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Background: To determine sonologically the nature of superficial swellings in extremities using
high resolution ultrasonogram with histopathological correlation.

Objective:  1.To evaluate the diagnostic accuracy of ultrasound in assessing superficial
musculoskeletal soft-tissue swellings by correlating with their histopathological results. 2. To review
normal appearance of superficial soft tissue swellings and to recognize the tumors that cause
diagnostic difficulty. 3. To highlight the spectrum of superficial soft-tissue tumors encountered in
clinical practice.

Materials and Methods: A prospective observational study was conducted over a period of one year
on 52 patients with superficial soft tissue swelling in extremities. These patients were subjected to
High resolution ultrasonogram in our institution and the lesions were analysed with respect to size,
shape, margins, plane of location, echotexture, consistency, septation, calcification and vascular
pattern. A provisional diagnosis was made after Ultrasonogram examination and these findings were
correlated with the final histopathological results.

Results: High resolution ultrasonogram had an overall accuracy of 78.8% in identifying superficial
soft tissue masses concordant with final diagnosis. Commonly encountered lesions were abscess,
hematoma, lipoma, vascular malformation, epidermoid cyst and neurofibroma in our study. Rare
lesions like vascular leiomyoma, pilomatricoma, Morel lavelle lesion and granuloma annulare were
also encountered. Three malignancies were accurately diagnosed as malignant lesions, with
histopathologic discordance in only one among them.

Conclusion: High resolution ultrasonogram is a valuable first line modality of choice in determining
the nature of superficial soft tissue swellings.

Copyright © 2016 Saravanan C et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

symptoms, and guiding in percutaneous interventions make it
an automatic choice as a first-line modality.

Superficial soft-tissue masses - that is, tumors and lesions
arising in the skin and subcutaneous tissue are a common
clinical entity. Since the mid 1990s, high-resolution ultrasound
has been increasingly used as the first-line investigation to
evaluate soft-tissue tumors."'

The benefits of ultrasound include its ready applicability and
availability, cost-effectiveness, non-ionising nature,
portability, easily repeatable as well as the freedom it provides
to examine in any direction, high affinity at discriminating
tissue layers, good spatial and contrast resolution, ability to
evaluate tissue texture through dynamic compression, real-
time imaging capability, and ability to assess tissue vascularity
and the fact that ultrasound findings directly relate to clinical

The treatment and prognosis of subcutaneous soft-tissue
tumors heavily depend on histologic type. Increasing
experience with ultrasound has allowed radiologists to identify
particular soft-tissue tumors on the basis of their imaging
characteristics. Recognition of a specific tumor type on
ultrasound enhances patient management and allows one to
determine with greater clarity the need for percutaneous biopsy
or additional imaging such as MRI.

Aims and Objectives

1. To determine sonologically the nature of superficial
swellings in extremities.

2. To assess the anatomical relation of them to adjacent
structures



International Journal Of Current Medical And Pharmaceutical Research, Vol. 2, Issue, 11, pp.947-953, November, 2016

3. To evaluate the diagnostic accuracy of ultrasound in
assessing musculoskeletal soft-tissue swellings by
correlating with their histopathological results.

4. To review normal appearance of superficial soft tissue
swellings and to recognize the tumors that cause
diagnostic difficulty

5. To highlight the spectrum of superficial soft-tissue
tumors encountered in clinical practice.

MATERIALS AND METHODS

Period of study: October 2015 to October 2016

Study Design: Prospective observational study

Study Population: Subjects with superficial swellings in their
extremities attending the Department of Radiodiagnosis,
Rajah  Muthiah  Medical  College  Hospital,
Chidambaram, for ultrasound evaluation of them.
Approval was granted by the institutional ethics
committee.

Study Tool: Philips envisor & Siemens Acuson X300
Ultrasonogram machines Using 5-10 Mhz linear
transducer

Exclusion criteria

e Subjects with known cases of multiple superficial
swellings

e  Subjects with swelling in head and neck

e  Subjects with swelling in trunk

e Subjects with previously histologically diagnosed
superficial swellings and recurrent swellings at
previous same locations

e  Subjects with bony hard swellings

e  Subjects with swelling with superficial ulcers

e Hernias

e  Pulsatile swellings

e Nondiscrete or poorly marginated soft-tissue masses
(lipohypertrophy, soft-tissue edema, or focal
inflammation)

This prospective observational study was conducted over a
period of one year on 52 patients with superficial soft tissue
swelling in extremities. All the patients who had a clinical
dilemma in assessment of their focal single soft tissue swelling
in their extremities irrespective of age, sex, duration of
symptoms and pattern of growth of the swelling were included
in the study. Few patients who had a history of pain associated
with the swelling were categorised separately and their final
results were correlated with sonological diagnosis.

All patients were subjected to High resolution ultrasonogram
in our institution and the lesions were analysed with respect to
size, shape, margins, plane of location, echotexture,
consistency, septation, calcification and vascular pattern. A
provisional diagnosis was made after Ultrasonogram
examination and these findings were correlated with the final
histopathological results.

Examnation protocol

The evaluation of superficial lesions in our radiology
department is generally carried out with linear array high-
frequency transducers (operating bandwidth of 5-10 MHz)
with standardized scanner's settings (overall gain, time gain
compensation, Doppler gain, power output). Color Doppler
and Power Doppler are used to assess the vascularity of the
lesions. A copious amount of gel is used over the surface of

the lesions and any hair present is displaced with gel towards
the lesion margins to minimize artifacts. The mirror image or
contralateral unaffected skin should be used as a control for
skin thickness in inflammatory skin diseases.

Superficial soft-tissue swellings can generally be categorized
as a) Reactive and inflammatory lesions (abscess, adenitis,
granulomas), b) Benign neoplastic masses (Mesenchymal
tumours, skin appendage tumours, vascular malformations) c)
Malignant masses (Primary and metastasis), d) Benign cyst &
miscellaneous tumour like conditions (Epidermoid , Baker’s
cyst, Ganglion) , and e) Post traumatic ( Hematoma, Seroma).

With regard to their imaging features, these masses may be
further divided into lesions that arise in association with the
epidermis or dermis (cutaneous lesions), lesions that arise
within the substance of the subcutaneous adipose tissue,
lesions that arise in intimate association with the fascia
overlying the muscle or lesions in muscular and intermuscular
planes. The location of a lesion within the superficial tissue is
best described as cutaneous; subcutaneous; fascial, muscular
and intermuscular.

To date, the soft tissue sarcoma clinical practice guidelines
(National Institute for Health and Care Excellence [NICE] and
European Society for Medical Oncology [ESMO]) have used 5
cm as the cut-off size for referral, together with other features
such as depth in relation to fascia and increasing size. So the
size of these superficial lesions were assessed in two
maximum dimensions and recorded .If the largest dimension is
more than 5cm then they are grouped separately while the rest
forms the group of size less than 5cm. Size criteria was
compared with ultrasonogram diagnosis and final diagnosis to
assess their correlation with malignant tumours.

Shape of the superficial lesions were tabulated as round, oval,
linear and irregular. Their margins were designated as
welldefined or illdefined. The echogenicity were compared
with adjacent musculature and assessed as anechoic,
hypoechoic, isoechoic, and hyperechoic. These lesions were
also assessed for any septations or calcifications. Color
Doppler imaging was routinely performed, and the type
(arterial or venous), intensity, and pattern (chaotic or
organized) of vascularity were assessed. Spectral analysis and
sonoelastography were not routinely performed. Lesion
consistency was routinely assessed through application of
transducer pressure. Excessive pressure during examination
can decrease power Doppler signal® Then their
ultrasonogram nature are tabulated as cystic, cystic & solid and
completely solid lesions.

A diagnosis of a malignant superficial soft-tissue tumor was
based on features such as rapidity of growth clinically, the
presence of a medium-sized to large tumor, the presence of
moderate to severe intratumoral hyperemia, and a lack of
similarities with the recognized ultra-sound appearances of
specific soft-tissue tumor types.

Pathologic diagnosis was based on en bloc excision,
percutaneous biopsy and fine-needle aspiration for cytologic
diagnosis. Most of these tumors were excised for cosmetic
reasons and to obtain a histologic diagnosis. The pathology
reports were used to categorize all superficial soft-tissue
tumors according to the 2002 World Health Organization
(WHO) classification of histologic typing for soft-tissue
tumors © or the 2006 WHO classification of histologic typing
for skin tumors €.
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All vascular anomalies were grouped under ‘“vascular
malformation” without distinctions being made between, for
example, capillary vascular malformation, venous vascular
malformation, lymphatic malformation and hemangioma. The
individual sensitivity and specificity of superficial soft tissue
tumors were not evaluated in this study because of the small
sample size (<10) 7" The overall accuracy of the ultrasound
diagnosis compared with the pathologic diagnosis was
evaluated.

RESULTS

High resolution ultrasonogram had an overall accuracy of
78.8% in identifying superficial soft tissue masses concordant
with final diagnosis. Commonly encountered lesions were
abscess, hematoma, lipoma, vascular malformation,
epidermoid and neurofibroma in our study. Rare lesions like
vascular leiomyoma, pilomatricoma, Morel lavelle lesion and
granuloma annulare were also encountered. Three
malignancies were accurately diagnosed as malignant lesions,
with histopathologic discordance in only one among them.

The patient’s age included in the study were analysed and they
were grouped into two, those from 1-20 years (paediatric and
adolescent) and those with age >20 years (adults). Among the
group 40% were female and 60% were male. 52% of the total
female patients and 29% of total male patients were less than
20 years of age .None of the lesions in paediatric and
adolescent age group (1-20 yrs) were malignant. All the
patients had focal superficial swellings but only 38% of them
had pain associated with it. 40% of the lesions were found
clinically in the lower limb and 50% of them were in the upper
limb. 40% of the lower limb lesions were on right side and
50% of upper limb lesions were on right side. Bilateral lesions
were seen one each in upper and lower limb.

79% of the lesions were less than S5cm in size and the
remaining 21% had lesions of greater than 5cm size. Two of
the total three malignant lesions were in the larger than Scm
size group. All the hematomas, 75% of vascular
malformations, 50% of abscess were irregular in shape. All
malignant lesions encountered had a regular shape (spherical
or oval). Neurofibromas had a horizontally oriented oval
shape.

All the hematomas and 77% abscess shows solid and
pseudosolid nature in ultrasound. All lipomas and
neurofibromas appear solid but vascular malformations may
have solid or cystic nature or both. Margins of the lesions are
illdefined in 66% of hematomas but welldefined in 77% of
abscesses. All lipomas, neurofibromas , epidermoid cysts and
adenitis had welldefined margins while accessory breast tissue
in axilla had illdefined margins. All hematomas are in
intramuscular plane. Baker’s cyst is seen extending into the
joint cavity through intermuscular plane. Morel lavelle lesion
is seen inbetween subcutaneous and fascial planes. Collar stud
abscess is seen as subcutaneous collection of pus originating
deep to fascial layer seen penetrating it. Two of the malignant
lesions except lymphoma were seen involving the skin and
subcutaneous layers. 67% of the lesions are confined to
subcutaneous or involves both skin and subcutaneous planes.
All hematomas, lipomas and 77% of abscess are hard in
consistency while 87% of vascular malformations and all
epidermoid cysts are soft in consistency. All the three
malignant lesions were hard in consistency and hypoechoic in
echopattern while 40% of lipomas were isoechoic. Septations

were noted in 37% of vascular malformations. Calcification
was seen in granuloma, pilomatricoma and in one malignant
lesion. Peripheral blood flow noted in 77% of abscess. Central
hilar blood flow pattern seen in adenitis and neurofibroma.
Organised increased flow seen in vascular leiomyoma and
pilomatricoma. Disorganised flow noted in all vascular
malformations and malignancies.

21% of ultrasonogram diagnosis was discordant with the final
diagnosis. A hematoma was diagnosed as abscess and an
abscess was diagnosed hematoma. Similarly a lipoma was
diagnosed as epidermoid cyst and an epidermoid cyst was
diagnosed as lipoma. Ultrasonogram missed an underlying
bone erosion (osteomyelitis) but was able to pick up the
superficial abscess collection in it. Subcutaneous fibrocalcific
nodule was misdiagnosed as granuloma. A hypoechoic lipoma
was misdiagnosed as neurofibroma. Illdefined fat
accumulation (lipoma) was thought as accessory breast tissue
in axilla. An organising heamatoma and subcutaneous
granuloma annulare were mistaken as vascular malformation
as they showed vascularisation.

To further simply the study the ultrasonogram diagnosis and
final diagnosis were grouped into five as per the disease
character. They are divided as A). Reactive and inflammatory
lesions , B) Benign tumours, C) Malignant tumours, D) Cysts
and tumour like conditions and E) Post traumatic conditions.
Group A, Reactive and inflammatory lesions shows
predominantly welldefined margins, with spherical or irregular
in shape, hard on probe pressure, and 93.7% were rightly
diagnosed as lesions within the group. Group B, Benign
tumours shows predominantly welldefined margins, with
irregular or oval in shape, few being hard and almost equal
number of them being soft in consistency and 82.3% where
designated as lesions within the group. In group C, Malignant
tumours all of them presented with welldefined margins,
spherical or oval in shape, and all of them were hard in
consistency with all of them were accurately designated as
malignant by ultrasonogram. Group D, includes cysts and
tumour like conditions showed predominantly welldefined
margins, appeared as spherical or oval in shapes , all of them
being soft in consistency and 62.5% of them showed
concordant USG diagnosis within the group. Group E, with
posttraumatic conditions presented with both illdefined and
welldefined margins equally. Their shape is predominantly
irregular, and hard in consistency and 87.5% of them showed
USG concordance within the group.

Age and sex distribution in our study: Group 1 had 1-
20years age including pediatric and adolescent patients.
Group 2 had adult patients of above 20 years of age.

80 71
g 60 1 2476
8
g 40 29
§ B <20 yrs
=20 L m>20yrs
0
Female Male
Sex
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Analysis of individual sonological diagnosis of the swellings with final/HPE diagnosis
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o

Abscess : A oval shaped hypoechoic lymphnode seen located subfascially
appears inflammed with echogenic irregular pus collection seen penetrating
through the fascia into subcutaneous plane.

Lipoma : Welldefined isoechoic oval shaped hypovascular lesion in Neurofibroma : Welldefined oval shaped horizontally oriented hypoechoic
subcutaneous plane. lesion seen in subcutaneous plane with entering and exiting nerve.
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~~HEMANGI OMA®

Epidermoid cyst: Welldefined hypoechoic subcutaneous lesion with Vascular malformation : Illdefined irregular lesion with disorganized
internal lamellar pattern. vascular spaces seen involving skin and subcutaneous tissue with ehcogenic
post-shadowing phelobliths in it.

Foreign body granuloma : Irregular shaped hypoechoic lesion seen
involving skin and subcutaneous layer around an echogenic foreign body —
suture material.

Cysticercosis : Welldefined round subcentimeter sized avascular cyst seen
with single echogenic focus within it.

Vascular leiomyoma : Welldefined oval hypoechoic solid lesion seen in Pilomatricoma : Welldefined superficially located hyperechoic oval lesion
relation to great saphenous vein in thigh showing organized with peripheral hypoehcoic rim and central calcifications.
hypervascularity.

Baker’s cyst : Welldefined superficial cystic lesion in knee showing deep ~ Lymphoma : Enlarged round appearing lymphnode with internal reticulation
intramuscular extension into knee joint. and absent fatty hilum.
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DISCUSSION

Esther Hiu Yee Hung, James Francis Griffith, Alex Wing
Hung Ng, Ryan Ka Lok Lee, Domily Ting Yi Lau, and Jason
Chi Shun Leung Ultrasound of Musculoskeletal Soft-Tissue
Tumors Superficial to the Investing Fascia American Journal
of Roentgenology 2014 202:6, W532-W540%? has published
an original research article with the same objective as our
study in evaluating the accuracy of ultrasound in assessing
superficial soft tissue tumours. No previous study other than
this has addressed the diagnostic accuracy of ultrasound for the
spectrum of superficial soft-tissue tumors. 714 superficial soft
tissue tumours were evaluated retrospectively by two
radiologists. 247 had subsequent histopathological correlation.
467 tumours without pathological confirmation was clinically
followed up. Overall ultrasound accuracy was assessed as 79%
when all differentials given sonologically were considered.
Most (96%) of the tumours were benign. The sensitivity and
specificity of identifying malignant superficial soft tissue was
94.1% and 99.7% respectively.

In our present study, a prospective observational study, 52
patients with soft tissue swellings in extremities were
including and both swellings above and below the investing
fascial layer were studied. 41 of them had concordant
histopathological results. Among the 52 swellings 49 were
benign. Sensitivity and specificity were not studied for
individual lesions as their sample size was small.”’ The present

study rightly identified three lesions as malignant
sonologically.
Among them one was diagnosed as liposarcoma at

ultrasonogram but histopathological result turned out to be
epithelioid hemangioendothelioma.

Superficial soft-tissue masses are particularly amenable to
high-resolution ultrasound examination, which allows a
detailed assessment of the distinguishing ultrasound
characteristics that enable a specific tumor diagnosis based on
the recognized ultrasound appearances.

The purpose of this study was to evaluate the diagnostic
accuracy of ultrasound in the assessment of superficial soft-
tissue masses. The ultrasound appearances of several
superficial soft-tissue tumor types such as lipoma, vascular
anomaly, nerve sheath tumor, and epidermal cyst have been
reported ®*" and form the basis on which soft-tissue lesions
are characterized in ultrasound practice ®*" A secondary aim
of this study was to highlight areas in which the diagnostic
accuracy of clinical ultrasound could be improved.

Particularly problematic for ultrasound diagnosis are the
absence of color Doppler signal in some superficial vascular
malformations and nerve sheath tumors and the poor
conspicuity of the entering and exiting nerves in small
subcutaneous nerve sheath tumors.

The diagnostic accuracy rate of ultra-sound was more variable
and was generally lower for less commonly encountered
masses. These results may reflect a limited awareness of some
tumor entities and of their ultrasound features.

The diagnostic accuracy of ultrasound in differentiating benign
from malignant lesions was high.

Pitfalls in using ultrasonogram - Radiologist should be aware
of:

1. Inaccuracies in diagnosing lipoma, abscess, hematoma
and vascular malformations.

2. Pseudocystic appearance of solid and pseudosolid
appearance of cystic lesions.

3. Extraosscous manifestation of osseous pathology
assessment.

4. Differentiating infectious and noninfectious fluid
collection

5. Contrast-enhanced USG is a recent technique under
evaluation using ultrasound contrast agents to increase
the sensitivity of Doppler examination. It is useful in
morphologic and functional assessment of lesions,
providing quantitative perfusion parameters, which can
be biomarkers for new antiangiogenic therapy
monitoring.*” In future, higher-frequency probes and
newer USG techniques like tissue harmonic imaging,
spatial compound imaging, panoramic views, and 3D
reconstruction views may provide images with
increased resolution and quality to the clinician and
surgeon for better management of cutaneous lesions.*¥
Ultrasound elastography is a noninvasive method in
which stiffness or strain images of soft tissue are used to
characterize tissue, and it is found that malignant
tumors have significantly lower elasticity than benign
lesions. Ultrasound elastography can help in
noninvasive detection and characterization of malignant
cutaneous tumors, while reducing unnecessary biopsies.

CONCLUSION

High resolution ultrasonogram is a valuable first line modality
of choice in determining the nature of superficial soft tissue
swellings. It offers basic information about the nature of the
mass and its extent and relationship with the surrounding
structures. Doppler, especially power Doppler, helps in many
conditions. USG guidance for biopsies, abscess drainage, and
removal of foreign bodies, is promising and popular. MRI still
remains the gold standard for the evaluation of soft tissue
masses. The importance of adequate training and the operator's
competence cannot be overemphasized.

Limitations of the study: No follow up was made after final
confirmation of the diagnosis. Referral bias, small sample size
with wider differentials, the sonological features are being
operator dependent and UGS related artifacts were the
limitations of the study.
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