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THE VARIOUS types of tumour currently included under the
heading of soft tissue sarcomas (STS) vary widely in their
clinical behaviour, from slowly growing lesions with a ten-
dency to local, but rarely distant recurrence, to highly
aggressive, fast growing tumours which metastasise early.
Although a few histological types are fairly constant in their
behaviour—a typical example of an indolent type being the
well-differentiated liposarcoma, while rhabdomyosrcoma is
representative of a highly malignant tumour—the majority
cover more or less the whole clinical spectrum [1].
Histological grading was developed as a tool for predict-
ing the relative malignancy of a given tumour. It soon
proved to be a very useful prognostic parameter for defining
subgroups with different prognoses for overall survival and,
to a certain degree, also recurrence-free and metastasis-free
survivals [2-5]. It helps clinicians determine the most
appropriate therapy, especially when tumours are located
extracompartmentally or in other difficult sites. Grading is
not only a statistically significant prognostic factor in uni-
variate analyses, it often surpasses other parameters, includ-
ing histological type, in multivariate analyses [7-9].
Although histological grade does not appear to predict re-
sponse to chemotherapy [10], unpublished data from the
EORTC show that it retains its prognostic significance for
patients in advanced stage both in uni- and multivariate
analyses. There are also data indicating that radiation treat-
ment is most beneficial in tumours of high grade [11].
Unfortunately, several grading systems are currently in
use. Some are based on the subjective impression of a
tumour’s overall differentation, while others evaluate indi-
vidual histological parameters—but the parameters vary,
and they are weighed differently. Most systems utilise three
grades [1, 3-5, 12], but there are also two- [13] and four-
grade systems [14, 15]. Thus, the grades are not immedi-
ately comparable, nor have there been any major studies
comparing different grading systems with regard to both
prognostic information and reproducibility (although data
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from Scandinavia show that subdivision of grade III sarco-
mas into two prognostically distinct subgroups is possible
[15, 16]).

Examples of histological parameters utilised in grading
include degree of differentiation, cellularity, necrosis/pykno-
sis, mitotic activity and myxoid degeneration. When these
are tested in multivariate analyses, mitotic activity and the
presence of necrosis are consistently among the most im-
portant [4, 5, 17, 18]. The French (Trojani) grading system
is based on degree of differentiation, necrosis and mitotic
count [5]; this system has the advantage of having an accep-
table interobserver variation [19]. It is currently used by the
EORTC, where both the grade and the scores of the indi-
vidual parameters are registered at the EORTC Data
Centre. The histological type influences the grade through
the parameter of differentiation, but both type and differen-
tiation are subject to a considerable interobserver disagree-
ment, a deplorable situation which is not improved by the
increasing number of recognised pathological entities [20].
However, a recent paper by van Unnik and associates [21]
proposes a simplified grading which ignores the histological
type and is based solely on the mitotic count and the pre-
sence or absence of necrosis. They found these two par-
ameters, together with tumour size, to be the only
significant factors in a multivariate analysis of 282 patients
entered into the EORTC adjuvant trial. As pointed out by
the authors themselves, the behaviour of rare sarcoma types
may differ from the main group, without this becoming evi-
dent in the statistical analyses due to their small numbers.
Further analyses, for example on the collected EORTC
data, will reveal whether this system is superior to the
Trojani grade.

The ideal grading system carries 2 maximum of prognos-
tic information, is simple and easy to use and has a mini-
mum of interobserver variation. As in the study by van
Unnik and associates, individual histological parameters
should be tested for their prognostic importance by multi-
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variate analyses on sufficiently large samples. The rarer his-
tological subtypes should be studied in order to ascertain
whether they should be included in the grading procedure
or possibly given an a priori grade, as is the case in some
grading systems [3, 4]. Interobserver variation may be
reduced by improved definition of parameters, or by the use
of morphometry.

Other techniques have been suggested as adjuncts to
grading, e.g. DNA measurement, immunohistochemical
staining for p53/MDM2, or proliferation markers such as
PCNA or Ki67 (for review, see [22]); these may even lend
themselves to automated image analysis, thereby reducing
interobserver variation [23]. Tomita and associates [24]
suggested a grading system based on cellularity and extent
of necrosis, with the mitotic index replaced by the AgNOR
count (silver staining of nucleolar organiser regions).
However, with these methods, the problem of interlabora-
tory variation arises: AgNOR staining is notoriously tricky
and immunohistochemical staining results vary with the
techniques used. For a multi-institutional organisation such
as the EORTC, where a central review is performed on lim-
ited material (the standard requirement being eight
unstained slides or the loan of one paraffin block), it is
necessary to be realistic and keep grading procedures as
simple as possible.

In conclusion, grading of STS is indispensable because of
the prognostic information it provides. Stratification accord-
ing to grade is necessary if treatment results are to be evalu-
ated reliably. At present, there are no other parameters or
procedures that can replace grading. However, the grading
systems should be adjusted and improved in order to
enhance prognostic information and reduce interobserver
variation. Such an improved grading system (a candidate
being the one proposed by van Unnik and associates [21])
might hopefully gain wider acceptance and thereby facilitate
comparison of patient materials and treatment results
between different sarcoma groups.
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