoma and the pleomorphic 

sarcoma - have the same grade, the overall survival outcomes will be diverse. 

(100)  

Overall, there is a huge continent of possibilities to specify and improve the 

prediction of clinical course for soft-tissue sarcomas. However, the challenge 

appears to be in maintaining the practicability and especially the reproducibility of 

staging systems in clinical routine. Given that the development of staging 

classifications is a process of research and advancement, further changes will 

take place in the future. Referring to this, specific staging systems for anatomic 

sites and histological subtypes have been suggested. (98,100) In these special 

nomograms, tumour survival should be predicted based upon clinical and 

histopathologic characteristics for each individual case. (103) For instance, a 

special postoperative nomogram was designed for liposarcomas, estimating a 5- 

and 12-year disease-specific survival. To develop the nomogram, the dataset of 

more than 900 liposarcoma cases was investigated with special regard to the 

differentiation of histologic variants (pleomorphic, round cell, myxoid, etc.), depth, 

size and margin status. (104) The most promising approach for developing an 

accurate classification for grading, staging and potentially even for molecular 

characteristics seems to be an intensive worldwide cooperation in research. 
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2.5. Treatment of primary soft-tissue sarcomas  

The main focus will be placed upon the therapy schedule of STS of the extremities 

and the trunk, as well as the neck and the head. Given that primary retroperitoneal 

soft-tissue sarcomas, gastrointestinal stromal tumours (GIST) and Kaposi’s 

sarcoma are excluded from the study, their treatment will not be specially 

mentioned here. 

At present, the standard concept includes three therapy options (surgery, 

radiotherapy, chemotherapy), which are individually combined for each patient 

according to their stage, histological typing and other clinical features. As 

previously mentioned, for an optimal clinical and oncological outcome the 

treatment of any soft-tissue sarcoma should be conducted in a specialized center, 

as it requires a high level of expertise and experience. Nonetheless, the role of 

chemotherapy is still not as clear as the role of radiation. (105) 

 

2.5.1.  Resection of primary soft-tissue sarcomas 

The principal treatment for almost every soft-tissue sarcoma is surgical resection. 

The main aim of surgery is to achieve a wide resection with negative surgical 

margins. If possible, it represents the cornerstone of therapy and the most 

effective treatment for extremity and trunk tumours. (105, 106) Therefore, the 

sarcoma should be removed en-bloc with a border of healthy tissue around. 

During resection, the sarcoma must not be incised, opened or violated in any 

manner, to ensure that the tumour remains intact for the entire time. It is crucial to 

avoid the rupture of the sarcoma and the outpouring of necrotic tissue or tumour 

material, especially myxoid mass. Shelling out the tumour mass along the pseudo 

capsule or tumour rupture are especially linked to an higher risk of local 

recurrence in stage III STS, a decrease in overall survival outcomes and 

metastases-free survival. (106) 

In case of such an unfavorable event, closure of the incision with healthy tissue, 

extensive lavage and immediate re-excision are the procedures of choice to 

achieve a better clinical outcome. Further adjuvant chemotherapy and especially 

radiation is used to decrease the risk of local recurrence. (107,108)  
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Especially the extent of surgery depends on several factors, e.g. the histological 

entity, staging level, neoadjuvant therapy and co-morbidity of the patients. For  

extracompartmental atypical lipomatous tumours, marginal excision is sufficient. 

(109) Moreover, anatomical constraints are a challenge, as surgical techniques 

must be adapted. Intact periosteum is seen as a natural barrier for tumour growth; 

therefore, periosteal stripping must not be performed, if evitable. Several studies 

have shown that periosteal stripping during surgery is related to a higher risk of 

pathologic fractures, especially after radiation. (110-112) 

Peripheral nerve involvement in soft-tissue sarcomas is an essential part of 

surgical management, given that it is crucial for later functionality and morbidity. 

Initially, nerve involvement can be evaluated by patient history and clinical 

presentation. At an early stage of nerve involvement, definitive signs are rare, 

although pain, paraesthesia, muscular atrophy or even distal motoric malfunction 

can often be seen. Further evaluation of peripheral nerves is usually achieved by 

MRI. This imaging modality is essential for decision-making, as it can often 

determine the probability of saving a nerve and identifying the ideal surgical 

access to the peripheral nerve. If MRI does not provide sufficient information, the 

decision concerning nerve salvage must be taken intraoperatively. The 

involvement of sensory and motoric nerves of the extremities (e.g. peroneal, 

femoral, sciatic, etc.) often resulted in amputation. Nowadays, the assessment of 

risk and functional benefit leads to an increase in limb salvage surgeries. (113) 

 As recent studies have stated that functionality after selected nerve resection is 

objectively and subjectively superior to amputation, limb-sparing surgery is 

recommended if adequate resection margins are achievable. (114) By contrast, it 

is usually not advisable to attempt nerve salvage in case of a completely tumour-

surrounded circumference of a nerve, as this would mean opening the tumour and 

creating un-acceptable positive resection margins. (115)  

An adequate, practical and accepted technique for nerve salvage is epineural 

dissection. (116) During surgery, nerve involvement should be evaluated again 

before the decision for epineural dissection is taken. This technique can be 

performed if at least 90° of the nerve circumference is in sight and not surrounded 

or connected to the tumour mass. This procedure should be conducted as the last 

step of tumour preparation.  
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Before a longitudinal incision of the epineurium with a fresh scalpel is made, it is 

recommended to cover the wound with drapes to prevent tumour spread in case of 

tumour violation. Subsequently, the nerve fascicles can be lifted out of the 

epineural sheath and every fiber that is aligned to the sarcoma or enters the 

tumour mass must be eliminated. In a study on sciatic nerve resection, Clarkson et 

al. showed that sciatic nerve resection compared to epineural dissection is not 

superior in oncologic outcome, while patients who underwent epineural dissection 

were not negatively affected in functional outcome. (116,117)  

However, nerve salvage is not always feasible, despite plenty of different 

treatment options being available. Nonetheless, the decision concerning the ideal 

treatment should be taken in cooperation with the patient regarding their personal 

needs and goals in life. Especially in the lower extremity, functional deficits after a 

single nerve resection can be offset by bracing, showing generally acceptable 

results. Conversely, nerve resection of the median, ulnar or radial nerves in the 

upper limb is frequently related to devastating limitations in function and 

subsequently has a principal impact on daily routine. Therefore, it is usually 

followed by procedures to recreate suitable function, like reconstruction with 

autogenous nerve grafting, tendon or distal nerve transfer. (118,119) In the event 

of multiple nerve involvement, adequate reconstruction is often not achievable. 

Therefore, amputation is the treatment of choice, since limb salvage is associated 

with more difficulties in function than benefits. Consequently, peripheral nerve 

involvement remains a main issue in limb salvage surgery for soft-tissue 

sarcomas. Despite many surgical procedures being available to handle these 

sarcomas at present, further research and development in the reprogramming and 

regeneration of nerves may eventually make amputation and currently used 

techniques obsolete. (117) 

Another challenge for surgical treatment is the involvement of vascular structures. 

It is crucial to consider the benefit of adequate resection margins, vessel salvage 

and later morbidity. It is usually diagnosed in MRI and MRI angiogram, which is 

considered the gold standard. A proven surgical technique if major extremity 

vessels are adjacent to the tumour is to perform the preparation of adventitia after 

a longitudinal incision, whereby a rim of healthy tissue will remain around the 

vessel-tumour interface. (120)  
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If resection is combined with neoadjuvant or adjuvant radiation therapy, the local 

tumour control is not reduced if resection margins contain vascular adventitia. 

(121,122,123) When the maintenance of major vessels is not realizable to achieve 

appropriate tumour margins, resection and subsequent reconstruction of the 

involved vascular structure is recommended. These procedures are required if the 

tumour arises from the vessel wall, or the vessel is completely embraced by the 

sarcoma mass. Autologous reverse saphenous vein graft is frequently used for the 

reconstruction. Given that the vein is not always suitable for a graft, artificial 

interponates out of poly tetra fluoro ethylene (PTFE) or Dacron are used. (124)  

Despite different well-established techniques for vascular resection and 

reconstruction, an elevated risk of complications is observed. In particular, the 

incidence of persistent peripheral limb edema, deep venous thrombosis or wound 

healing deficit followed by tissue transfer is higher after surgery of a sarcoma with 

vascular involvement. Due to vascular failure, those patients are more likely to 

undergo later amputation. (125-127) Several studies have shown that local tumour 

control and oncological outcome is not inferior, and functional outcomes of 

patients who undergo vascular resection were satisfying. (127-129) 

 

2.5.1.1. Resection margins 

Essentially, the primary treatment of extremity STSs is based upon surgery with 

adequate marings that usually led to amputation in the past, whereby limb-sparing 

surgery has been established as the gold standard at present. (1,7) Therefore, 

adequate resection margins play a crucial role in prognosis, as insufficient 

resection significantly increases the risk of local recurrence. (130 -132) 

However, it is a controversial issue, as there is no accordance in literature 

concerning a clear definition of adequate resection margins. Currently, a variety of 

descriptions of what is a sufficient resection is available, whereby Enneking et al. 

suggested the terms intralesional, marginal, wide and radical, further he 

distinguish contaminated resections and wide contaminated resections, in this 

case the tumour is completely removed but the capsule has been opened intra-

operatively.(133) 
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Other authors prefer metric measurements ranging from 3 - 5 cm (134-136) or 

microscopic evaluation. (132,137-140) 

 

Table 3. Classification of resection margins by Enneking et al. (133) 

 

 

However, a resection with negative margins is seen as a curative intent -aside from 

few sarcoma types - and it is called an R0 resection by the ESMO guidelines. (1) 

Furthermore, they state that the decision concerning whether resection margins are 

acceptable should be taken by a multidisciplinary team where surgeons, 

oncologists, pathologists determine the success of the surgical therapy. Regarding 

primary sarcoma characteristics (subtype, size, localization, anatomical limitations, 

etc.) as well as neoadjuvant treatment concepts, the goals of every resection should 

generally be negative margins and a rim of healthy tissue around the sarcoma.  

Other guidelines published by the NCCN suggest negative resection margins or 

appropriately wide margins, while a more precise definition is missing.  

Furthermore, in case of an inadequate resection with margins smaller than 1 cm or 

microscopically positive margins on bone or main neurovascular structures, 

adjuvant radiation therapy is recommended. (18,141). In a review, several studies 

were compared that suggest a system to evaluate resection margins where 1 mm is 

accepted.  

 Resection level 
Pathological 

evaluation 
R status 

Intralesional In the tumour Positive margins R2, R1 

marginal 
Extra capsular, in 

reactive tissue 
Positive margins R1 

wide 
Outside of reactive 

tissue 
Negative margins R0 

radical extracompartmental Negative margins R0 
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The recommended classification by the International Union against Cancer (UICC) 

defines a R0 resection with margins ≥ 1 mm, R1 with margins <1 mm and R2 

resection is characterized by positive macroscopic margins. (142,143) 

In 2009, German authors published a review of several studies and stated that the 

so-called R-classification is the most suitable and practical for clinical routine. In this 

system, R is the abbreviation of “residual”. An R0 is defined as a resection with 

macroscopic and microscopic negative margins and without distant tumour disease. 

Therefore, a sarcoma can only be classified as R0 if the pathologist has access to 

clinical data of the patient or a form written by the responsible surgeon that includes 

relevant information. R1 is characterized by microscopic positive margins or a 

resection along the pseudo capsule, whereas R2 means an intralesional tumour 

resection. If appropriate evaluation of resection margins is not feasible, the margins 

should be classified as RX. (139)  

 

Table 4. R-classification vs. UICC- classification of resection margins in STS 

 

The R-classification is significantly related to therapy success, has an essential 

impact on future therapy concepts and is seen as an essential prognostic factor. 

Furthermore, STSs with contaminated resection margins are more likely to develop 

metastases - especially at an earlier stage - and they have a higher risk of inferior 

overall survival. Several authors state that resection status is the principal surgical 

factor. (139,140,144,145)  

R status R-classification UICC-classification 

R0 

negative margins, 

intact anatomic barriers 

< 1 mm 

margins: ≥1 mm 

R1 

negative macroscopic margins 

positive microscopic margins 

 

margins: <1 mm 

R2 positive macroscopic margins positive macroscopic margins 
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Thus, sarcoma with inacceptable margins should be managed with re-resection or 

adjuvant treatment concepts such as radiation therapy. (146) Even if inadequate 

resection shows a negative impact on local recurrence, metastatic-free survival and 

overall survival, factors like tumour aggressiveness and biology must play a major 

role in tumour control, given that local recurrence and metastatic disease also 

occurs after R0 resection. (147) 

 

2.5.1.2. Re-resection 

At early stage, STSs are often mistaken for benign soft-tissue tumours; therefore, 

they are frequently excised with insufficient margins before they are finally referred 

to a specialized sarcoma center. Re-resection is the recommended procedure if the 

sarcoma was initially resected in a so-called whoops procedure or if unexpectedly a 

R0 resection could not be achieved in primary surgery. (148) The whoops 

procedure is defined as the incomplete resection of the tumour by a surgeon who is 

not aware of the diagnosis. (149) The result of secondary resection depends on 

various factors, including tumour spreading and contamination during the initial 

surgery, biological tumour characteristics (subtype, grading, etc.). (147) Another 

coefficient is the aggressiveness or re-resection, which should be adapted to the 

needs of the patient. 

However, functional outcome can be inferior in such cases, whereby subsequent 

morbidity can be higher and secondary plastic surgery is more commonly required 

(150) Several authors state that initially insufficient resection in combination with a 

second operation with or without subsequent adjuvant radiation therapy is not 

inferior or even better in disease-specific survival and local control, compared to 

patients who received a single surgery. (151-153) Contrary to local tumour control, 

a higher risk of distant metastases has been observed. However, the results of 

these studies are probably due to referral and selection bias. (148,153) 

Moreover, small and superficial sarcomas generally show a better clinical outcome 

and as they are more likely to be re-resected they comprise a great part of the 

evaluated cohorts. (154) In summary, it can be said that secondary operation is 

obligatory for R2 resection and recommended in case of primary R1 resection, apart 

from the liposarcoma G1, as it is less aggressive and a R1-resection is acceptable. 
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2.5.2.  Radiation therapy of primary soft-tissue sarcomas 

Especially since limb-sparing therapy concepts are recommended, radiation 

therapy (RTX) is an important treatment option for soft-tissue sarcomas. Both 

neoadjuvant and adjuvant concepts show equally good results in local control, 

distant metastasis and overall survival. (155) O.Sullivan et al. observed in their 

study a slightly improved overall survival for patients who underwent neoadjuvant 

RTX. (156) Therefore, particularly the radiation-related complications must be 

taken in consideration when the decision is made concerning whether neoadjuvant 

or adjuvant radiation concepts should be performed. As the risk of wound 

complication is higher in the lower extremities, post-operative RTX could be 

favorable at this site. (156)  By contrast certain authors state that in the upper limb, 

neurovascular structures and the functional outcome could benefit from the lower 

dose and the smaller radiation field of neoadjuvant RTX. (155-157)  

 

2.5.2.1. Adjuvant radiation therapy 

The currently recommended radiation dose for adjuvant RTX regarding the tumour 

appropriate treatment concept amounts to about 60 - 70 Gy. Usually a fraction of 2 

Gy is applied daily. (158) The aim of RTX is to reduce the number of vital sarcoma 

cells at the site of primary tumour. Furthermore, it should erase micro satellites or 

microscopic tumour contamination after an R1-resection.  

It has been proven that RTX has a beneficial impact in terms of local control, given 

that it can be increased by around 20% if surgery and RTX is combined. (159)  

In their review, Strander et al. observed a local control for sarcomas of the trunk 

and extremities of up to 90% if negative and microscopically positive resection 

margins were subsequently treated with RTX. Furthermore, even for intralesional 

resected sarcomas, a benefit in local control could be seen. (160)  

A recently published prospective study stated that the main value of RTX is the 

local control with acceptable treatment-associated morbidity, given that a 

statistically significant improvement of overall survival could not be proven. (161) 

Therefore, RTX must be considered in case of positive resection margins, primary 

tumours > 5 cm and tumours profound to muscle fascia. 
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 Additionally, in high-grade sarcomas, radiation is recommended since the major 

effect of radiation has been shown for these sarcomas, particularly in combination 

after surgery. (162) 

RTX represents an effective treatment modality, although it is associated with 

various acute and long-term side effects. Typical and frequent short-term 

complications are skin reactions such as erythema, acute swelling or pruritus. 

Often seen long-term effects are bone fractures, joint stiffness, lymph edema, 

tissue fibrosis and tissue indurations, as well as chronic infections, wound 

complications and necrosis. (155,163) 

The decision to perform RTX should always be made in consideration of these 

complications. However, there remain no well-defined criteria in which cases RTX 

is beneficial and when surgery alone is sufficient.  Therefore, the Memorial Sloan-

Kettering Cancer Center (MSKCC) published a nomogram to evaluate the need for 

RTX. (164) In this system, a score for each sarcoma patient is calculated based 

upon five factors, namely tumour size, age at diagnosis, resection margin status, 

histological subtype and grade. The score attempts to prognosticate the likelihood 

of local recurrence in the first three and five years after diagnosis. With a 

concordance index of 0.75, the normogram is not 100% reliable, although it will 

probably be helpful to facilitate the decision concerning whether RTX is necessary. 

Generally the in the surgical guidelines of ESMO and according to the mentioned 

normogram, surgery alone should only be performed in low-grade, superficial 

sarcomas or in tumours < 5 cm. (1) 

 

2.5.2.2. Neoadjuvant radiation therapy 

Given that neoadjuvant and adjuvant radiation therapy show equal results in terms 

of oncologic outcome, preoperative RTX is especially recommended in sarcomas 

that are initially inoperable; for example, due to anatomic barriers or difficult 

anatomic situations like periarticular sarcomas. (155,156,165) The suggested dose 

for neoadjuvant radiation therapy is about 50 Gy (2 Gy per day).  

In case of positive resection margins, adjuvant radiotherapy is additionally 

performed with a boost of 10-16 Gy. (166) A high sensitivity of myxoid liposarcoma 

to RTX was reported by several studies several years ago. (167-169)  
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In a recent study, the sensitivity to radiotherapy of myxoid liposarcoma (MLS) and 

MFH has been compared, where by a reduction of 59% in median tumour volume 

of MLS was observed in MRI. (170) 

 

2.5.3 Chemotherapy of primary soft-tissue sarcomas 

In literature, the positive effect of chemotherapy (CTX) is controversial and thus 

CTX is currently not part of standard treatment concepts for localized soft-tissue 

sarcomas. For the treatment of soft-tissue sarcomas, the mainly used 

chemotherapeutic agents are doxorubicin, an anthracycline and ifosfamide. A 

recent trend in chemotherapy is to use histology-specific chemotherapeutic agents 

or other combinations to increase the response rate. (171)  

The advantage of neoadjuvant chemotherapy theoretically lies in downsizing the 

tumours to render the sarcoma more resectable and the subsequent surgical 

procedure less morbid. Especially in combination with RTX, it should present an 

early therapy for micro metastases, help to increase local control rates - especially 

in high-grade sarcomas - and should reduce the required radiation dose. (172) 

Preoperative CTX should be considered as a treatment option for patients with 

large or high-grade sarcomas, as well as for those deemed as borderline 

resectable. (166,173)  

The decision concerning whether CTX should be performed should be taken 

regarding the patient’s age, any co-morbidity, as well as the histological subtype, 

as a highly varying chemosensitivity between different sarcoma types has been 

observed. Especially for the extraskeletal Ewing sarcoma and 

rhabdomyosarcoma, systemical chemotherapy is essential. (174-176) 

Furthermore, the MLS as well as the synovial sarcoma have a significantly higher 

responsiveness to CTX than other STS, with literature having reported response 

rates of ≥50% for synovial sarcomas. (177-179) However, despite these results, 

the benefit of neoadjuvant CTX remains controversial. 

Similar to neoadjuvant CTX, the role of adjuvant chemotherapy is debatable, 

although it is probably beneficial for certain chemosensitive subtypes. 

Furthermore, it might be considered in cases where RTX is not recommended for 

local recurrence as nearby critical structures would be affected.  
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Recently published reviews have reported that none or just little overall survival 

benefit was observed for patients treated with adjuvant chemotherapy. (180,181) 

Moreover, the largest study on adjuvant CTX with doxorubicin and ifosfamid with 

the data of EORTC 62931 could not prove the benefit from chemotherapy in 

progression-free survival, local control or overall survival. Woll et al. state that 

superior survival in other studies is probably due to the effect of improved surgery 

techniques and the more frequent use of adjuvant RTX. (180) In 2010 Italiano et 

al. evaluated the effect of adjuvant CTX and observed in a large cohort of 1513 

adult patients that adjuvant chemotherapy is especially beneficial grade 3 STS. 

(182) However, concerning the benefit of CTX for STS, several unanswered 

questions remain, thus rendering further evaluation and studies necessary.  

 

2.5.3  Isolated limb perfusion 

As mentioned before limb-sparing surgery has become an important part of the 

treatment of STS and should be achieved, if feasible. Especially in case of huge or 

non -resectable tumours neoadjuvant CTX or RTX are preformed. Another 

treatment modality to reduce sarcoma size, is the isolated limb perfusion (ILP) with 

tumour necrosis factor alpha (TNF-α) or Melphalan.  

The aim of ILP is to administer the chemotherapeutic intra-arterially directly at the 

area of tumour to maximize the effect. (183) Several studies showed that 

neoadjuvant isolated limb perfusion with TNF- α and melphalan with a limb 

salvage rate of 87% is and effective treatment modality especially for STS in the 

lower extremity and high-risk STS and it improves in combination with tumour 

resection local control.(184-186) 
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2.6. Local recurrence 

Local recurrence (LR) occurs in 10% to 18% of all STS patients, depending on the 

reference center and the therapy concept, surgery with or without RTX. 

(146,187,188) Typical risk factors for LR are insufficient resection margins and 

high grade, while rather controversial factors are age and the site of the sarcoma. 

(146,189) Generally, high-risk STSs tend to relapse during the first two or three 

years after resection, whereas LR of low-risk sarcomas occurs less frequently and 

usually later. (1)  

The main impact of LR of sarcomas is relatively unclear, although a negative effect 

for clinical outcome has been observed, due to psychological distress and further 

surgeries often associated with higher morbidity and an increased rate of wound 

complications.  

Furthermore, it is associated with augmented financial costs, as an intensive 

follow-up and treatment is required. Therefore, it is crucial to motivate patients to 

regularly participate in diligent follow-up examinations to detect LRs as early as 

possible. 

 

 

2.7. Metastatic disease 

Especially large, deep and high-grade STSs tend to develop metastatic disease 

usually in the first 2-3 years after competition of primary treatment. The risk of 

metastases for theses sarcomas lies between approximately 40% and 50%. (5-7) 

By contrast, low-risk sarcomas tend to metastasise later and less frequently. 

Metastatic spread of extremity STS usually happens hematogenously. (5)  

Several studies have shown that the lung is the most frequent site for metastases 

from extremity soft-tissue sarcomas. Isolated lung metastases develop in 20-50% 

and are associated with a poor prognosis. (21,190,191) By contrast, the incidence 

of lung involvement with disseminated disease has been reported around 70% to 

80%. (6,8,192)  
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For many authors, pulmonary resection - when possible - is the ideal treatment for 

patients with pulmonary metastases of extremity STS, as long-term survival is 

possible. (21,6,193) The European Organization for Research and Treatment of 

Cancer – Soft Tissue and Bone Sarcoma Group evaluated 255 patients who were 

treated with pulmonary metastasectomy and observed an overall survival rate of 

54% at three years and 38% at five years. (3) Other authors have reported inferior 

five-year survival rates, ranging from 25-35%. (194-196) 

Certain subtypes - like epithelioid sarcoma, clear cell sarcoma and 

rhabdomyosarcoma - are more likely to develop metastases in regional lymph 

nodes. However, this type of metastatic disease is rare and accounts for less than 

5% of all metastases. (21,5,9,197) 

Other less frequent metastatic sites of extremity STS are bone, brain, mediastinum 

as well as intra-abdominal or retroperitoneal locations or liver. (1,21) In particular, 

the MLS has a high extrapulmonary metastatic potential. (198,1) 

The median survival after detecting distant metastases of all STS ranges from 11 

to 15 months and 20-25% of those patients are still alive after two - three years. 

(3,4) In case of unresectable metastatic disease systemic treatment provides 

essential symptom palliation, prevents fast progression and may prolong survival. 

Individualized systemic therapy is crucial and must be adapted to several factors 

(e.g. histology, biological behavior, comorbidities, patient’s preference, etc.).  

As already mentioned above, the response to chemotherapy depends on certain 

factors, like performance status, previous response to chemotherapeutic agents, 

age, presence of hepatic metastases, tumour grade, histology and the duration of 

the disease-free interval. (195) 

In certain cases, RTX can be used for local palliation of metastatic soft-tissue 

sarcomas. (192) Especially for brain metastases, whole-brain radiotherapy is the 

standard treatment. Furthermore, external beam RTX is a successful and efficient 

treatment for pain palliation and to prevent morbidity associated with bone 

metastases. (197,198) However, the mainstay of therapy for disseminated 

metastatic disease of soft-tissue sarcoma is currently chemotherapy. For patients 

with limited disease-related burden, multimodality treatment schedules have 

beneficial effects on survival. (199,200) 
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2.7.1.  Intra-abdominal and retroperitoneal metastatic disease 

In the natural history of extremity soft-tissue sarcoma, intra-abdominal or 

retroperitoneal metastases are relatively rare. When it occurs, it is commonly late 

in the course of disease and often after the sarcoma cells have spread to other 

locations, especially to the lungs. (10,11,3) The incidence of isolated abdominal 

metastatic disease is rather low, and varies between 2.9% and 5%. (12,13) 

Several studies showed that intra-abdominal or retroperitoneal metastases were 

diagnosed after a mean interval of 23 to 45 months after primary diagnosis. 

(11,14-17) 

Certain histological subtypes - like the myxoid liposarcoma and the 

leiomyosarcoma - tend to initially develop intra-abdominal or retroperitoneal 

metastases. (12,13,16) A common site of these intra-abdominal metastases is the 

liver, whereas pancreatic metastases are relatively rare. (14,15,201,202) A study 

by De Witt et al. compared primary pancreatic lesions and pancreatic metastases 

with endoscopic ultrasound and observed that metastatic lesions tend to be well-

defined, whereas primary tumours show irregular margins.(203)  

The diagnosis of intra-abdominal or retroperitoneal metastases is difficult, as 

symptoms are vague and unspecific. Further, they manifest only when the disease 

is already at an advanced stage. Possible complaints are intestinal obstruction, 

abdominal pain, gastrointestinal bleeding, anorexia or abdominal distension.  

Patients with symptoms should undergo examination and investigation for 

metastases. (10,11) As symptoms of intra-abdominal metastases occur relatively 

late, several authors recommend imaging of the abdominal cavity in regular 

intervals. However, no consensus has been established, whether diagnostic 

imaging should be preformed for all histological subtypes and whether ultrasound 

or CT-scan should be used during the follow-up.  
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Figur 3. Liver metastases of 64 year-old patient with myxoid liposarcoma  
 
 

Generally, treatment must be adapted to the extent of metastatic disease. Surgical 

resection for isolated solitary or multiple metastatic lesions is considered as the 

only curative therapy, whereas all other treatment modalities are seen as 

palliative. (204) For the maximal clinical benefit of metastasectomy and for the 

reduction of treatment-associated morbidity, patient selection is crucial. However, 

due to the curative potential of surgical resection, all patients should be evaluated 

for metastasectomy. (10,11,15,205) To achieve complete resection en bloc 

excision of adjacent structures (e.g. colectomy, nephrectomy splenectomy) may 

be necessary.  

In case of disseminated and non-resectable metastatic disease, systemic 

chemotherapy is the treatment of choice. The most commonly used multiagent 

regimes include doxorubicin in combination with ifosfamid, but a statistically 

significant improvement of survival could not be observed, compared to 

doxorubicin alone. (206-208) Other regimes comprehend gemcitabine with 

docetaxel (209) or ifosfamid with etoposid. (210) 
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2.8.  Follow-up 

Follow-up regimes aim to detect LR or metastatic disease at an early stage, when 

therapy is feasible and still effective. Consequently, an efficient, well-established 

risk-adapted follow-up schedule may prolong patient survival. (211-214) Generally, 

these protocols are based upon the predicted risk for local and systemic relapse. 

Since histological grade, subtype, tumour size, depth and localization are seen as 

major risk factors, they must be considered as an integral aspect in developing an 

efficient protocol. (215-218) 

Given that the majority (>95%) of soft-tissue sarcomas relapse during the first five 

years after treatment, as well as about 80% of pulmonary metastases and around 

70% of LR develop during the first 2-3 years of follow-up, regular examinations 

within this period are crucial. Follow-up for low-grade lesions should involve at 

least history-taking and physical examination, whereas for high-grade tumours 

additional imaging with chest X-ray/CT is recommended. Generally, for routine 

follow-up imaging, X-ray is sufficient, given that it has a higher specificity. 

However, in case of suspect findings and in high-risk STSs, CT scans are highly 

commended. (1,216) Concerning LR, especially patients’ self-examination, history 

and physical examination, - particularly of the primary tumour site - are essential. 

For the early detection of LR, ultrasound or MRI are recommended by certain 

experts, although there remains a lack of consensus concerning the use of MRI. 

(219-222)  

At present, only the NCCN guidelines recommend abdomen and pelvis CT scans 

for certain subtypes (MLS, leiomyosarcoma, epithelioid sarcoma, angiosarcoma) 

during follow-up. (12,13,18) Despite several authors suggesting regular abdominal 

CT scans, abdominal imaging is currently not part of the follow-up 

recommendations of ESMO. (1,6,21) At present, no consistent follow-up protocol 

is established and no reliable data has been published suggesting specific 

intervals. The ESMO clinical practice guidelines recommend examinations every 

2-3 months in the first two years, every 2-4 months for years 3-4 and every 6 

months for years 5-10. Subsequently, regular checks every 6-12 months are 

suggested, depending on the center’s practice and tumour-specific factors. 
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As late advanced disease can even arise after more than 10 years, no generally-

accepted time for stopping the follow-up has been established. Further secondary 

radiation-associated (angiosarcoma) or independent (acute myeloid leukemia) 

cancers could develop after treatment. (1)  

 

2.9. Prognosis and new predictive factors 

The prognosis of soft-tissue sarcomas depends on several well-known factors, 

such as age at diagnosis, tumour size, histological grade and subtype, as well as 

the tumour depth and primary localization. (76,130) Another evaluated factor that 

has a negative impact on prognosis is being aged older than 60, as such patients 

are more likely to have multiple comorbidities and are frequently treated with a 

less aggressive therapy. (223,224) Therefore, overall 5-year survival rates may 

vary between 50% and 75%. (21,225)  

Several recent studies aim to identify new predictive factors for the clinical course 

and outcome of patients with STS. Given that DNA repair mechanisms are an 

essential factor for cancer growth, a recent study has evaluated the association of 

certain genes for DNA repair pathways with oncological outcome. However, no 

correlation between the genes RAD51, XRCC2 and XPD and the overall survival 

or LR could be shown. (226)  

By contrast, another study observed a high risk of tumour-related death if there is 

a co-expression of survivin, an inhibitor of apoptosis and human telomerase 

reverse transcriptase. (227)  

 A study published in 2014 was first able to show that higher preoperative uric acid 

levels are associated with superior tumour-specific survival for patients with soft-

tissue sarcomas treated with curative intent. (228) Furthermore, a correlation 

between elevated c-reactive protein (CRP) levels and tumour aggressiveness as 

well as inferior cancer-specific survival has been observed. (229,230) Moreover, it 

has been shown that a preoperatively low lymphocyte/monocyt ratio, elevated 

plasma fibrinogen level and a high neutrophil/lymphocyte ratio are associated with 

inferior prognosis. (231-233)  
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3. Material & Methods 

For this study, the files of patients with soft tissue sarcomas that have been treated 

at the department of Orthopaedics and Orthopaedic surgery at the Medical 

University of Graz Austria and at the Department of Orthopaedic Oncology at the 

Sarcoma Center Berlin-Brandenburg in Berlin, Germany were evaluated in a 

retrospective analysis.  

 

3.1. Dataset 

The basis for our retrospective analysis is a dataset that includes STS patients that 

underwent surgical treatment with a curative intent between 2000 and 2009 at the 

institutions mentioned above. Patient demographics such as age, gender, time of 

diagnosis and other disease-related information like histological subtype, treatment 

regimes as well as metastatic related information have been included in this 

dataset.  

 

3.2. Completion of dataset 

For a more detailed evaluation of these STS cases, a completion of this dataset 

was preformed. The files of those patients were reviewed, patient histories were 

evaluated and surgical as well as pathological reports of biopsies and later 

definitive surgery were analysed. Further data about neo-adjuvant and adjuvant 

therapy as well as information about metastatic disease have been collected. 

The analysed dataset included data for the age and gender of the patients, tumour 

characteristics like histological subtype, size, depth, grade and primary 

localization. Further information about the treatment regimes comprehended 

surgery, resection margin status, administration of radiotherapy and 

chemotherapy. The final endpoints were the occurrence of intra-abdominal 

metastases, overall survival or the patients’ death.  
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3.3. Patients and definition of characteristics 

From 2000 to 2009 558 patients who fulfilled the inclusion criteria, underwent 

surgical treatment in our institutions and their data was analysed retrospectively in 

our study. Patients with an intra-abdominal or retroperitoneal soft tissue sarcoma 

were excluded, as they are more likely to develop local recurrence or metastases 

in these localizations. (15,234) Further, patients younger than 18 years were not 

included, because they are usually treated more aggressively, often with 

neoadjuvant and adjuvant CTX. Moreover, surviving patients with an event-free 

follow-up of less than 24 months and those with primary metastatic disease were 

excluded, due to poor prognosis. The follow-ups were performed until December 

2012. If patients did not come to follow-up examinations, they or their general 

medical doctor were called to obtain necessary information on the patient status. 

 

Before we had excluded these patients we collected the data of 753 patients. Four 

of them could not be included as the primary sarcoma was located intra-abdominal 

or retroperitoneal. 92 patients were excluded due to an event-free follow-up of less 

than 24 months and 48 patients, as they had had obtained prior therapy with a non 

curative intent. Further, 50 patients with primary metastases were excluded. In 

these 50 patients 57 locations of metastatic lesions were detected. The exact 

distribution is seen in table 5. 

 

  Absolute count (n) Percent (%) 

Total cohort 608 100.00 

  
 

  

Lungs 36 5.9 

Lymphatic nodes 16 2.6 

Bones 2 0.3 

Pleura 1 0.2 

Liver 1 0.2 
Suprarenal gland 1 0.2 

Table 5. Distribution of primary metastases in 608 patients 
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Patients were referred to the departments with STS suspicious tumours (n=231), 

after external biopsy (n=101) or after resection at peripheral hospitals with 

diagnosis of a sarcoma in the pathologists’ reports (n=226). In the majority of 

cases, limb-sparing surgery was feasible and performed by specialized surgeons 

in our centers. In the case of initial external resection, re-resection was performed 

when possible. The main aim of surgery was to achieve a wide resection with 

macro- and microscopically negative resection margins. Exceptions to the intent of 

surgery were made for the atypical and well differentiated liposarcoma (low-grade 

sarcoma) according to modern recommendations and guidelines. (1) Especially in 

the second half of the evaluated period, marginal resection was performed in most 

of these sarcomas, due to a low tendency for local recurrence in the extremities. 

(1) 

As a multidisciplinary approach is standard of care in our institutions, high-risk 

patients were treated with adjuvant radiation therapy. In case of high-grade 

tumours, large size and adverse events such as tumour violation during surgery 

adjuvant radiotherapy was preformed. The main criteria for the administration of 

adjuvant chemotherapy were a high risk of systemic disease in accordance with 

nomograms and multidisciplinary. (1) The follow-up schedules in both centers 

included regular checks of the patient every two or three months in the first three 

years, and then every six months until the fifth year, and thereafter annually.  

The follow-up examination included the taking of the patient’s history, clinical 

examination, MRI of the tumour site, CT and alternating plain radiography of the 

lungs. Further regular abdominal ultrasound examinations were performed at the 

department of Orthopaedics and Orthopaedic surgery at the Medical University of 

Graz, whereas routine imaging of the abdomen was not part of the follow-up at the 

Sarcoma center Berlin-Brandenburg. In the case of abdomen-related symptoms, 

such as pain, bloating or obstipation, a CT-scan of the abdomen was additionally 

preformed additionally in both centers. The above-described factors underwent 

univariate and multivariate evaluation for statistical analysis and were 

characterized as follows.  
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Patient characteristics were defined as male versus female and age under or 

above 65 years. Seventeen histological subtypes were defined, namely 

liposarcoma, not otherwise specified, myxoid liposarcoma, pleomorph 

liposarcoma, fibrosarcoma, myxofibrosarcoma, leiomyosarcoma, 

rhabdomyosarcoma malignant peripheral nerve sheath tumour (MPNST), 

angiosarcoma, synovial sarcoma, not otherwise specified sarcoma, clear-cell 

sarcoma, epitheloid sarcoma, extraskeletal Ewing-Sarcoma, extraskeletal 

chondrosarcoma, extraskeletal osteosarcoma and alveolar soft-part sarcoma. Size 

was evaluated with a cut-off at five centimeters. The tumour depth factor was 

analysed by its relation to the fascia, in regard to whether it was profound or 

superficial. Further, the primary tumour was classified according to the TNM-

Classification for Soft tissue sarcoma, namely T1a, T1b, T2a, and T2b. 

The grading of STS was evaluated according to the FNCLCC grading system, 

namely G1, G2, G3. As especially for epithelioid sarcoma, clear cell sarcoma, 

angiosarcoma, and extraskeletal Ewing-sarcoma grade provides lesser 

information than histological typing, and therefore grading was not applied for 

these subtypes and they were classified as high grade tumours. (91,94) Moreover, 

grading was analysed with the dichotomous pattern of low grade versus high 

grade. Low grade included G1 and high grade all others. The localization of the 

primary STS was divided into four categories, namely lower and upper extremity, 

thoracic/trunk as well as head/neck. The extremity categories also comprehended 

the upper and lower girdles.  

The biopsy and resection specimens were examined and diagnosed by five 

specialized pathologists; in certain cases, other reference STS pathologist was 

consulted. In order to classify the resection margins, we applied the R-

classification, to the extent that the information from the pathology reports allowed 

it. 

Additional treatment modalities such as radiation therapy and chemotherapy were 

classified in neoadjuvant, adjuvant and both therapies in combination.  

Local recurrence was registered from the day when it was first diagnosed. The 

treatment modalities for the LR were divided into four categories (watch and wait, 

surgical resection, radiotherapy, chemotherapy).  
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The end point metastatic disease is initially divided in dichotomous categories and 

then in localization (lungs, lymphatic node, bone, pleura, mediastinum, 

pericardium, brain). Further, symptoms, the diagnostic method, how it was 

diagnosed (follow-up, trauma, or other) and the date, when the metastatic disease 

was diagnosed have been filed. The same goes for the end point data, which most 

importantly concerns intra-abdominal metastases. The follow-up period of patients 

was registered as months between the date of first presentation in our centers and 

the date of last presentation or the date of the patient’s death.  

For all statistical analyses, the Statistical Package of Social Sciences version 20.0 

(SPSS Inc., Chicago, IL, USA) was used. A p <0.05 was considered statistically 

significant. For the comparison of unrelated samples, Fisher’s exact test was used. 

Non-parametric analyses were performed with the Mann-Whitney U test and 

survival curves were calculated with the Kaplan-Meier method and finally 

compared with the long-rank test. 

The study has been approved by the Institutional Review Board of the Medical 

University of Graz (24-573ex 11/12). 
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4. Results 

 

4.1. Presentation of patients and clinical data 

In our study, 558 patients that were treated in the mentioned institutions between 

2000 and 2009 could be included. Overall, 52.5% (n=293) were male patients and 

47.5% (n=265) were female patients, who all had extra-abdominal and extra-

retroperitoneal soft tissue sarcoma. The mean age at diagnosis was 57 years 

(range: 18-96 years). With a count of 221 patients, 39.6% of patients were older 

than 65 years. The median follow-up time was 58.3 months with a range between 

4 to 148 months. 

86.9% of all tumours were initially located at the extremities. The most frequent 

primary tumour site was the lower extremity with 70.6% (n=394), followed by the 

upper extremity with 18.6% (n=104), the trunk with 9.9% (n=55) and 0.9% (n=5) of 

all sarcomas were at the head or neck. 

In the total cohort, 17 subtypes have been identified. The 558 patients were 

histologically classified as follows: 15.2% liposarcoma (round-cell, well 

differentiated), 14.7% myxofibrosarcoma, 9.9% leiomyosarcoma, 9.7% myxoid 

liposarcoma, 9.3% synovial sarcoma. The category of otherwise diagnosed STS 

comprised of 25.8% of all patients, the highest percentage.  

As 74.7% of all sarcoma were classified as G2 or G3, the study concentrates 

mainly on high-grade tumours. Grading was not applicable for 25 sarcomas, 

including clear-cell sarcomas, angiosarcomas, epitheloid sarcomas and Ewing-

sarcomas. 

The tumour depth was defined as superficial in 36 patients, in 483 patients the 

primary sarcomas was located deep in the fascia, and this corresponds with 

86.56% of the total cohort. For 39 sarcomas, the tumour depth was unknown. In 

69.4%, the primary tumour was classified as T2b, in 17.2% as T1b, in 3.9% T1a 

and just 2.5% as T2a.  
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The evaluated sarcomas were mainly large tumours. The mean tumour size was 

8.9cm with a range of 1 to 33 centimeters. In 401 patients the primary STS was 

larger than 5 centimeters in the pathology report.  

More exact information on clinical data is provided in table 6.  

 

  Absolute count (n) Percent (%) 

Eligible patients 558 100.0 

Sex 
 

  

         Male 293 52.5 

         Female 265 47.5 
  

 
  

Primary tumour site 
 

  

          Lower extremity 394 70.6 

          Upper extremity 104 18.6 

          Trunk 55 9.9 

          Head/ Neck 5 0.9 

Histology 
 

  
          Undifferentiated/unclassified 
           sarcomas 144 25.8 

          Liposarcoma 85 15.2 

          Myxofibrosarcoma 82 14.7 

          Leiomyosarcoma 55 9.9 

          Myxoid liposarcoma 54 9.7 

          Synovial sarcoma 52 9.3 

          Fibrosarcoma 14 2.5 

          MPNST 13 2.3 

          Chondrosarcoma 12 2.2 

          Rhabdomyosarcoma 11 2.0 

          Angiosarcoma 9 1.6 

          Angiosarcoma 9 1.6 

          Clear-cell sarcoma 6 1.08 

          Pleomorphic liposarcoma 5 0.9 

          Ewing-sarcoma 5 0.9 

          Extrask. osteosarcoma 3 0.5 
          Alveolar soft-part sarcoma 2 0.4 
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Absolute count (n) Percent (%) 

Tumour grade (FNCLCC) 
 

  

          G1 124 22.2 

          G2 143 25.6 

          G3 249 44.6 

          not applicable 25 4.5 
          unknown 17 3.1 

TNM-Classification 
           T1a 22 3.9 

         T1b 96 17.2 

         T2a 14 2.5 

         T2b 387 69.4 

          unknown 39 7.0 

Tumour depth  
 

  

          superficial  36 6.4 

          profound 483 86.6 

          unknown 39 7.0 

Tumour size 
 

  

          < 5 cm 114 20.4 

          ≥ 5 cm 401 71.9 
          unknown 43 7.7 

Table 6. Clinical and patient related data. 
 

The results of surgery were classified by resection margin status after definitive 

surgery. 89.1% of all the patients had negative resection margins according to the 

R-classification. In 39 patients, only an R1 resection could be achieved. 20 of 

these patients received adjuvant RTX, 11 patients had a G1 liposarcoma, and 

therefore the R1 resection was sufficient according to the ESMO guidelines. (1) 

Seven of the 39 patients did not obtain additional treatment after surgery. 
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4.2. Treatment modalities and end point data 

In table 7, the counts of treatment modalities that were additionally preformed to 

surgery are listed. In 85 cases (15.2%) isolated limb perfusion (ILP) was applied. 

In total, 43.0% (n=221) of the cohort received additional radiation therapy; in 3.4% 

neoadjuvant radiotherapy and in 39.6% adjuvant radiotherapy was applied. 221 

patients underwent additional postoperative radiotherapy, due to a high-grade 

sarcoma or in cases STS with unclear resection margin status. 52.3% of all high-

grade sarcoma received additional radiotherapy. 

All in all, in 20.6% (n=115) of all patients, some kind of chemotherapy was 

preformed. 64 patients received only neoadjuvant CTX, 51 patients received only 

adjuvant chemotherapy and 20 patients both. 26.6% of all high-grade tumours and 

22.4% of all sarcomas larger than 5 centimeters were treated with chemotherapy. 

 

  Absolute count (n) Percent (%) 

Isolated limb perfusion (ILP) 
 

  

          No ILP 473 84.8 

          ILP 85 15.2 

Radiation therapy (RTX) 
 

  

          No RTX 319 57.0 

          RTX 240 43.0 

          Neoadj. RTX 19 3.4 

          Adj.RTX 221 39.6 

Chemotherapy (CTX) 
 

  

           No CTX 443 79.4 

           CTX 115 20.6 

           Neoadj. CTX 64 11.5 

           Adj.CTX 51 9.1 
           Neoadj. + adj. CTX 20 3.6 

Table 7. Additional treatment modalities 
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193 patients had an event during follow-up, which means that 34.6% of the total 

cohort developed either metastatic disease, local recurrence or both. Distant 

metastatic diseases were seen in 148 patients, comprising of up to 26.5% of the 

total cohort. All of them were secondary metastases of soft tissue sarcomas. For 

intra-abdominal metastases that represents the primary end point and the greatest 

interest of our study with a percentage of 5.0% (n=28) has been observed. The 

time to diagnosis of the abdominal metastatic disease was 32.7 months with a 

range between 1 and 100 months. 17.9% (n=100) of all patients developed a local 

recurrence, after a mean follow-up of 22.3 months (range: 1.6 - 94.5 months). At 

last follow-up 54 patients (9.7%) were dead of disease, making up 9.7% and 55 

patients (9.9%) dead of other cause. The mentioned counts and percentages are 

shown in detail in table 8. 

 

 
  Absolute count (n) Percent (%) 

Total cohort 558 100.00 

Distant metastases     

No 410 73.5 

Yes 148 26.5 

Abdomen/Retroperitoneum met. 
  No 530 95.0 

Yes 28 5.0 

Local recurrence 
 

  

No 458 82.1 

Yes 100 17.9 

Overall survival 
 

  

No death 449 80.5 

Death of disease 54 9.7 
Death of other cause 55 9.9 

Table 8. End point data 
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4.2. Metastatic disease  

148 patients developed distant metastases after a mean follow-up of 20.5 months 

(range: 1 – 107.2 months), resulting in 26.5% of the total cohort. 8.4% (n=47) of all 

patients had a local relapse in addition to the metastatic disease. 27 of these 47 

patients developed the local relapse prior to distant metastases. The mean age at 

the time of diagnosis of the primary tumour of patients who were diagnosed with 

metastases was 57 years (range: 18 – 88 years). 80 male and 68 female patients 

developed distant metastases.  

 

4.2.1. Extra-abdominal metastases 

21.5% (n=120) of all patients developed only extra-abdominal or extra-

retroperitoneal metastases. In all 148 patients with distant metastases, 223 extra-

abdominal metastatic sites have been identified. The most frequent site of all 

metastatic lesions was the lung, as 19.5% (n=109) of the total cohort developed 

pulmonary metastases, followed by bones with 5.9% (n=33), lymph nodes with 

4.8% (n=27) and pleura with 2.9% (n=16). More detailed information about the 

affected sites is presented in Table 9. 10.0% (n=56) of all patients had isolated 

pulmonary metastases.  

  Absolute  count (n) Percent (%) 

Total cohort 558 100.00 

  
 

  

Lungs 109 19.5 

Bones 33 5.9 

Lymphatic nodes 27 4.8 

Pleura 16 2.9 

Soft tissue 15 2.7 

Mediastinum 5 0.9 

Brain 5 0.9 

Subcutan tissue 4 0.7 

Pericardium/ Endocardium 3 0.5 

Skin 3 0.5 

Others 2 0.4 
Meninges 1 0.2 

Table 9. Distribution of metastases 
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15 of all histological subtypes developed extra-abdominal metastases. The most 

common entities were undifferentiated/unclassified sarcomas (24.2%), 

leiomyosarcoma (15.0%) and myxofibrosarcoma (10.8%). The exact percentages 

are listed in Table 10. Similar to the total cohort, a great amount of high-grade 

sarcomas were observed. 92.5% (n=111) of all STS that developed only extra-

abdominal metastases were classified as high-grade tumours. The most common 

primary tumour site was the lower extremity with 72.5% (n=87). 75% (n=90) of the 

primary tumours that developed extra-abdominal metastases were ≥ 5 cm and in 

89.2% (n=107) the primary sarcoma was located deep to the fascia.  

With 68.3% (n=82), most of the extra-abdominal metastatic lesions were detected 

with CT-scans of the thorax during regular follow-up examinations. In 61.6% of all 

patients with just extra-abdominal metastatic disease palliative chemotherapy was 

applied. In 50% of isolated metastatic lesions to the lung or lymphatic nodes were 

resected. In 16 cases, resulting in 13.3% of patients with these metastases, 

radiation therapy was preformed for symptom palliation.  

 

  Absolute count (n) Percent (%) 

Extra-abdominal metastases 120 100.00 

Histology     

Undifferentiated/unclassified 
sarcomas  

29 24.2 

Leiomyosarcoma 18 15.0 

Myxofibrosarcoma 13 10.8 

Synovialsarcoma 12 10.0 

Liposarcoma 6 5.0 

Rhabdomyosarcoma 6 5.0 

MPNST 6 5.0 

Angiosarcoma 6 5.0 

Myxoid liposaroma 5 4.2 

Fibrosarcoma 6 5.0 

Clear- cell sacoma 5 4.2 

Epitheloidsarcoma 3 2.5 

Extrask. Chondrosarckoma 2 1.7 

Alv. soft-part-sarcoma 2 1.7 

Extrask. Ewing-sarcoma 1 0.8 

 

Table 10. Histological subtypes of extra-abdominal metastases 
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4.2.2. Intra-abdominal metastases 

After a mean follow-up of 32.7 months (range, 1 - 100 months) 5.0% (n=28) of the 

total cohort developed intra-abdominal metastases. The mean age at diagnosis of 

the primary tumour was 58 years (range: 18 – 76). With 46.4% (n=13) of male 

patients and 53.6% (n=15) of female patients, no statistically significant gender 

preference had been observed for these metastatic lesions. 

5 (17.9%) of these 28 patients had isolated abdominal metastatic lesions. 3 

(10.7%) patients had abdominal metastatses and other non-pulmonary 

metastases. 20 (71.4%) of all patients with intra-abdominal metastases developed 

metastases to the lung in combination of other metastatic lesions.  

In 14 of these 20 patients metastases to the lung were diagnosed before 

abdominal lesions, in four cases they were diagnosed at the same time in the CT-

scan and in 2 patients abdominal metastases were diagnosed prior to lung 

metastases. 

The most common intra-abdominal site was the liver with 2.9% (n=16) of the total 

cohort, followed by the intestine with 0.7% (n=4) and the pancreas with 0.5% (n=3) 

and peritoneum with 0.5% (n=3). More detailed information is shown in Table 11.  

 

  Absolute count (n) Percent (%) 

Total cohort 558 100.00 

Liver 16 2.9 

Intestine 4 0.7 

Peritoneum 3 0.5 

Pankreas 3 0.5 

Abdomen 2 0.4 

Diaphragma 2 0.4 

Omentum 1 0.2 
Suprarenal gland 1 0.2 

Table 11. Distribution of intra-abdominal metastases 
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4.2.2.1. Clinical features, detection and therapy 

Just 11 (39.3%) of all patients who developed abdominal/retroperitoneal 

metastases suffered from symptoms. The most frequent complaint was abdominal 

or side pain with 21.4% (n=6) of all 28 patients. Further symptoms are listed in 

table 11. In all other cases, the abdominal metastatic disease was discovered prior 

to symptoms during regular follow-up imaging.  

In 7 patients an abdominal metastatic lesion was detected with an ultrasound and 

in a further 7 patients with an abdominal CT-scan. The other detection modalities 

are listed in table 11.  

22 of these patient received palliative chemotherapy alone, in 2 patients 

additionally to CTX resection and in one patient laser ablation was performed. 

More detailed information on palliative therapy concept is shown in table 12. 

 

  Absolute count (n) Percent (%) 

Patients with abd. /retrop. Met. 28 100.00 

Symptoms     

Abdominal/side pain 6 21.4 

Abdominal sensation of pressure  3 10.7 

Ileus/ perforation 2 7.1 

Anorexia 2 7.1 

Obstipation 1 3.6 

  
 

  

Detection modalities 
 

  

Ultrasound 7 25.0 

Abdominal CT-scan 7 25.0 

Abdominal/thoracal CT-scan 6 21.4 

Thoracal CT-scan 4 14.3 

MRI  2 7.1 

unknown 2 7.1 

  
 

  

Therapy 
 

  

Resection 3 10.7 

Resection + CTX 2 7.1 

CTX 22 78.6 
CTX + Laser 1 3.6 

Table 12. Clinical features, detection and therapy concepts 
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4.2.2.2. Characteristics of primary tumour of patients with abdominal 
metastases 

The most frequent histological subtype metastazing intra-abdominal was the NOS 

with 8 patients, followed by the myxoid liposarcoma with 6. The percentages of 

other subtypes are listed in table 12. 12.5% of all myxoid liposarcoma developed 

intra-abdominal metastases, compared to just 4.6% of all other subtypes 

(p=0.044). Therefore, the myxoid liposarcoma has a significant risk to develop 

abdominal metastases. More detailed information is presented in table 13. 

 

  Absolute count (n) Percent (%) 

Patients with abd. Met. 28 100.00 

Histology 
  Undifferentiated/unclassified 

sarcomas  8 28.6 

myxoid liposarcoma 6 21.4 

Leiomyosarcoma 5 17.9 

Liposarcoma 4 14.3 

Angiosarcoma 2 7.1 

pleomorphic liposarcoma 1 3.6 

Myxofibrosarcoma 1 3.6 
MPNST 1 3.6 

Table 13. Histological subtypes of intra-abdominal metastases 

 

Further, the effect of grading on the development of abdominal metastases was 

evaluated and a significant difference between low and high-grade sarcoma 

concerning the abdominal metastatic potential has been observed (p=0.039). No 

significant difference was seen in tumour depth (p=0.711), in patients <65 years or 

≥65 years (p=0.693) or concerning gender (p=0.563). Detailed information on 

counts and p-values is presented in table 14. 
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n 

Secundary 
Met./  

p-value 
n 

Abdominal Met. 
p-value 

Ages   
 

  
 

  

< 65  
 

101 
0.196 

19 
0.693 

> 65 
 

47 9 

Gender 
    

  

Male 
 

81 
0.565 

13 
0.563 

Female 
 

67 15 

Tumour depth 
    

  

Superficial 
 

6 
0.176 

1 
0.711 

Profound 
 

134 27 

Histology 
  

 
 

  

Myx.Liposarcoma 
 

11 
0.332 

6 
0.044 

Non myx. Liposarcoma 
 

137 22 

Grading 
    

  

High grade 
 

137 
*) 

26 
0.039 Low grade   8 1 

Table 14. Chi-Square-Tests for characteristics of patients and primary tumour. 

      *) was not calculable, due to missing data 
 
 
The mean primary tumour size of patients with abdominal metastases was 9.5 cm 

(range: 3 – 20 cm) and was not statistically different to the mean tumour size of 

patients who did not develop these metastases (p=0.177), as on average they 

were measured as 8.9 cm (range: 1 – 33 cm).  
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4.4. Patient survival 

For the survival analysis 558 of extra-abdominal, at diagnosis non-metastatic STS 

patients with a mean follow-up time of 58.3 months (range: 4 - 148 months) were 

evaluated. The five-year overall survival estimated Kaplan-Meier was 89% and at 

10 years 84%. In figure 4 the Kaplan-Meier curves presents the survival of the 

total cohort.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Firgure 4. Kaplan-Meier survival curve for all 558 STS patients 
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Further we analysed the post-metastatic survival of patients with extra-abdominal 

and of those with intra-abdominal metastases with the Kaplan-Meier curve. The 5-

year overall survival for patients with extra-abdominal metastases was 48% and 

for patients with intra-abdominal metastases 22%. These results were compared 

by the Log-Rank test that did show a difference between both results, but not with 

a statistical significance (p=0.092). The Kaplan-Meier survival curves of both 

groups are shown in figure 5. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Kaplan-Meier curve of post-metastatic survival 
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5. Discussion 

5.1. Incidence and distribution of abdominal metastases 

It is generally well known that extremity soft tissue sarcomas especially spread 

hematogenously and that the event of distant metastatic disease is related to an 

inferior OS. (3,4) The most frequent location is the lung. In contrast to this 

metastatic site, abdominal metastases are relatively rare. (12,13,191) In the 

current study, an overall incidence of distant metastases of 26.5% has been 

observed, if primary metastases were excluded, but even if patients with primary 

metastases were included the pertentage amounts for just 32.6%. In contrast to 

that prior reports provide a higher incidence of 40% to 50%. (5-7) These difference 

is probably due to the fact that 22.2% of the included patient in our study were 

diagnosed with a low-grade soft tissue sarcoma.  

In the analysed cohort, 5% of the total cohort experienced abdominal metastatic 

disease after a mean follow-up of 32.7 months (range: 1-100 months), and similar 

results have been published. (11,14-17) As the majority of abdominal metastases 

develop within the first 2 years, imaging during this period is especially crucial. In 

our study we observed for patient with abdominal metastases a mean post-

metastatic survival of 25.5 months, whereas the study by Behranwala et al showed 

for patients who underwent surgery a mean post-metastatic survival of 33 months 

and 8 months for those who were not treated with surgery. (10) 

In the analysed cohort, eight different locations of abdominal metastases have 

been identified. The most frequent sites were the liver, intestine, peritoneum and 

the pancreas. In contrast to the findings of Jaques et al., who observed in their 

analysed cohort a high incident of hepatic metastases of 7%, in our study only 

2.9% of all patients with STS of the trunk or the extremities experienced metastatic 

disease of the liver. (15) 
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5.2. Detection modalities and therapy 

Further, due to a lack of guidelines in respect to the detection of abdominal or 

retroperitoneal metastases and the increasing concerns regarding the radiation 

exposure, we questioned the current standard at our institutions. (20) Current 

literature provides no justification for additional abdomen imaging during the follow-

up. The Society of Surgical Oncology recommend in their practice guidelines 

published last in 1997 to have CT scans of the chest for high grade lesions <5cm 

and thoracic and abdominal CT scans for patients with >5 cm myxoid liposarcoma 

as initial staging. (7) The NCCN as well endorses abdominal/pelvic CT imaging for 

myxoid liposarcoma, and in addition a scan should be considered for 

leiomyosarcoma, epitheliod sarcoma and angiosarcoma. (18) Conversely, in the 

recently published recommendations of ESMO routine CT scan of the abdominal 

cavity is not part of follow-up schedules. (1) 

As already mentioned, about 70% to 80% of the metastatic diseases are located in 

the lungs, and thus several authors recommend routine imaging of the chest, 

although further imaging is required depending on clinical presentation. (8,187) 

However, several institutions include regular abdominal imaging in their follow-up 

schedules, even if isolated abdominal or retroperitoneal metastases are infrequent. 

In the current study, 5 patients, which accounts for 0.8% of the total cohort, 

experienced isolated metastatic disease to the abdominal cavity. Thompson et al. 

reported a higher incidence of 2.8%, even if patients with primary metastases were 

excluded, the higher percentage might be due to the fact that children were 

included. (12) Further, in the study by Kings et al. an even higher with 5% has 

been observed, this higher result maybe based on the inclusion of patients with 

primary metastases. (13) Similar to literature, in the majority of cases, lung 

metastases were usually diagnosed prior to abdominal metastatic lesions, whereas 

abdominal lesions were never diagnosed prior to other locations. In an equal 

number of cases, the abdominal metastatic disease was identified through a CT 

scan or ultrasound of the abdominal cavity. In 4 patients, the lesions were detected 

during thoracic routine CT scans. According to our results and due to the 

retrospective study design, we could not evaluate whether CT or ultrasound is 

more beneficial and efficient for the detection of these metastatic lesions. 
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The detection of abdominal metastases is often difficult as symptoms manifest only 

when the disease is already at an advanced stage. Behranwala et al. reviewed the 

clinical features of 19 patients and observed that just 2 patients were 

asymptomatic. (10) Contrary to their findings, in our cohort just 11 of all 28 patients 

with abdominal metastases had symptoms. As the majority of these metastases 

have been diagnosed during follow-up imaging prior to symptoms, routine-imaging 

procedures may be considered even in absence of clinical symptoms.  

In regard to the treatment of metastatic lesions in the abdominal cavity, several 

authors recommend resection, as a complete tumour removal is associated with 

better clinical outcome. (10,11,15,210) However, in our study most of the patients 

with abdominal metastases were treated only with CTX, as they occurred at an 

advanced stage. Resection was performed in only 5 patients. Due to the small 

number of patients who underwent surgery, reliable statistical analysis concerning 

overall survival regarding different treatment modalities could not be preformed. 

 

5.3. Risk factors for abdominal metastases 

The identification of risk factors for development of abdominal metastases would 

be favorable, as the determination of what patient should be followed-up with 

abdominal CT scan, would be eased. Further, low-risk patients would not be 

exposed to excessive radiation and would be saved from potential morbidity from 

the wrong findings. Moreover, we questioned if certain histological subtypes would 

show an increased spread to intra-abdominal or retroperitoneal sites to justify 

additional abdominal imaging during follow-up examinations. However, clear 

information cannot be obtained from the currently available literature. 

In our current study, we evaluated several clinical features of patients with soft 

tissue sarcomas and the sarcoma itself such as age, sex distribution, tumour size 

and depth as well as to the histological subtype and grading, concerning their 

prognostic value for the genesis of abdominal metastases. What was especially 

interesting was that to the best of our knowledge, these factors have not yet been 

analysed. Patient related information like age older than 65 years or gender did not 

show a relevant impact. 
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Further, tumour specific factors like primary tumour size or tumour depth did not 

vary significantly between sarcomas that did or did not develop consecutively, 

such as a metastatic disease. In contrast to these results, according to our data, 

high-grade sarcomas are significantly more likely to metastasize in the abdominal 

cavity or in the retroperitoneum.  

Moreover, we analysed the data to determine, if certain histological types would 

show a higher incidence of abdominal metastases. 8 of the 17 STS types 

developed such a metastatic disease. The most frequent entities were 

undifferentiated/unclassified sarcomas, myxoid liposarcomas, leiomyosarcomas 

and high-grade liposarcomas; similar results were reported in previous studies. 

(14-17) However, just for the myxoid liposarcoma, a significantly higher tendency 

for abdominal metastases has been observed, as 6 of all 54 myxoid liposarcomas 

metastasize at these locations.  Similar results were published by Spillane et al., 

Cheng et al., as well as by Zanarini et al. (16, 235,236). 

 In contrast to these findings, King et al. did not observe any myxoid liposarcoma 

and Thompson et al. just one that developed metastatic disease in the abdominal 

cavity or retroperitoneum. (12,13)  

Due to a small sample size, statistical analysis in these studies are less confidable, 

and therefore, prospective studies with a standardized follow-up schedule and a 

large number of patients are essential to provide more reliable results on this 

matter. 
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6. Limitations 

Due to the retrospective study design, our study is prone to certain limitations. 

However, we do not believe that the findings and results were influenced 

substantially by the retrospective design itself, as the data was collected 

prospectively. A limitations that might be considered, is the fact that no 

standardized follow-up schedule concerning abdominal imaging was established 

prospectively. In the center in Graz regular examinations of the abdominal cavity 

were preformed with ultrasound or with a CT scan. While in the Sarcoma center 

Berlin-Brandenburg abdominal imaging was not part of the routine follow-up. 

However, a sampling bias may occur as the hypothesis that certain subtypes are 

more likely to develop such a metastatic disease could influence the decision of 

whether an ultrasound or CT-scan should be preformed. Further, the tendency to 

perform chest imaging more often may negatively influence the observed rate of 

isolated abdominal metastases.  

Even if we analysed the files of 558 patients, the sample size of 28 patients with 

abdominal metastases was not sufficient to conduct further differential statistical 

analyses concerning therapy success or the ideal diagnostic imaging modality. 

Although these limitations may slightly influence the results, the strength of the 

study lies definitely in the large number of patients that has been evaluated with a 

relatively long mean follow-up of 58.3 months.  
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7. Conclusion 

Soft tissue sarcomas rank among the rarest malignant tumours. Therefore, it is 

essential that their treatment follows regularly updated guidelines and is preformed 

at specialized reference centers. The occurrence of metastatic lesions to the 

abdominal cavity indicates an advanced stage. Further, in the majority of cases, 

these metastatic lesions are identified prior to symptoms. However, our data did 

not confirm a significant difference in post-metastatic survival for patients with or 

without abdominal metastatic lesions. Even though the identification of certain risk 

factors for these metastases and the early detection are essential, as the resection 

of singular metastases can improves overall survival. In our study, only higher 

grade and the histological subtype myxoid liposarcoma were significantly 

associated with an increased incidence of abdominal metastases. These findings 

correspond to previous findings in literature. Therefore, we suggest routine 

imaging of the abdominal cavity during follow-up examinations in addition to CT 

scans of the chest for these patients. However, as insufficient data is provided by 

our study, we are unable to decide which is the most efficient and beneficial 

imaging modality. Thus, radiation exposure’s additional costs and potential 

consequences of false positives findings must be considered. 
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