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Background
Musculoskeletal (MSK) soft-tissue tumours comprise a wide-ranging group of heterogeneous and 

complex masses1. Ultrasound is an excellent modality to assess these - it confirms the presence of a 

mass, establishes its location, size, nature and extent. However, conventional greyscale and colour

Doppler techniques may on occasion lack specificity necessitating further evaluation or workup. 

Emerging techniques such as Superb Microvascular Imaging (SMI), Strain Elastography (SE) and 

Shear-wave Elastography (SWE) may prove useful. SE and SWE provide additional information on 

lesion stiffness and in general, malignant lesions tend to be stiffer than their benign counterparts. 

SE compares the relative stiffness of soft tissue masses to the surrounding soft tissues. Different from 

SE, SWE employs the use of a higher intensity pulse instead of transducer pressure. SMI enhances 

visualisation of intra- and peri-lesional minute vessels with slow velocity flow and is sensitive in the 

detection of tumour angiogenesis. Assessment of the intra-lesional vascularity architecture then allows 

for better characterisation of the lesion. 

In this educational exhibit, we explore the use of these emerging techniques in the assessment of 

MSK soft tissue masses. 

Neurofibroma

Neurogenic tumours, such as schwannomas and neurofibromas, form approximately 5% of upper 

extremity tumours in adults. Identification of a nerve entering and exiting the mass is a specific sign 

for diagnosis though this may be difficult to demonstrate on ultrasound. Neurofibromas can happen at 

random or associated with underlying neurofibromatosis2. 

This superficial hypoechoic mass (*) at the right medial heel shows internal arterial flow on colour

Doppler (Figure 1a). It is compressible (Figure 1b), though the manual compression method is unable 

to give an objective assessment of its firmness. On SE, the mass is predominantly green 

representing medium firmness (Figure 1c).

Do note that just gentle pressure is sufficient when using SE. Excessive pressure is a potential pitfall 

that may result in increased SE stiffness values. 

Benign

Schwannoma

Schwannoma is the most common benign peripheral sheath nerve tumour, accounting for only 5%–

8% of all soft tissue tumours. The incidence of schwannoma of the hand is however reported to be as 

low as 1%3 and can be difficult to differentiate from other lesions. 

In this case, the mass (*) is located between the metacarpals (Figures 2a & b) and is challenging to 

determine its stiffness with SE. On SE, the mass is predominantly blue and indicating hard firmness 

(Figure 2c). Imaging features alone were unable to ascertain benignity of the mass and histology was 

used to obtain the final diagnosis. 

One of the potential limitation in the use of SE is in hard to access or deeper lesions which may limit 

accurate assessment.

Angiolipoma

Angiolipoma is a benign soft tissue tumour commonly found on the trunk and extremities. Like 

lipomas, these contain mature adipocytes4 though distinguished by the presence of internal 

neovascularity on colour Doppler (Figure 3b). 

On SE, the mass (*) is part red and part orange indicating a soft lesion (Figure 3c). In cases such as 

this where the lesion is poorly circumscribed, SE can be used to better demarcate its margin, as its 

stiffness is different from the adjacent subcutaneous tissues despite the similar appearance on the 

greyscale ultrasound (Figure 3a).

Adventitial bursitis

Adventitious bursae are acquired at sites subject to frequent pressure and friction. In the foot and 

ankle, adventitious bursae usually develop adjacent to bony prominences5. While raised as a possible 

differential given the location and clinical history in this case, it may be difficult to make the diagnosis 

given the echogenic appearance on greyscale and increased vascularity on colour Doppler (Figures 

4a & b) alone. SE demonstrates that the region (*) is soft (Figure 4c) and aids in making the diagnosis. 

Chondroid syringoma

Chondroid syringoma is a sporadic skin appendage tumour that manifests as slow-growing, 

subcutaneous, non-tender, non-ulcerating dermal nodules and most often found in the head and neck. It 

is rare and easily mistaken for other cutaneous lesions including sebaceous cyst, dermoid cyst and even 

basal cell carcinoma (BCC)6.

In this case, though the mass (*) shows no internal vascularity on colour Doppler (Figure 5a), it is likely 

solid given that it is incompressible on manual compression (Figure 5b) and hard on SE (Figure 5c). 

Unfortunately, imaging features alone were non-specific, and diagnosis was only achieved upon final 

histology. 

Venous malformation

Venous malformations are congenital endothelial malformations that result from errors in vascular 

morphogenesis. They are also prone to stasis and intraluminal clotting secondary to their slow-flow 

nature7. Greyscale ultrasound shows a hypoechoic region (Figure 6a) with minimal internal signal on 

colour Doppler (Figure 6b). Coupled with the lift-off technique, SMI shows far better sensitivity (Figure 

6c) in detecting presence of slow flow in the hypoechoic area and ascertaining vascular nature of the 

region in question. Excessive transducer pressure or incorrect Doppler settings on SMI are potential 

pitfalls which may lead to inaccurate assessment and interpretation. 

Malignant

Squamous cell carcinoma (SCC)

SCC is a type of non-melanoma cancer that arises from sun-exposed sites of fair-skinned individuals. 

The head, neck, and dorsal hands are commonly affected. A typical SCC appears as a heterogeneously 

hypoechoic lesion with irregular borders and may involve the deeper tissue layers. Presence of internal 

hyperechoic spots in BCC is usually used to differentiate it from SCC8. 

This case features a superficial irregular hypoechoic mass (*) (Figure 7a). SMI demonstrates diffuse 

increased vascularity throughout the mass (Figure 7b) and shows medium to hard stiffness on SWE 

(Figure 7c). 

SWE reduces subjective interpretation of lesion hardness/stiffness based on palpation. Although 

histological diagnosis remains the gold standard, SWE may supplement conventional ultrasound to 

predict malignancy in MSK soft tissue tumours9. 

Extraskeletal myxoid chondrosarcoma (EMC)

EMC is a rare malignant soft tissue sarcoma that accounts for less than 3% of all soft tissue 

tumours10. We see here a heterogeneous mass (*) with both arterial and venous flow (Figures 8a & b). 

SE confirms its solid nature showing that the mass is moderate to hard (Figure 8c). This was deemed 

indeterminate on ultrasound prompting further evaluation with MRI. MRI confirms presence of a 

heterogeneous enhancing mass suspicious for malignancy (Figure 8d).

Conclusion
SE, SWE and SMI are excellent adjunctive tools in the evaluation of MSK soft tissue masses. A 

systematic approach applying proper technique in image acquisition can minimise potential pitfalls and 

aid accurate diagnosis and management.

References
1 Vasilevska Nikodinovska V, Ivanoski S, Kostadinova-Kunovska S, Samardziski M. Ultrasound-guided Biopsy of Musculoskeletal Soft-tissue Tumors: Basic Principles, Usefulness and Limitations. J Ultrason. 2022 Apr 27;22(89):109-116. doi: 

10.15557/JoU.2022.0018. PMID: 35811594; PMCID: PMC9231512.
2 Al Lahham S, Aljassem G, Omari RY, Alyazji Z, Sada R, Asnaf A, Abuelgasim M. Diffuse Type Neurofibroma of the Forearm. Plast Reconstr Surg Glob Open. 2022 May 23;10(5):e4341. doi: 10.1097/GOX.0000000000004341. PMID: 35620496; PMCID: 

PMC9126514.
3 Lee SJ, Yoon ST. Ultrasonographic and Clinical Characteristics of Schwannoma of the Hand. Clin Orthop Surg. 2017 Mar;9(1):91-95. doi: 10.4055/cios.2017.9.1.91. Epub 2017 Feb 13. PMID: 28261433; PMCID: PMC5334033.
4 Fotiadis A, Ioannidis P, Skandalos I, Papastergiou S, Vrettakos A, Tzigkalidis T, Vampertzis T. Giant Posttraumatic Angiolipoma of the Forearm: A Case Report and Review of the Literature. Case Rep Orthop. 2021 Jul 21;2021:4047777. doi: 

10.1155/2021/4047777. PMID: 34336328; PMCID: PMC8318740.
5 Van Hul, E., Vanhoenacker, F., Van Dyck, P. et al. Pseudotumoural soft tissue lesions of the foot and ankle: a pictorial review. Insights Imaging 2, 439–452 (2011). https://doi.org/10.1007/s13244-011-0087-2
6 Vinod, Ashwin & John, George & B, Ranjith & V, Devanarayan. (2023). Large benign chondroid syringoma of the lower limb-an uncommon presentation of a rare disease. International Surgery Journal. 10. 501-505. 10.18203/2349-2902.isj20230507. 
7 Olivieri, B., White, C. C., Restrepo, R., McKeon, B., Karakas, S., & Lee, E. Y. (2016). Low-Flow Vascular Malformation Pitfalls: From Clinical Examination to Practical Imaging Evaluation—Part 2, Venous Malformation Mimickers. American Journal of 

Roentgenology, 206(5), 952–962. https://doi.org/10.2214/ajr.15.15794
8 Catalano O, Roldán FA, Varelli C, Bard R, Corvino A, Wortsman X. Skin cancer: findings and role of high-resolution ultrasound. J Ultrasound. 2019 Dec;22(4):423-431. doi: 10.1007/s40477-019-00379-0. Epub 2019 May 8. PMID: 31069756; PMCID: 

PMC6838298.
9 Li, A., Peng, X., Ma, Q., Dong, Y., Mao, C., & Hu, Y. (2020). Diagnostic performance of conventional ultrasound and quantitative and qualitative real-time shear wave elastography in musculoskeletal soft tissue tumors. Journal of Orthopaedic Surgery 

and Research, 15(1). https://doi.org/10.1186/s13018-020-01620-x
10 Fice MP, Lee L, Kottamasu P, Almajnooni A, Cohn MR, Gusho CA, Gitelis S, Blank AT. Extraskeletal myxoid chondrosarcoma: A case series and review of the literature. Rare Tumors. 2022 Feb 25;14:20363613221079754. doi: 

10.1177/20363613221079754. PMID: 35251555; PMCID: PMC8891938.

Figure 1a Figure 1b Figure 1c

*

*

Figure 2a Figure 2b Figure 2c

*

Figure 4a Figure 4b Figure 4c

*

Figure 5bFigure 5a

Figure 7a Figure 7b Figure 7c

*

Figure 8a Figure 8b Figure 8c Figure 8d

Figure 5c

*

*

With lift-off technique

Figure 3cFigure 3a Figure 3b

*

Figure 6a Figure 6cFigure 6b

https://doi.org/10.1007/s13244-011-0087-2

	Slide 1

