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Objectives
In this cross sectional study, the impact and the efficacy of a surveillance programme for
sarcomas of the extremities was analysed.

Methods
All patients who had treatment with curative intent for a high-grade sarcoma and were
diagnosed before 2014 were included and followed for a minimum of two years.

Results

Of the 909 patients who had a review appointment in 2014, 131 were under review for a
high-grade sarcoma of the extremities following treatment with curative intent. Of these
patients, three patients died of disease, two patients died of other causes, 12 are alive, with
disease, and 114 have no evidence of disease. The surveillance programme accounts for 14%
of all review appointments.

Four of five patients (80%) who developed local recurrence identified the recurrence
themselves. Chest radiographs are adequate in identifying metastatic disease and 11
(73%) of metastases were diagnosed during a routine follow up visit. However, the chance
of cure is small and only two patients were referred for a metastatectomy. Of these only
one survived for more than two years.

The mean time for developing metastatic disease and local recurrence was 2.0 and
3.9 years respectively. Once identified, the mean time to death was 2.1 years for patients
with metastatic disease.

Conclusions

Surveillance of sarcoma patients makes up a substantial amount of the workload of a
sarcoma unit. The chance of cure following identification of local recurrence or meta-
static disease, however, is small. Alternative methods of surveillance that allow better
evaluation of the patient’s needs are recommended.
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Introduction

Following the diagnosis and treatment of a sarcoma,
patients are usually followed up to monitor the disease
and outcome. The British Sarcoma Group has published
standards for the surveillance of patients with sarcoma.'2
The standards described are in common practice in the
United Kingdom.3

Imaging strategies for the identification of metastatic
disease or local recurrence of sarcoma have been well
described.#> Although chest radiographs are useful in
identifying metastatic disease, unfortunately only very
few patients with metastatic disease are ultimately
cured. Detecting local recurrence can be more difficult
and most patients identify recurrent disease themselves.
Furthermore, following the identification of local recur-
rence, patients are seldom cured.>

In the United Kingdom, the National Institute for
Health and Care Excellence (NICE) has recently updated
the referral guidelines for patients with suspected
sarcomas.”/®

Most studies reviewing the efficacy of the surveillance
programme are longitudinal in design;%° following
patients in time from diagnosis. Although useful for
assessing the efficacy of the surveillance programme for
individual patients; a cross sectional study design is
required to analyse the impact of the surveillance pro-
gramme on the provision of sarcoma services.

The aim of the present cross sectional study was firstly
to investigate the impact the surveillance programme has
on the provision of sarcoma services at our institution
and secondly to review the efficacy of the surveillance
programme.

Patients and Methods

Data were collected prospectively and stored on a
database that was cross-referenced with the hospital
appointments database. A cross sectional study was
performed, identifying all patients who were reviewed
in 2014 at the Oncology clinic of the Robert Jones and
Agnes Hunt Orthopaedic Hospital NHS Foundation
Trust. All patients who were under surveillance fol-
lowing completed treatment for a high-grade sarcoma
of the extremities were identified and followed up to
January 2016. The minimum follow up therefore was
two years. Only patients who had treatment with
curative intent were included in this study. Patients
who had indeterminate lung nodules and were subse-
quently diagnosed with metastatic lung disease were
excluded. Low-grade sarcomas were excluded because
of their different mode of recurrence. Skin and trunk
sarcomas were also excluded.

All patients were reviewed according to a standard
protocol with review every three months following com-
pletion of treatment up to two years following diagnosis.
Subsequent surveillance was every six months up to five
years and yearly thereafter.

At clinical review, patients who had treatment for a
soft-tissue sarcoma had a posteroanterior radiograph of
the chest and clinical evaluation for local recurrence at
every consultation. Patients who had treatment for a
bone tumour had, in addition, plain radiographs of the
affected limb. If there were any concerns on the chest
radiograph, a CT scan of the chest was requested.
Suspicion for local recurrence usually resulted in a MRI
of the affected limb and a CT scan for patients who had
a bone tumour.

Patients who had died, developed a local recurrence
or metastatic disease were identified and classified
accordingly. Survival analysis was performed using the
Kaplan-Meier Aalen-Johansen product limit method with
95% confidence intervals.’? Statistical analysis was per-
formed with R statistical software (R Foundation for
Statistical Computing, Vienna, Austria)'® including the
survival'\'2 and ggplot2 packages.'3

Results

Impact of surveillance on the sarcoma service. In 2014,
there were 3755 outpatient consultations for 1801
patients. Of these 1801 patients, 909 (50%) patients had
review appointments. 131 patients (14%), of these 909,
were under surveillance following completion of cura-
tive treatment for a high-grade sarcoma of the extremi-
ties (Fig. 1). These 131 patients had, in total, 360 review
appointments (13% of all review appointments). A total
of 67 patients (51%) had treatment for a high-grade sar-
coma of bone and 64 patients (49%) for a soft-tissue sar-
coma. The compliance with the surveillance programme
for patients who had treatment with curative intend was
very high (93%). Some patients preferred surveillance
at their local hospital. There were no patients lost to
follow-up.

Of the 131 patients that attended for surveillance
in 2014, 40 patients were diagnosed in 2013, 22 in
2012,13in 2011, 19in 2010 and 37 in or before 2009
(Fig. 2). Most patients were reviewed according to the
British Sarcoma Group guidance. However, there were
six patients who had more than five follow up consul-
tations in 2014 (Fig. 3). Of these, three patients had no
evidence of recurrent disease. Two of these patients
(seven and eight reviews) had mechanical problems
relating to the reconstruction of a bone tumour and
one patient (14 reviews) had multiple appointments
for an infected seroma following treatment with sur-
gery and radiotherapy for a soft-tissue sarcoma of the
thigh.

The remaining three patients had follow up con-
sultations related to recurrent disease. One patient (six
reviews) for the diagnosis of a local recurrence, one
patient (seven reviews) had concerns she had local recur-
rence, but this turned out not to be the case. The final
patient, who was reviewed 11 times, initially had success-
ful two-stage revision for an infected endoprosthetic
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Graph showing diagnoses of 131 surveillance patients with a) high-grade bone and b) soft-tissue sarcomas (MPNST, malignant peripheral nerve sheath tumour;

NOS, not otherwise specified).

replacement of the proximal tibia but subsequently
developed metastatic disease.
Efficacy of the surveillance programme. Of the 131
patients, three patients (2%) died of disease, two died of
another cause (2%), 12 are alive with disease (9%) and
114 patients have no evidence of disease (87%) (Fig. 4).
There was no significant difference in survival between
males and females or between bone and soft-tissue
tumours.
Local recurrence. The local recurrence free survival is
shown in Figure 5. In total, five patients developed local
recurrence (four soft-tissue sarcomas and one bone sar-
coma). All but one patient (80%) noticed the local recur-
rence himself or herself. The other patient had the local
recurrence identified during a routine surveillance visit.
The mean time from diagnosis to local recurrence was
3.9 years.

One patient died of disease, two patients are alive with
disease and two patients have no further evidence of dis-
ease, to date.

Metastases. Overall, 15 patients developed metastatic
disease (Fig. 6), 11 (73%) of the patients with meta-
static disease had this identified by the surveillance pro-
gramme’s chest radiographs. The other four patients
(27%) had symptoms and requested interim review.
However, only two patients (13%) were subsequently
referred for metastatectomy of which one died and one is
alive with disease.

The mean time for patients to develop metastatic
disease was two years following diagnosis with a mean
further survival of 2.1 years.

A total of 10 of these patients are alive with disease,
two died of disease and three have no further evidence of
disease to date. Nine of the 15 patients were under sur-
veillance following treatment for a bone sarcoma (five
osteosarcomas, two chondrosarcomas and two Ewing’s
sarcomas) and six had treatment for a soft-tissue
sarcoma.

Survival. Three patients died of disease (two soft-tissue
sarcomas and one a bone sarcoma). The Kaplan-Meier
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Graph showing the number of newly diagnosed high-grade bone and soft-
tissue sarcomas grouped by year of diagnosis.
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Graph showing the number of reviews for 131 patients under surveillance
with high-grade sarcoma of the extremities.
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Graph showing the oncological outcome of 131 patients with high-grade sar-
coma of the extremities. (AWD, alive with disease; DOC, died of other cause;
DOD, died of disease; NED, no evidence of disease).

overall survival curve is depicted in Figure 7. One patient
with Ewing’s sarcoma developed metastatic disease
that was identified on a chest radiograph during a rou-
tine surveillance visit 1.5 years following diagnosis. This
patient lived for a further ten months. Another patient
presented 2.2 years following diagnosis with pain sug-
gestive of local recurrence of a pleomorphic sarcoma of
soft tissue. Investigations confirmed local recurrence as
well as metastatic disease. The patient survived a further
2.8 years following palliative treatment. The third patient
was under surveillance following treatment for a synovial
sarcoma of the upper arm that was treated with excision
and radiotherapy. Two years following treatment the
patient developed lung metastases that were successfully
resected. A subsequent radiation associated fracture was
treated successfully, but the patient developed lymph
node disease 4.5 years later, and subsequently died of
disease.

Discussion

This study showed that 14% of the follow up appoint-
ments at our institution are for the surveillance of patients
who had treatment for a high-grade sarcoma of the
extremities. Chest radiographs identified 73% of metasta-
ses, but only 13% of all patients who developed meta-
static disease were referred for metastatectomy. Although
these patients had a prolonged disease free interval, none
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Graph showing local recurrence free Kaplan-Meier Aalen-Johansen survival of 131 patients under surveillance with high-grade sarcoma of the extremities
Log-rank: p = 0.1.

1.00 —
0.75 —
2
i)
©
k-]
°
2 0.50 —
=
2
<
>
v
0.25 —
Primary bone tumour
Soft-tissue tumour
0.00 —
T I I I I T I I I I
0 1 2 3 4 5 6 7 8 9
Yrs
Atrisk: 65 64 57 47 35 30 19 1 7 4 0
63 60 57 42 31 23 19 16 7 3 1
Fig. 6

Graph showing the metastatic free Kaplan-Meier Aalen-Johansen survival of 131 patients under surveillance with high-grade sarcoma of the extremities
Log-rank: p =0.9.
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Graph showing the overall Kaplan-Meier Aalen-Johansen survival of 131 patients under surveillance with high-grade sarcoma of the extremities. Log-rank: p = 0.5.

of these patients were ultimately cured of their disease.
As reported previously® the vast majority (80 %) of
patients identify local recurrent disease themselves. Puri
et al'* also showed in a prospective trial that inexpensive
imaging combined with patient education regarding self-
examination will detect most local recurrences. Based on
these data, an alternative approach for surveillance seems
justified.

Goel et al'> tried to quantify the cost of the surveil-
lance regime in a meta-analysis of 34 articles and identi-
fied 54 different strategies. Clinical surveillance and chest
radiographs were the most commonly used methods.
They concluded that a randomised controlled trial is
required. However, such a trial is difficult to set up. Kane
et al'¢ suggested that clinical history, patient education
and thorough clinical examination identified the majority
of recurrent disease. They concluded that image surveil-
lance of the chest is only indicated in high-risk cases, or if
clinical evaluation is difficult. Similarly, Lord et al'’
suggested that chest radiographs are indicated in the sur-
veillance of high-grade tumours, but not low-grade
tumours. Christie-Large et al'® suggested that chest radi-
ographs followed by CT on indication detects 93% of
chest metastases. Whooley et al'® agree that chest radio-
graphs are the most valuable imaging modality for the
detection of metastatic disease in the chest.

Long term results following pulmonary metastec-
tomy are encouraging, particularly if there is a long

disease free interval and the resection margins are
clear.20:2' Pfannschmidt et al and Rehders et al?223 agree
that metastectomy can be useful and increase survival
with a low complication rate. However, ultimate cure is
rare and patients are less likely to benefit from pulmonary
metastatectomy if they also have locally recurrent
disease.?*

Much less is published regarding the surveillance of
bone sarcomas.6 However, it has been suggested that, in
addition, bone scintigraphy can be useful in the follow
up of osteosarcoma.?*

MRI and ultrasound scan can both be useful in surveil-
lance to detect local recurrence. In particular, ultrasound
scans as an initial screening tool with MRI for incon-
clusive cases.?¢ However, it is not our normal practice to
routinely perform MRI scans for surveillance. Positron
Emission Computerised Tomography (PET CT) may be
useful as an adjuvant, but its roles remain largely unde-
termined. Ultrasound scans can also be useful to guide
biopsies of suspected local recurrences.2¢

Tseng et al?” advocate a more personalised approach
to surveillance and Nakamura et al?® have described a
scale to predict patient survival. A clinical review is
unlikely to address all patients concerns and perhaps a
more holistic approach in surveillance is justified. This
could include the introduction of patient support groups
and additional psychological/nursing support. As most
patients identify local recurrent disease themselves,
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self-surveillance with instructions on how to identify local
recurrence seems justified. Plain radiographs of the chest
could be performed regularly and reported the same day
to reduce patient anxiety regarding the result.

Although a cross sectional study evaluates the impact
of the surveillance programme on the clinical service bet-
ter, it also has limitations. Its design makes selection bias
more likely and the follow up is relatively short. However,
most recurrent disease in high-grade tumours is detected
within this time frame. Furthermore, many patients have
multimodal treatment and have additional surveillance
by their medical/radiation oncologist as appropriate.
Therefore, the impact on resources of the surveillance
programme is likely to be higher. Our clinical practice
mainly involves adults, explaining the relatively high inci-
dence of chondrosarcomas; which are more frequent in
the adult population.

Despite a significant use of resources, the overall effi-
cacy of the surveillance programme is low. Furthermore,
itis unlikely that all patient’s concerns are addressed dur-
ing a relatively short follow-up consultation and perhaps
alternative methods of surveillance that better address
individual patient’s needs need to be explored. A holistic
approach with assessment by the nurses and physiother-
apist combined with patient support groups and educa-
tional sessions may be more appropriate and useful for
the patient.
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