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Soft tissue sarcoma:

Recognizing a rare disease

ABSTRACT

The recognition of a malignant soft tissue mass can be
challenging, given the rarity of soft tissue sarcoma and
the extensive overlap between benign and malignant
presentations. Awareness of the signs and symptoms
of soft tissue sarcoma in primary care practice ensures
prompt referral to a sarcoma center for appropriate as-
sessment and treatment to optimize outcomes.

KEY POINTS

The rarity of soft tissue sarcoma, its heterogeneity, and
overlap of symptoms with benign conditions are chal-
lenges to timely diagnosis.

A smaller tumor at diagnosis (< 5 cm) is associated with
better prognosis.

Patients suspected of having a soft tissue sarcoma
require prompt referral to a sarcoma center for assess-
ment and treatment.

doi:10.3949/ccjm.89a.21078

HE FINDING OF A SOFT TISSUE MASS on the
T trunk or limbs can be the source of anxi-
ety and distress for patients, and a diagnostic
challenge for clinicians. While in most cases
the masses are benign,! early recognition of
the signs and symptoms of soft tissue sarcoma
(STS) and prompt referral to a center with ex-
pertise in STS are essential to ensure effective
multidisciplinary team management and opti-
mize outcome.

I THE EPIDEMIOLOGY OF SOFT TISSUE
SARCOMA

STS is rare. About 3,300 cases per year are
reported in the United Kingdom,? and 13,500
new cases were reported in the United States
in 2021, with 5,300 deaths, for an incidence
rate of 15 to 35 per 1 million of the adult popu-
lation.?

In the United States, the average overall
5-year survival rate for STS is approximately
65%.’> The rate is 81% for patients who pre-
sent with localized STS vs 15% for those who
present with distant metastases.’ Survival rates
vary depending on tumor type, size, grade, re-
sponse to treatment, and some patient demo-
graphic factors. Almost half of patients who
present with intermediate-grade or high-grade
tumors develop metastatic disease, although
this rate is highly dependent on the presenting
site and timing of diagnosis.*

STS accounts for only 1% of all adult can-
cer diagnoses,’ and primary care physicians are
likely to diagnose only 1 patient with STS in
their entire career. But STS is also an impor-
tant and often overlooked cause of death in
patients ages 14 to 29, and it represents 7%

to 10% of all childhood cancers.” Therefore,
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TABLE 1 I FEATURES THAT GUIDE
THE DIFFERENTIAL DIAGNOSIS

The differential diagnosis of a soft tissue mass
can include infections such as abscess, benign
Increasing size lesions such as ganglion, lipoma, and schwan-
noma, trauma (myositis ossificans), other can-
cers, and secondary cancers. Infections tend
Deeper-lying mass (deep to fascia) to present with a fluctuant mass along with
systemic symptoms of fevers and night sweats.
A thorough history and physical examination

Patient has potential risk factors (previous radiotherapy, chronic can usually narrow the differential diagnosis
lymphedema, inherited syndrome such as Gardner syndrome, and guide further investigation.

Li-Fraumeni syndrome, and von Recklinghausen disease) A detailed examination of a lump includes

Local symptoms and signs of infiltration its site, size, shape, contour, color, consistency,
tenderness, tethering, transillumination, and
fluctuance. Specific examination findings such
The greater the number of clinical features, the greater the risk as transillumination (ganglion), bruits or pal-
of malignancy. pable thrills (hemangiomas, arteriovenous
malformations), variability in size (ganglion,
hemangiomas), a “doughy” softer consistency
(lipoma), and a positive Tinel sign (schwanno-
ma) may help to narrow the diagnosis further.!

STS tends to present as a large, painless,

B CHALLENGES TO CLINICAL RECOGNITION unexplained mass anywhere in the body that
OF SOFT TISSUE SARCOMA has been increasing in size. The belief that

STS is a heterogeneous group of tumors of  only painfu.l mgssesﬁ are worrisome is wrong.
The average mesenchymal cell origin that can occur any- The UK guidelines suggest that a Iump that
5-year survival where in the body, affecting the extremities in 1S larger than 5 cm, exhibits growth, is deep

\ 50% of cases, the trunk and retroperitoneum 1D the quy’ and is painful should be.consid~
for a patient in 40%, and the head and neck in 10%.3 ered malignant until proven otherwise (Ta-

with an STS is Awareness of STS is low among both the ble 1). Increasing size is the best individual

. . . . 5
imatel general public and healthcare providers. The indicator C?f a greater risk of mghgnancy. A
approximately wide range in presentation sites, lesion size mass growing slowly over a period of weeks

0 ) .
65% and patient ages and the overlap of symptoms months, pamful. or not, should raise more
with those of benign conditions make this di- concern than a painful mass growing rapidly

. . . over a period of days. No change in the size
agnosis challenging. Lumps may often be dis- of a tumor over a longer time period favors a
missed or misdiagnosed as harmless cysts or benign diagnosis
fatty tissue. A UK survey found that patients Adding to the diagnostic challenges is a
with STS were significantly more likely to be

df b dici dvised th lack of known risk factors for STS. In most
treated for another condition oradvised that  ca5e5  there is no identifiable underlying
their symptoms were not serious.® In 2006,

. : : cause. The risk of developing sporadic STS is
Grimer et al” published a sarcoma database  jj,creased in patients with a history of previous

review that included a plea for greater rec- radiotherapy and chronic lymphedema. Cer-
ognition of potential malignant lumps and  (ain genetic mutations, particularly chromo-
bumps, especially those larger than a golf ball  somal translocations, and inherited syndromes
(5 cm). This led to a campaign to raise public  such as Gardner syndrome, Li-Fraumeni syn-
awareness of STS in the United Kingdom."  drome, and von Recklinghausen disease can
But despite attempts to increase recognition  also predispose patients to STS.!' Systemic
of STS, the typical size at presentation (10  signs such as weight loss, fatigue, fevers, chills,
cm) has changed very little. and night sweats are uncommon.'

Clinical features of soft tissue masses
that require urgent investigation

Size greater than 5 cm (ie, golf-ball size)

Firmer than surrounding tissue

With or without pain (large painless lumps should raise concern)

lumps and bumps presenting in all age groups
should be viewed with a degree of caution.
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Late diagnosis affects the prognosis
Studies have found an almost linear relation-
ship between the increasing lesion size and
poorer prognosis that is independent of other
factors, even for patients without metastatic
disease at diagnosis.” This is particularly true
of tumors larger than 5 cm, emphasizing the
point that a smaller tumor at diagnosis and
treatment is associated with better prognosis.’
A smaller lump is easier to remove and reduces
the surgical and long-term functional impact
on the local anatomical area. Other factors
associated with worse clinical outcomes are
high-grade histology, positive margins after
resection, and patient age over 60.
Unfortunately, in the United Kingdom,
the average wait for a patient from noticing
symptoms to referral and subsequent investi-
gations is 92 weeks. By the time of diagnosis,
the average tumor size is 10 cm or larger.”!?
According to guidelines, a patient with a con-
cerning lump or mass that is increasing in size,
larger than 5 cm, in the deep fascia, and pain-
ful should be referred immediately to a sarco-
ma center for further evaluation, even if the
risk of malignancy is only 3% to 4%.>" Early
referral is important to improve the outcomes.

B WHICH DIAGNOSTIC TESTS
ARE PREFERABLE?

Ultrasonography

A patient suspected of having STS should
initially undergo ultrasonography. Blood tests
provide no benefit in the diagnosis of STS and
thus are not recommended. Ultrasonography
is proven to be cost effective, with a high neg-
ative predictive value for soft tissue masses.!*°
The diagnostic specificity is further increased
if the procedure is performed by an experi-
enced musculoskeletal radiologist.

The National Institute of Clinical Excel-
lence (NICE) recommends that all adults be
referred for ultrasonography within 2 weeks of
presentation and within 48 hours in pediatric
patients. Referral can made to a sarcoma cen-
ter. If ultrasonography raises suspicion of STS
or is inconclusive, the patient must be referred
to a sarcoma center.’ Features that raise con-
cern are increased size, irregular margins, het-
erogeneity (ie, tissue existing where it should
not), and architectural distortion. Outgrowth
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of blood supply with concomitant central ne-
crosis seen on color Doppler ultrasonography is
usually indicative of a higher-grade sarcoma.!¢
If requesting ultrasonography in the primary
care setting could introduce delay, then urgent
referral to a sarcoma center is recommended.

The most common soft tissue lesions diag-
nosed from an initial workup are lipomas, ie,
benign tumors of fat cells. Both ultrasonogra-
phy and magnetic resonance imaging (MRI)
have a high sensitivity and specificity for this
diagnosis. Studies have shown that ultraso-
nography has an overall sensitivity of 86%
and a specificity of 96% in the diagnosis of li-
pomas.'

The role of magnetic resonance imaging

If the diagnosis remains uncertain or if there
are concerning features, then the most sensi-
tive and specific imaging modality available is
MRI. MRI with contrast enhancement is pre-
ferred over noncontrast MRI to assess charac-
teristics of the mass. Obtaining contrast MRI
results first helps save time and reduces the
need for repeated investigations. MRI is con-
sidered the technical standard for localizing
and staging STS as it enables accurate analysis
of the soft tissue structure as well as its rela-
tionship to surrounding local structures. It is
often used for biopsy and surgical planning.!>!®
MRI has a very high negative predictive value
(100%) for distinguishing a benign lipoma
from a malignant lipoma."

The role of biopsy

The standard diagnostic approach must also
include biopsy, in most cases multiple percu-
taneous core needle specimens obtained un-
der ultrasonographic guidance.’ In some cases,
incisional or excisional (open) biopsy may
be required. Biopsy should be performed by a
team composed of a tumor-trained orthopedic
surgeon, radiologist, and pathologist to en-
sure that optimal samples are taken and ana-
lyzed without compromising the final surgical
treatment and unnecessary contamination of
healthy tissue. Poorly performed biopsies can
lead to a higher risk of adverse outcomes and
expenses.?’

A high degree of suspicion for STS based
on the biopsy results should trigger prompt re-
ferral to a sarcoma center for triple assessment
of clinical history, imaging, and biopsy, all of
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which should be done on the same day.” And if
STS is diagnosed, these centers have multidis-
ciplinary teams trained to maximize long-term
survival, minimize local recurrence, optimize
function, and minimize morbidity, and they
also have resources to perform additional stag-
ing studies to identify distant spread of proven
STS. This additional information helps tailor
treatment to the individual patient.

I AVOIDING A "WHOOPS PROCEDURE'

The term “whoops procedure” describes when
a mass assumed to be benign is resected and
the final pathologic diagnosis comes back,
unexpectedly, as sarcoma or other pathology.
At one sarcoma center, approximately three-
quarters of referrals originated from a whoops
procedure undertaken in a primary or second-
ary care unit.”! Misdiagnosis occurs most often
in soft tissue tumors that are smaller than 5
cm, painless, and superficial to the fascia.”? A
retrospective review of almost 400 cases found
that a lack of appropriate preoperative workup,
including imaging and biopsy, was responsible
for whoops procedures.” In short, they are es-
sentially a result of low awareness among prac-
titioners for the presence of a potential STS.
Whoops procedures have been shown to
cause the following:
e Lower rates of local control and limb salvage
e A shorter mean time to recurrence and
subsequent metastasis
e An increase in wound complications and
amputation rate
e A higher rate of postoperative wound com-
plications and greater need for flap coverage
e QOverall poorer functional outcomes.?"**
To avoid a whoops procedure, a patient with a
suspected soft tissue lump of unknown pathology
should be referred to a sarcoma center for appro-
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priate imaging and assessment. Appropriate biop-
sy procedures also dramatically reduce the degree
of mismanagement and overall harm to patients.

[l LITIGATION AND COST

Medical malpractice claims related to STS
care have been increasing in both the United
Kingdom and the United States, and common
reasons are poor awareness, lack of knowledge,
false reassurance, and late referrals.?>?° In one
review, litigation rates dramatically fell if a pa-
tient had been referred to a sarcoma center.?®
In the United States, the mean indemnity
payment favoring the patient was approxi-
mately $2.30 million (£1.7 million) in 2020,
with delay in diagnosis being the main reason
(86%).” These cases were mostly filed against
the primary care physicians.” Thus, educating
practitioners and raising awareness of STS in
order to prompt early referral are keys to provid-
ing better care and reducing malpractice claims.

Bl TAKE-HOME MESSAGE

Effective management of patients with suspect-
ed STS requires practitioners to be aware of the
signs and symptoms and to know the appropri-
ate testing procedures. Referring patients with
known or suspected STS to a sarcoma center,
which has knowledgeable multidisciplinary
teams and is equipped for accurate diagnosis
and subsequent management, will ensure the
most optimal outcomes. It is important to not
delay a referral. Early referrals can also reduce
the number and devastating impact of the so-
called whoops procedures. ]

I DISCLOSURES

The authors report no relevant financial relationships which, in the context
of their contributions, could be perceived as a potential conflict of interest.

VOLUME 89 ¢ NUMBER 2

Downloaded from www.ccjm.org on July 20, 2025. For personal use only. All other uses require permission.

Features that
raise concern
for a malignant
soft tissue mass
include
increasing size,
irregular
margins, and
architectural
distortion

FEBRUARY 2022 79


http://www.ccjm.org/

80

SOFT TISSUE SARCOMA

11.

12.

13.

CLEVELAND CLINIC JOURNAL OF MEDICINE

REFERENCES

. Mayerson JL, Scharschmidt TJ, Lewis VO, Morris CD.

Diagnosis and management of soft-tissue masses. J Am
Acad Orthop Surg 2014; 22(11):742-750.
doi:10.5435/JAA0S-22-11-742

. Cancer Research UK. Soft tissue sarcoma statistics. https:/

www.cancerresearchuk.org/health-professional/cancer-
statistics/statistics-by-cancer-type/soft-tissue-sarcoma.
Accessed January 20, 2022.

. American Cancer Society. Key statistics for soft tissue sar-

comas. https://www.cancer.org/cancer/soft-tissue-sarcoma/
about/key-statistics.ntml. Accessed January 20, 2022.

. Coindre JM, Terrier P, Guillou L, et al. Predictive value of

grade for metastasis development in the main histo-
logic types of adult soft tissue sarcomas: a study of 1240
patients from the French Federation of Cancer Centers
Sarcoma Group. Cancer 2001; 91(10):1914-1926.
doi:10.1002/1097-0142(20010515)91:10<1914::aid-cncr1214>3.0.c0;2-3

. Dangoor A, Seddon B, Gerrand C, Grimer R, Whelan J,

Judson I. UK guidelines for the management of soft tis-
sue sarcomas. Clin Sarcoma Res 2016; 6:20.
doi:10.1186/s13569-016-0060-4

. Geraci M, Birch JM, Alston RD, Moran A, Eden TO.

Cancer mortality in 13 to 29-year-olds in England and
Wales, 1981-2005. Br J Cancer 2007; 97(11):1588-1594.
doi:10.1038/s.bjc.6604080

. Birch JM, Alston RD, Quinn M, Kelsey AM. Incidence

of malignant disease by morphological type, in young
persons aged 12-24 years in England, 1979-1997. Eur J
Cancer 2003; 39(18):2622-2631.
doi:10.1016/j.ejca.2003.08.006

. Younger E, Husson O, Bennister L, et al. Age-related sar-

coma patient experience: results from a national survey
in England. BMC Cancer 2018; 18(1):991.
doi:10.1186/s12885-018-4866-8

. Grimer RJ. Size matters for sarcomas! Ann R Coll Surg

Engl 2006; 88(6):519-524. doi:10.1308/003588406X130651

. Sarcoma UK. Impact of sarcoma: National Sarcoma

Survey 2020. https://sarcoma.org.uk/sites/default/files/re-
sources/impact_of_sarcoma_2020_national_sarcoma_sur-
vey_-_technical_report_-_accessible.pdf

American Cancer Society. Risk factors for soft tissue
sarcomas. https://www.cancer.org/cancer/soft-tissue-sar-
comal/causes-risks-prevention/risk-factors.html. Accessed
January 20, 2022.

Sarcoma UK. Soft tissue sarcoma. https://sarcoma.org.uk/
sarcoma-types/soft-tissue-sarcoma. Accessed January 20,
2022.

Grimer R, Judson |, Peake D, Seddon B. Guidelines for
the management of soft tissue sarcomas. Sarcoma 2010;
2010:506182. doi:10.1155/2010/506182

VOLUME 89 ¢ NUMBER 2

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Farfalli GL, Aponte-Tinao LA, Rasumoff A, Ayerza

MA, Muscolo DL. Intraoperative ultrasound assis-

tance for excision of impalpable musculoskeletal soft
tissue tumors. Orthopedics 2011; 34(9):e570-e573.
doi:10.3928/01477447-20110714-03

Church DJ, Krumme J, Kotwal S. Evaluating soft-tissue
lumps and bumps. Mo Med 2017; 114(4):289-294.
pmid:30228613

Aga P, Singh R, Parihar A, Parashari U. Imaging spec-
trum in soft tissue sarcomas. Indian J Surg Oncol 2011;
2(4):271-279. doi:10.1007/s13193-011-0095-1

Rahmani G, McCarthy P, Bergin D. The diagnostic
accuracy of ultrasonography for soft tissue lipo-

mas: a systematic review. Acta Radiol Open 2017;
6(6):2058460117716704. doi:10.1177/2058460117716704
Ostlere S, Graham R. Imaging of soft tissue masses. Imag-
ing 2005; 17(3)268-284. doi:10.1259/imaging/74338804
Coran A, Ortolan P, Attar S, et al. Magnetic resonance
imaging assessment of lipomatous soft-tissue tumors. In
Vivo 2017; 31(3):387-395. doi:10.21873/invivo.11071
Mankin HJ, Lange TA, Spanier SS. The hazards of biopsy
in patients with malignant primary bone and soft-tissue
tumors. J Bone Joint Surg Am 1982; 64(8):1121-1127.
pmid:7130225

Koulaxouzidis G, Schwarzkopf E, Bannasch H, Stark GB.
Is revisional surgery mandatory when an unexpected
sarcoma diagnosis is made following primary surgery?
World J Surg Oncol 2015; 13:306.
doi:10.1186/s12957-015-0719-y

Tedesco NS, Henshaw RM. Unplanned resection of
sarcoma. J Am Acad Orthop Surg 2016; 24(3):150-159.
doi:10.5435/JAAOS-D-15-00074

Mesko NW, Wilson RJ, Lawrenz JM, et al. Pre-operative
evaluation prior to soft tissue sarcoma excision—why
can't we get it right? Eur J Surg Oncol 2018; 44(2):243-
250. doi:10.1016/j.€js0.2017.11.001

Venkatesan M, Richards CJ, McCulloch TA, et al. Inadver-
tent surgical resection of soft tissue sarcomas. Eur J Surg
Oncol 2012; 38(4):346-351. doi:10.1016/j.€js0.2011.12.011
Hwang R, Park HY, Sheppard W, Bernthal NM. Delayed
diagnosis is the primary cause of sarcoma litigation:
analysis of malpractice claims in the United States. Clin
Orthop Relat Res 2020; 478(10):2239-2253.
doi:10.1097/CORR.0000000000001340

Harrison WD, Sargazi N, Yin Q, Chandrasekar CR.
Delayed diagnosis in primary care—the main cause of
sarcoma litigation in the United Kingdom. J Surg Oncol
2016; 113(4):361-363. doi:10.1002/js0.24149

Address: Amir Hossain Gahanbani Ardakani, BSc, MBBS,
Department of Orthopaedic Oncology, Royal National Ortho-
paedic Hospital, Brockley Hill, Stanmore, London HA7 4LP UK;
amir.ardakanil@nhs.net

FEBRUARY 2022

Downloaded from www.ccjm.org on July 20, 2025. For personal use only. All other uses require permission.


http://www.ccjm.org/

