
e-ultrasonography.org Ultrasonography 34(3), July 2015 217

Ultrasonography of soft tissue 
“oops lesions”

Hye Won Chung1, Kil-Ho Cho2

1Department of Radiology and Research Institute of Radiology, University of Ulsan College 

of Medicine, Asan Medical Center, Seoul, 2Department of Radiology, Yeungnam University 

College of Medicine, Daegu, Korea
http://dx.doi.org/10.14366/usg.14068
pISSN: 2288-5919 • eISSN: 2288-5943

Ultrasonography 2015;34:217-225

In this article, I would like to define “oops lesions” as soft tissue mass-like lesions that 
involve surprise or embarrassment for radiologists following the final diagnosis. Examples of 
“oops lesions” include malignant tumors that appear benign, malignancy-mimicking benign 
tumors, incorrect identification of epidermal inclusion cysts, and soft tissue pseudotumors. 
Ultrasonography (US) findings are very helpful in the diagnosis of soft tissue tumors; however, 
the diagnosis of soft tissue tumors on the basis of US findings alone has some limitations. 
Therefore, clinical findings, laboratory data, findings from additional imaging modalities, and 
demographic data of patients should be considered together with US findings.
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Introduction

“Oops lesions” could be defined as soft tissue mass-like lesions that involve surprise or 
embarrassment for radiologists following the final diagnosis. The surprise might represent good or 
bad news; regardless, it is due to obtaining results that differ from clinical expectations. When a 
final diagnosis is reached, different responses are possible: “oops” or not; good or bad. If a lesion 
suspected to be benign is actually confirmed as a malignancy, it is an “oops lesion” and is also sad 
news. The opposite situation is also an “oops lesion” but is good news. In contrast, when an expected 
malignancy is confirmed, it is not an “oops lesion” but just sad news. In this article, such surprising 
or embarrassing cases of soft tissue mass-like lesions will be presented in detail. Examples of “oops 
lesions” include malignant tumors that appear benign, malignancy-mimicking benign tumors, 
incorrect identification of epidermal inclusion cysts, and soft tissue pseudotumors.

Benign-Appearing Malignant Tumors

The ultrasonography (US) findings that might suggest benignancy of a soft tissue mass are a small 
size, superficial location, homogeneous echo pattern, and hypovascularity. However, these findings 
are not sufficiently reliable to definitively characterize the nature of a lesion [1,2]. US findings can 
be misleading, since similar findings also occur in synovial sarcoma (Fig. 1), liposarcoma, melanoma, 
lymphoma, myeloid sarcoma (Fig. 2), and small metastasis (Fig. 3).

http://www.e-ultrasonography.org
http://crossmark.crossref.org/dialog/?doi=10.14366/usg.14068&domain=pdf&date_stamp=2015-06-23


Hye Won Chung, et al.

218  Ultrasonography 34(3), July 2015 e-ultrasonography.org

Fig. 1. Synovial sarcoma in a 40-year-old woman. 
A. Ultrasonography shows a 1.5 cm homogeneously hypoechoic subcutaneous mass lesion in the lateral aspect of the left knee joint. B. 
Another image shows the tadpole-shaped area of the mass attached to the deep fascia (arrows), indicating a close relationship with the 
fascia and the mass. This mass was confirmed as a synovial sarcoma.

A B

Fig. 2. Myeloid sarcoma in a 56-year-old man. 
A. Upon positron emission tomography imaging, multiple intra-abdominal hypermetabolic 
masses (arrows) are demonstrated. Additionally, another mass is noted at the sub-
xiphoid area (arrowhead). B. Longitudinal sonogram reveals a mass-like lesion with a 
heterogeneous and mixed echo pattern, but no discrete margin at the sub-xiphoid area. 
This was confirmed as myeloid sarcoma in an acute myeloid leukemia patient after 
ultrasound-guided needle biopsy.

A

B

Sub-xiphoid anterior chest wall (longitudinal)
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Superficial location refers to the subcutaneous tissue and skin above 
the superficial investing fascia, which separates the subcutaneous 
tissue layer from the underlying muscle [3]. For soft tissue tumors, 
large size, deep location, heterogeneous signal intensity and echo, and 
internal hemorrhage or necrosis suggest the possibility of malignancy 
rather than a benign tumor [4-7]. 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. Other 
tertiary referral institutions use a 3-5 cm size as a cut-off for risk of 
malignancy in superficial masses [8].

For superficial masses, there are some factors indicative of 
malignancy. Unlike deep-seated lesions, size is not an important 
factor because a significant proportion of superficial malignant 
tumors measure less than 5 cm in maximal diameter. Fascial 
edema, skin thickening, skin contact, hemorrhage, and necrosis are 
highly significant factors indicative of malignancy. Lobulation and 

Fig. 4. Schematic representation of fascia-tumor relationships. Tumors are classified into five groups. Tumors without fascial contact (group 
1) or with minimal fascial contact (group 2) could be benign, while lesions that contact the fascia widely with obtuse contact angles (group 4) 
or cross the fascia (group 5) strongly suggest malignancy. Modified from Galant et al. Skeletal Radiol 1998;27:657-663 [3], with permission 
of Springer.

Group 1 Group 2 Group 3 Group 4 Group 5

Benign Malignant

Fig. 3. Metastasis from renal cell carcinoma in a 60-year-old man. 
A. Ultrasonography (US) shows a small, well-defined  intramuscular mass in the buttock with homogeneous echo pattern. B. However, the 
mass shows internal vascularity upon a Doppler US examination. The final diagnosis was metastasis from renal cell carcinoma.

A B
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peritumoral edema are also significant features [9]. 
Obtuse angles between the superficial investing fascia and the 

subcutaneous mass crossing the fascia strongly suggest malignancy 
[3]. Galant et al. [3] described these fascia-tumor relationships 
with schematic representation (Fig. 4). Malignant tumors of the 
subcutaneous compartment have a higher tendency to develop a 
close relationship with the fascia than benign lesions (Figs. 1B, 5).

Malignancy-Mimicking Benign Mass Lesions

Malignancy should be considered when imaging findings are as 
follows: complex peri-lesional or intra-lesional changes, internal 
hemorrhage, hypervascularity, or large-sized mass [1,2,10]. 
However, these findings can also be present in benign tumors. 
Ruptured masses or combined infection can cause difficulty in the 
differential diagnosis of benign and malignant tumors. For cases of 
ruptured epidermal inclusion cysts, a thick and irregular peripheral 

rim and septa could be reminiscent of inflammatory lesions such 
as an abscess or a neoplastic lesion (Fig. 6) [11]. Thus, benign 
masses can mimic malignancy in cases of post-traumatic hematoma 
(Fig. 7), myositis ossificans, ruptured benign masses, immature 
granulomatous lesions, and fibrous lesions (Figs. 8, 9).

Usually, a large-sized, deep-seated mass has a high probability 
of malignancy; however, this link does not occur in all cases [4-
7]. Benign soft tissue tumors such as schwannoma (Fig. 10), 
nodular fasciitis, lipoma, and hibernoma can be large enough to be 
misinterpreted as a malignancy.

Incorrect Identification of Epidermal 
Inclusion Cysts

The US findings of epidermal inclusion cysts are well known. 
An epidermal inclusion cyst appears as a small, well-defined 
subcutaneous or cutaneous mass. The sonographic appearance of 

A B

C

Fig. 5. Undifferentiated pleomorphic sarcoma in a 73-year-old 
man experiencing mild swelling and discomfort in his lateral leg. 
A, B. Two axial magnetic resonance images (A, T2-weighted; B, 
contrast-enhanced T1-weighted) show regional thickening and 
enhancement along the superficial investing fascia of the leg 
(arrows). Muscles deep to this fascia lesion also show signal change 
and enhancement. A nodular area is seen on the enhanced image 
(arrowhead). The bright round structure protruding from skin surface 
is a skin marker (asterisks). The initial impression was fasciitis. C. 
Upon ultrasonography examination, the nodular area is seen as a 
solid hypoechoic mass broadly attached to the fascia. The fascia 
itself is diffusely thickened along its course (arrows), which was 
histopathologically revealed to be a diffuse infiltration of sarcoma. 
Muscles below the fascia also showed tumor infiltration. No 
inflammation was found.
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epidermal inclusion cysts varies with the contents of the cyst, from 
an anechoic lesion to a hyperechoic, solid-appearing mass [12,13]. 
The possibility of an epidermal inclusion cyst should be considered 
when a patient presents with a mass located at the epidermis and 
subcutaneous tissue that has a demonstrated subtle heterogeneous 
echo pattern. Most radiologists are familiar with these typical US 
findings indicating an epidermal inclusion cyst; however, there are 
sometimes tricky cases that lead to a pathologic diagnosis contrary 
to expectation that can cause embarrassment.

The imaging findings of an unruptured epidermal inclusion cyst 
may be similar to other subcutaneous cystic masses, some solid 

tumors, and vascular lesions. Thus, differential diagnoses include 
ganglion or bursitis with internal hemorrhage or debris, neurogenic 
tumors, nodular fasciitis, myxoid tumors, dermatofibrosarcoma 
protuberans, and hemangioma [11]. 

The diagnosis of an epidermal inclusion cyst is often confused 
with perineurioma (an uncommon benign tumor of peripheral nerves 
composed primarily of perineurial cells [14]), schwannoma (Fig. 11), 
dermatofibrosarcoma protuberans, and fibrosarcoma arising from 
dermatofibrosarcoma protuberans (Fig. 12).

Fig. 6. Ruptured mass in the subclavicular area in a 23-year-old woman. 
A. Ultrasonography (US) shows an irregularly marginated hypoechoic lesion mainly located in the left subclavian subcutaneous tissue layer. 
B. On Doppler US, blood flow looks increased in and at the periphery of the mass. The mass was diagnosed as a ruptured epidermal inclusion 
cyst.

A B

Fig. 7. Hematoma in a 57-year-old woman. 
A. Ultrasonography shows a well-defined heterogeneously hyperechoic mass on the abdominal wall. At the corner of the mass biopsy a 
needle is seen (arrow). B. Computed tomography shows a well-defined mass with a postsurgical clip at the skin. This was a postoperative 
hematoma. 

A B
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Fig. 9. Fibromatosis in a 22-year-old woman presenting with an accidentally detected mass in her calf. 
A. Ultrasonography demonstrates a solid mass with heterogeneous echo pattern (arrows) in the gastrocnemius muscle, showing a somewhat 
aggressive appearance. B. However, a T2-weighted magnetic resonance image shows a soft tissue mass with an infiltrating margin and low 
signal areas within the mass, suggesting fibromatosis. Fibromatosis was histopathologically confirmed.

A B

A B

C

Fig. 8. Nodular fasciitis in a 40-year-old man. 
A. There is a well-defined intramuscular mass at the shoulder with 
peritumoral edema on the T2-weighted magnetic resonance image. B, 
C. This mass shows heterogeneous echogenicity on ultrasonography 
(US) (B) and internal vascularity on Doppler US (C). The initial 
impression was a malignant tumor. However, the pathologic 
diagnosis was nodular fasciitis. 
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Fig. 10. Schwannoma of a 47-year-old woman. 
A. A large lobulated hyperintense mass is seen in the gluteus maximus muscle on a T2-weighted short tau inversion recovery magnetic 
resonance image. B. Upon ultrasonography, this mass shows a slightly heterogeneous echo pattern and there shows mild blood flow to the 
mass. The mass was confirmed as a schwannoma after excision.

A B

Light gluteal area mass

A

B

Right back

Fig. 11. Schwannoma located in the skin and subcutaneous 
tissue of a 15-year-old boy. Ultrasonography shows a well-defined 
mass located at the skin and subcutaneous tissue. This mass shows 
slightly hyperechoic areas and a peripheral hypoechoic band with 
associated posterior enhancement. After excision, it was confirmed 
as a schwannoma.

Fig. 12. Fibrosarcoma arising from dermatofibrosarcoma 
protuberans.
A. Ultrasonography shows an epidermal inclusion cyst-like soft 
tissue mass identified in the subdermal tissue of the back. B. 
However, a gross specimen shows a solid mass, distinct from 
an epidermal inclusion cyst. The histopathologic diagnosis was 
dermatofibrosarcoma protuberans with focal areas of fibrosarcoma 
in the mass.
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Fig. 13. Sonogram of a 41-year-old man with a chronic muscle 
tear presenting with a pseudotumor in the right upper arm. There 
is no soft tissue tumor, but a mild bulging contour (arrowheads) 
in the upper arm. A localized hyperechoic region (arrows) is noted 
at the musculotendinous junction of the biceps brachii, just distal 
to the bulging contour of the upper arm. These findings suggest a 
chronic tear at the musculotendinous junction.Right upper arm (medial)

A B

C

Fig. 14. Foreign body granuloma in a 67-year-old man. 
A. A rim-enhancing cystic mass (arrow) is identified at the sacral 
level on axial fat-suppressed contrast-enhanced T1-weighted 
magnetic resonance imaging. The patient had a history of posterior 
decompression and fixation surgery of the lumbar spine due to 
spinal stenosis 18 months prior. B. Ultrasonography shows a 
cystic mass containing hyperechoic nodular areas (arrows). C. A 
folded sheet of gauze was found during subsequent surgery. The 
pathological diagnosis was a foreign body granuloma and a sheet of 
gauze, leading to a diagnosis of gossypiboma.

Left sacrum
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Soft Tissue Pseudotumors

Soft tissue pseudotumors include non-neoplastic lesions that 
are mistaken for neoplastic lesions following imaging studies or 
clinical examination. Moreover, exophytic bone lesions such as 
osteochondroma can be misinterpreted as soft tissue tumors. 
Therefore, many conditions could be involved in a diagnosis of a 
pseudotumor: inflammatory lesions (cellulitis, abscess, subcutaneous 
granuloma annulare, parasite infestation); vascular/lymphatic lesions 
(aneurysm, thrombus, lymphadenitis); posttraumatic lesions such as 
muscle tear (Fig. 13), muscle herniation, hematoma, fat necrosis, 
myositis ossificans; a foreign body reaction such as foreign body 
granuloma (Fig. 14); crystal deposition disease (gouty bursitis); bone 
tumor (osteochondroma); and normal variation (accessory muscle, 
sesamoid bone, carpal boss) [15].

Upon imaging, many cases of soft tissue pseudotumors appear 
cystic in nature and occur at common sites. However, they can show 
a mixed or solid echo pattern and be detected at unusual sites. 
In these cases, lesions could show atypical imaging findings and 
therefore be difficult to diagnose correctly.

Conclusion

US findings are helpful in the diagnosis of soft tissue tumors; 
however, the diagnosis of soft tissue tumors on the basis of US 
findings alone has some limitations. Thus, it is not unexpected that 
“oops lesions” are encountered during clinical practice. Therefore, 
when a differential diagnosis for a soft tissue mass is made, all 
available information should be considered, such as demographic 
data, laboratory findings, and findings from other imaging 
modalities. In addition, practitioners should be familiar with the 
variability in US imaging findings.
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