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Recent papers by de Boer et al.1 and others2 about late
presentation of testicular cancer caused me to reflect on the
similarities with another rare type of cancer – sarcomas.

Sarcomas represent only 1% of the total burden of malignan-
cy in the population and because of their rarity are not common-
ly encountered by members of the medical profession: indeed,
most members of the public will not even be aware they exist.
There are approximately 450 new bone sarcomas a year diag-
nosed in the UK and about 1500 soft tissue sarcomas. Whilst
there are three principal bone sarcomas (osteosarcoma, Ewing’s
sarcoma and chondrosarcoma) there are a large number of
described soft tissue sarcomas (liposarcoma, leiomyosarcoma,
fibrosarcoma, MFH, synovial sarcoma, etc.).

It is a frequent observation that sarcomas present late
and many will have reached a considerable size by the time
of diagnosis. The purpose of this paper is to analyse the size
and duration of symptoms for different sarcomas at presen-
tation and to see if size matters in prognosis.

Patients and Methods

A prospective computerised database was established at the
Royal Orthopaedic Hospital Oncology Service in 1986 since

when all patients referred to the unit have had data
collected on patient, tumour, treatment and outcome
factors. Patients treated prior to that date had data recorded
retrospectively. Details of size at presentation was available
for 1460 patients with newly diagnosed sarcomas. The data
for patients with bone and soft tissue sarcomas have been
analysed using Statview to investigate size of tumours and
duration of symptoms at presentation related to how they
present, how they were treated and outcomes. Difference
between groups have been assessed using the Mann
Whitney U-test. Survival was estimated using Kaplan Meier
survival curves with patients censored at the time of last
follow-up. Hazard ratios were estimated using a Cox model
with relevant values entered either as continuous variables
(e.g. age and size) or as grouped variables (e.g. size
categories).

Results

The mean size of all sarcomas at presentation was 10.7 cm
and did not vary significantly between the main diagnostic
categories (soft tissue sarcomas, 10 cm; osteosarcoma, 11.3
cm; chondrosarcoma, 11.7 cm; Ewing’s sarcoma, 11.2 cm)
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whilst the range was from 0.2 cm to 45 cm. (Fig. 1). The
median size for all tumours was 10 cm.

The mean size at diagnosis has decreased slightly with
the passage of time, more so for soft tissue sarcomas than
bone sarcomas (Table 1).

We found no relationship between duration of symptoms
and size of tumours at presentation (Fig. 2). There was no
association found between size and age category for bone
tumours; however, there was a very significant trend for
younger patients to present with smaller soft tissue sarco-
mas than older patients (Fig. 3). There was also a signifi-
cant difference in size at presentation of subcutaneous and
deep soft tissue sarcomas, with subcutaneous soft tissue
sarcoma being 5.9 cm and those deep to the deep fascia
being 10.9 cm (P > 0.0001).

Size also affected surgical treatment. Patients with larg-
er tumours were at greater risk of having an amputation as
primary treatment rather than limb salvage surgery. The
mean size of tumours undergoing limb salvage was 10.2 cm
compared to 12.1 cm for those having an amputation (t-test,

Figure 1 .Size of sarcomas at presentation (n = 1490).
Figure 2 .Scattergram showing size (cm) versus duration of symp-
toms (weeks), split by bone and soft tissue sarcomas. There was no
correlation between duration of symptoms and size at presentation
(R2 = 0.02).

Figure 3 Box plot showing the median size of soft tissue sarcomas
along with the 10th, 25th, 75th and 90th centiles represented by
bars and outliers represented by dots. The results are split by age
grouping in decades.

Figure 4 Incidence of metastases at presentation split by size
categories (soft tissue sarcoma data).

Era All tumours All bone All soft tissue
(cm) tumours (cm) sarcoma (cm)

Pre 1987 11.3 10.9 13.0
1988–1992 11.2 11.7 10.5
1993–1997 10.7 11.2 10.4
1998–2002 10.2 11.3 9.3

Table 1 How mean size has changed with the passage of time
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P < 0.002). Only 8% of those patients with small (< 5 cm)
tumours required amputation compared to 39% of those
with tumours > 25 cm.

The incidence of metastases at diagnosis averaged
11.6% for all patients and was largely related to the grade of
tumour at diagnosis, with high-grade tumours having the
highest incidence. For soft tissue tumours, the proportion
with metastases also varied according to the size of the
tumour at presentation and rose from 3% in those with
tumours < 5 cm to 18% in those with tumours > 25 cm (Fig. 4).
This association was less marked for bone tumours.

The effect of size on survival was then investigated for all
patients with non-metastatic sarcomas at diagnosis.
Splitting the sarcomas into 6 subsets of increasing size at 5
cm increments showed the size was a significant prognostic
factor (Fig. 5). Univariate analysis taking size as the only
prognostic factor showed the increasing risks of death as
size increases (Table 2). A patient with a > 25 cm tumour

has an 8.5 times greater risk of dying than a patient with a
tumour < 5 cm at diagnosis.

The overall significance of various presenting features as a
prognostic factor was then calculated for all tumour types
using a Cox proportional hazard method (Table 3). Metastases
at diagnosis was the overall worst predictor of death (HR 3.5; P
< 0.0001) and so all further calculations were done only on
patients with potentially curable tumours, i.e. only including
patients without metastases at diagnosis.

Duration of symptoms was also investigated as a poten-
tial prognostic factor. The median duration of symptoms
from first patient-identifiable abnormality to diagnosis was
16 weeks for bone sarcomas and 26 weeks for soft tissue
sarcomas. The exception to this was chondrosarcomas
where patients had an average duration of symptoms of 44
weeks prior to diagnosis.

Patients with a long duration of symptoms had slightly
smaller tumours (10 cm versus 11 cm; P = 0.0113) and a

Figure 5 Kaplan Meier survival curve showing the overall survival split by size category at presentation (patients with metastases at diagnosis
not included).

Size category All tumours Soft tissue sarcoma only Bone tumours

Up to 5 cm 1 1 1
Up to 10 cm 2.195 (P = 0.012) 2.889 (P = 0.0002) 1.772 (P = 0.22)
Up to 15 cm 2.717 (P < 0.0001) 3.516 (P < 0.0001) 2.406 (P = 0.057)
Up to 20 cm 3.682 (P < 0.0001) 4.463 (P < 0.0001) 3.329 (P = 0.0113)
Up to 25 cm 3.662 (P < 0.0001) 3.944 (P < 0.0001) 3.390 (P = 0.0236)
Over 25 cm 6.104 (P < 0.0001) 8.531 (P < 0.0001) 5.040 (P = 0.0038)

Figures show the hazard ratio and significance value.

Table 2 Significance of size as a prognostic factor on overall survival for potentially curable patients without metastases at
diagnosis
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greater proportion were low grade (33% versus 20%). On
univariate analysis, a long duration of symptoms had a
slight positive impact on prognosis (HR 0.998; CI
0.996–0.999; P = 0.0016). Patients with a longer duration of
symptoms did appear to have a better prognosis and this
was apparent when a cut off was taken both at 6 months and
1 year (Fig. 6). On multivariate analysis taking into account
size and grade, duration of symptoms lost its significance.

Discussion

Sarcomas are rare cancers, comprising in total only about
1% of all malignancy. Because of their rarity, many doctors
will never (knowingly) see one in a life-time of practice.
Bone tumours are comparatively well known and taught
about, whilst soft tissue sarcomas feature rarely in both
undergraduate and postgraduate textbooks of surgery. In
those textbooks that do discuss these tumours, pathology
and treatment predominate and there is usually little
written about how to diagnose them.

Over the past 20 years since we started collecting data,
the average size of a sarcoma at presentation has changed
little. At 10.7 cm it is virtually the same size as a standard
large tin of baked beans (Fig. 7) which is 10.6 cm. There has
been a significant decrease in the size of soft tissue sarco-
mas presenting over the course of 20 years, but at 9.3 cm
this is still a relatively large size, particularly when it is
appreciated that the average size of breast cancer diag-
nosed is 2.1 cm.3

In 2000, the UK Department of Health issued guidance
about the early diagnosis of cancer.4 This guidance states
that any lump that is larger than 5 cm, deep to the fascia,
increasing in size or is painful has to be considered to be
malignant until proved otherwise. It is still premature to
assess whether this guidance is resulting in tumours being

detected earlier but it is certainly helping to raise the suspi-
cion of potential malignancy in lumps and bumps.

We have shown that the size of bone tumours averages
10 cm for all types of tumour and for all age groups. This is
possibly not surprising as bone tumours virtually all origi-
nate within the bone and will grow to a certain size before
they break through the bone and start elevating the perios-
teum. It is at this stage that the tumour will probably
become symptomatic although the symptoms are often very
non-specific and may initially be misleading.5 Bone pain,

Factor All tumours Soft tissue Bone tumours
sarcoma only only

Age 1.018 1.016 1.142
Size 1.059 1.058 1.049
Grade 2.19 2.172 1.936

P-values all < 0.0001. Results expressed as hazard
ratios (i.e. for every 1 cm increase in size, the risk of
dying is increased by a factor of 1.059). Grade is split
between high and low.

Table 3 Significance of prognostic factors available at
diagnosis using size and age as constant variables in a
multivariate analysis

Figure 6 Kaplan Meier survival curve showing survival for all sarcomas
split by duration of symptoms being more or less than one year.

Figure 7 A tin of baked beans is 10.2 cm long – slightly smaller
than the average size of sarcomas at diagnosis.
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particularly if it is non-mechanical in nature (e.g. like
toothache) is always a worrying feature, usually indicating
some form of pathology such as infection or tumour and
should always be investigated. By the time a tumour has
grown out of the bone and becomes clearly palpable, it will
probably be between 5–10 cm but, despite this, over half our
patients had tumours > 10 cm by the time of diagnosis, indi-
cating a considerable complacency both by patients and
possibly doctors for lumps of this size.

For soft tissue sarcomas, it is clearly easier to detect one
when it is subcutaneous and this is reflected by the size differ-
ence between deep and subcutaneous tumours. However,
even deep soft tissue sarcoma averaged over 10 cm in size at
diagnosis. Clearly, early diagnosis of these is difficult and, as
many present as a painless lump, it is difficult to know how to
raise both patient and doctor awareness of this.

We have shown no significant correlation of duration of
symptoms with size. It would appear that some people are
quite happy to live with asymptomatic lumps for up to 5 or
more years and our experience shows that most of these
patients will have been re-assured by one or more doctors
during this time. A long duration of symptoms has been
shown to correlate weakly with good prognosis.6 This study
confirms the suggestion that this benefit is probably due to
the fact that patients with a long duration of symptoms have
a greater probability of having a low-grade tumour.7 Indeed,
there may be an inverse relationship between symptoms
and survival as some high-grade, rapidly growing tumours
will present very quickly yet prove fatal whilst slow growing
tumours with low metastatic potential may have a long
duration of non-specific symptoms prior to the diagnosis
being made.

Treatment becomes more difficult with increasing size
and this was demonstrated by the increasing likelihood of
amputation as size increased.

Whilst factors affecting survival following sarcoma treat-
ment are clearly multifactorial in nature, size is certainly
one of these. Treatment factors are also clearly highly rele-
vant but will vary from tumour to tumour which is why we
have simply investigated factors relevant at the time of
diagnosis. Furthermore, it is one of the few factors which
can be affected by the patient themselves. The smaller a
tumour is at diagnosis the better the chance of cure.8–12 We
have shown that for soft tissue sarcomas there is a clear
relationship between survival and size but for bone
tumours this is less obvious. This may well be because for
most bone tumours (particularly osteosarcoma and
Ewing’s) treatment factors such as response to neoadjuvant
chemotherapy are more significant in affecting survival
than presenting features.

The fact that breast lumps average 2.1 cm at diagnosis
indicates that the breast clearly has a greater awareness in
people’s minds than the rest of the body. Despite this, only 1

in 10 patients referred to a breast lump clinic will turn out
to have malignancy, a similar figure to patients referred to
lumps and bump clinics using the simple criteria of ‘any
lump bigger than 5 cm needs investigating’.13,14 It is unlike-
ly that an advertising campaign showing lumps would
attract nearly as much interest as the breast awareness
campaigns, yet it could be equally effective.

On this basis, it would seem sensible to identify a com-
mon, everyday object, slightly less than 5 cm to act as a
focus for people’s attention to raise awareness of possible
malignancy. We have previously shown how unreliable fruit
is as an indicator of size of lumps and have also shown how
much better orthopaedic surgeons are at estimating the size
of static objects.15 A golf ball measures 42.68 mm in diame-
ter. It is a simple step from here to suggest that any new
guideline for awareness of possible malignancy in a lump,
is simply to state: ‘if a lump is bigger than a golf ball, con-
sider it malignant until proved otherwise’ (Fig. 8).
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