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Soft tissue sarcomas (STS) are rare cancers that most 
commonly develop in the extremities and trunk, but can 
develop in any location throughout the body. Similar to 
other cancers, staging systems have been available, but for 
STS these have historically been criticized as inadequate 
and poorly applicable to daily clinical practice. In 2018, the 
American Joint Cancer Committee’s (AJCC) TNM staging 
system was updated (8th edition) with changes such as 
separation by tumor location and categorization of all node-
positive disease as Stage 4. 

In a recent study by Johnson et al., a more simplified 
staging system for extremity and truncal STS was  
proposed (1). When the authors applied the AJCC 8th 
edition to their own combined cohort of over 1,300 STS 
patients from seven academic institutions in the United 
States (US), they found poor discrimination of clinical 
outcome for those categorized as Stage 1A versus 1B and 
Stage 2 versus 3A. The authors then re-analyzed the data 
from their cohort and found better outcome discrimination 
when all patients with low grade disease were categorized 
as Stage 1 and those with high grade disease were stratified 
to Stage 2 and 3 based on a tumor size cutoff of < or  
>7.5 cm. Patients with distant metastatic disease remained 
Stage 4. This novel staging system was then externally 
validated using the US National Cancer Database (NCDB), 
which encompasses over 9,000 patients, and was found to 
be non-inferior in prognostic stratification compared to the 
AJCC 8th edition (C-index =0.727). 

While the staging system from Johnson et al. is indeed 
simpler, STS is inherently complex given not only 
the variety of body locations but also importantly, the 
heterogeneity of histologic subtypes that exist. Currently 
over 50–70 distinct subtypes are recognized—we have 
previously even made the analogy to varieties of wine (2). To 
develop their staging system, Johnson et al. excluded several 
histologic subtypes of STS. Some of these may be justified 
(e.g., desmoid tumors, which do not metastasize and may 
even spontaneously regress); however, the rationale for 
excluding other subtypes is less clear (e.g., angiosarcoma, 
malignant peripheral nerve sheath tumor—both commonly 
seen in the extremities and trunk). Ultimately, the proposed 
staging system, similar to the AJCC 8th edition, excludes 
histologic subtype all together. For validation, the most 
common subtypes included in the developmental cohort do 
not match with those in the validation cohort (NCDB). In 
fact, strangely, the third most common subtype for NCDB 
is “giant cell sarcoma” which is actually a malignancy of 
bone, not soft tissue. 

Histologic subtype is very much clinically relevant, 
even as an independent variable, for the management of 
STS in daily clinical practice. In fact, especially for non-
specialists who may not appreciate the nuances of STS, 
clinical-decision making is impaired without recognition of 
histologic subtype. For example, even within liposarcoma, 
an STS of fat origin, there are three different subtypes 
(well differentiated/dedifferentiated, myxoid round cell 
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and pleomorphic) that each have distinct genetic features, 
clinical behavior, treatment sensitivities and clinical 
outcome. To categorize a high grade, >7.5 cm extremity 
STS simply as Stage 3 seems to be incomplete without 
distinguishing it as undifferentiated pleomorphic sarcoma 
(UPS) and not for example, myxoid liposarcoma, which 
could potentially metastasize to other extrapulmonary 
fat-bearing areas of the body and is uniquely sensitive to 
radiation and systemic therapy.

Since the early 2000s, partly in response to the criticism 
against staging systems, nomograms have been reported 
which are designed to provide personalized predictions of 
clinical outcome based on a given patient’s demographics 
and tumor characteristics (3). Nomograms exists for STS 
in general as well as for specific body location and even 
histologic subtypes (e.g., liposarcoma, synovial sarcoma). 
An example of an extremity and truncal STS nomogram 
was reported by Callegaro et al. in 2016 (4). Data from 
one high volume sarcoma center (over 1,400 patients) 
was used to develop two nomograms for survival and 
distant metastasis. Similar to the study by Johnson et al., 
the authors then externally validated these nomograms, 
in this case with data from three other sarcoma centers  
(~2,300 patients combined). Along with grade and tumor 
size, histologic subtype was found to be a significant 
variable and incorporated into the nomograms. Age—
another variable highly relevant to decision-making in 
clinical practice—was also incorporated into the nomogram 
for overall survival. These and nomograms for other body 
locations are now available to clinicians as the “Sarculator,” 
a free application that can be downloaded to any 
smartphone (https://www.sarculator.com/). 

Currently, outcome prediction and risk stratification 
by either staging systems or nomograms can be used for 
patient counseling and to help guide treatment planning. 
In fact, they may even be complementary. Importantly, 

neither should be used without clinical judgement (e.g., 
consideration of patient co-morbidities) and ideally, 
these tools should be used in the context of individual 
or multidisciplinary expertise with STS. There are also 
important considerations with the data used for staging 
systems and nomograms such as the fact that determination 
of tumor grade may be compromised after pretreatment 
(e.g., radiation or systemic therapy). 

Further work is still needed. As STS is, of course, not 
limited to Western countries, validation remains to be 
done with other patient populations. STS nomograms 
developed using data from US/European patients have 
been studied in Asian patients and were found to have good 
accuracy and applicability (5,6). Additional global validation 
is encouraged; this will also have the secondary benefit of 
encouraging standardization of treatment and overall foster 
research collaboration, which is critical in STS. Future 
investigation should also explore the applicability of staging 
systems and nomograms for STS in varied practice settings 
such as community vs. academic, sarcoma referral (defined 
by volume) vs. non-referral centers, and even across 
socioeconomic status. 

One key quest ion i s  whether  s taging systems, 
nomograms or both can be meaningfully applied to 
therapeutic clinical trials. Given the rarity of STS, clinical 
trials in this disease are often challenging logistically and 
therefore they demand even more stringent design, which 
includes patient selection and treatment assignment. 
The nomogram by Callegaro et al. was recently applied 
to a series of STS patients included in a clinical trial of 
neoadjuvant chemotherapy (ISG-GEIS) and proven to be 
very effective in stratifying their prognosis (7). Remarkably, 
even though the nomogram was originally designed for use 
in the adjuvant setting, based on data obtained from non-
pretreated tumor specimens (core needle biopsies), it was 
shown to also perform well even in the neoadjuvant setting. 
In addition, recent secondary analysis of a negative adjuvant 
trial (EORTC 62931) showed that re-stratification of 
patients using the Sarculator could actually identify a subset 
of patients who in fact did benefit from treatment (8). These 
studies suggest that indeed nomograms may have utility as a 
tool to prospectively and personally risk stratify patients to be 
enrolled in a neoadjuvant or adjuvant clinical trial (Figure 1). 

In conclusion, Johnson et al. should be commended for 
their efforts to optimize methods for outcome prediction; 
however, limitations still exist and currently, whether 
it is best to categorize (staging systems) or personalize 
(nomograms) remains to be determined. 
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Figure 1 A proposed example of use of the sarculator to 
prospectively risk stratify patients to different treatment groups for 
a clinical trial.
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