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Diagnoses and Approaches of
Soft Tissue Tumors for Orthopaedic Non-Oncologists

Hyun Guy Kang, M.D,, Ph.D. =
Orthopedic Oncology Clinic, National Cancer Center, Goyang, Korea

Soft tissue tumors are classified into benign and malignant on the basis of the patient’s age, medical history, physical examination,
pathological and radiologic examination. We have to caution against misdiagnosis of malignant tumor which can delay the treatment time.
Lipoma, schwannoma, hemangioma, and ganglion cysts are common benign tumors, usually of small size and are often located in the
superficial layer. Although it may be suspected as a benign tumor, performing contrast-enhanced magnetic resonance maging is preferably
advantageous. Liposarcoma and undifferentiated pleomorphic sarcoma, the most common malignant soft tissue tumors, usually occur
after middle age; rhabdomyosarcoma is usually presented in children and synovial sarcoma often occurs at a younger age. The magnetic
resonance (MR) signal intensity of lipoma shows uniformity with subcutaneous fat, sarcoma should be suspected if it has a contrast-
enhanced and non-fat-suppressed part. The MR signals of ganglion cysts show homogeneous and same signal intensity with joint fluid
and urine, while the liquid containing sarcoma, like synovial sarcoma, is characterized by heterogeneous signal intensity and contrast
enhancement. If surgery is performed, an incision should be made in the longitudinal direction of the limb and the excised tumor should
be sent for pathology analysis. When the macroscopic finding of the tumor during surgery is different from the expected diagnosis, the
operation should cease with biopsy only or the small superficial tumor can be excised widely if possible. The transfer should be considered
unless you can be sure of a benign tumor in hands and feet of children. When diagnosed as malignant tumors, patients should be provided
with sufficient information that can lead them to a musculoskeletal tumor specialist.

Key words: soft tissue tumor, sarcoma, non-specialist doctor, right approach
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Figure 1. Age-related-incidence of common soft tissue sarcomas.



271

Diagnoses and Approaches of Soft Tissue Tumors for Non—Specialist Doctors

Table 1. AJCC Staging for Soft Tissue Sarcomas

Primary tumor (T)

TX Primary tumor cannot be assessed

T0 No evidence of primary tumor

T Tumor 5 cm or less in greatest dimension
Tla Superficial tumor
T1b Deep tumor

T2 Tumor more than 5 cm in greatest dimension
T2a Superficial tumor
T2b Deep tumor

Note: Superficial tumor is located exclusively above the superficial fascia
without invasion of the fascia; deep tumor is located either exclusively
beneath the superficial fascia, superficial to the fascia with invasion of
or through the fascia, or both superficial yet beneath the fascia.

Regional lymph nodes (N)

NX Regional lymph nodes cannot be assessed
NO No regional lymph node metastasis
N1 Regional lymph node metastasis

Note: Presence of positive nodes (N1) in MO tumors is considered
Stage IlI.

Distant metastasis (M)

MO No distant metastasis

M1 Distant metastasis

Stage | A Tla NO MO G1, GX
T1b NO MO G1, GX

Stage | B T2a NO MO G1, GX
T2b NO MO G1, GX

Stage Il A Tla NO MO G2, G3
T1b NO MO G2, G3

Stage Il B T2a NO MO G2
T2b NO MO G2

Stage Il T2a NO MO G3
T2b NO MO G3
Any T N1 MO Any G

Stage IV Any T Any N M1 Any G

Cited from the article of Edge et al. (Springer, 2010)."”
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Table 2. Surgical Staging System by the Musculoskeletal Tumor
Society

Stage  Grade Local extent Metastasis

IA G1(ow) T1 (intracompartmental) MO0 (no metastasis)

IB  G1(ow) T2 (extracompartmental) MO

A G2 (high) T1 MO

1B G2 (high) T2 MO

I GlorG2 TilorT2 M1 (regional or distant)

Cited from the aricle of Enneking et al. (Clin Orthop Relat Res.
1980;153:106-20).""
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Table 3. Characteristic Differences between Benign and Malignant
Tumors

Character Benign Malignant
Duration/growth Long/= Short/+
Size Usually 5 cm under Various sizes
Depth Usually superficial Various depths
Touch Soft Hard
Movement Movable Fixing
Pain - +
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Figure 2. Synovial sarcoma can be confused with the popliteal cyst. T2 sagittal (A) and axial magnetic resonance images (B) show heterogeneous
signal intensity with fluid-fluid level. (C) Synovial sarcoma has a contrast enhancement portion.
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Figure 3. Lipogenic tumor should be com-
pared with the subcutaneous fat layer of
the magnetic resonance imaging signal.
(A) Lipoma has totally the same signal
as the subcutaneous fat layer in T1 (left),
fat suppression (middle) and contrast
enhancement (right). (B) A well-differentiated
liposarcoma with deep location (left), non-
fat suppression area (middle; arrow) and
thick septum with enhancement area (right;
arrow).
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o

Figure 5. Wide excisional biopsy. (A) A superficially located tumor of the arm shows a different signal compared with the subcutaneous fat layer. (B, C)
The cephalic vein is compressed. (D) Superficial nerves and blood vessels in contact with sarcoma should be excised without dissection. (E) An excised

sarcoma should be covered with normal tissues in all directions.

Table 4. Different Magnetic Resonance Imaging Findings in the Soft Tissue Tumor

Tissue Diagnosis

Lipogenic tumor Lipoma
Liposarcoma

Cystic tumor Ganglion cyst
Sarcoma

Solid tumor Schwannoma
Hemangioma
Sarcoma

Features

Same signal as subcutaneous fat
Homogenous T1 & T2 high signal
Fat-suppressed same as subcutaneous fat
No enhancement

Different signal compared with subcutaneous fat
Thick septa

Some part does not fat-suppressed

Some part has enhancement

Same signal as fluid of joint or bladder
Homogenous T1 dark low and T2 bright high signal
No enhancement

Heterogenous signal
Enhancement

Tumor in the nerve route
Round or elliptical shape
Split-fat sign, target sign

Associated with blood vessel
Phlebolith is T1 & T2 low signal and round shape
Serpentine channel and spaces

Different signal compared with subcutaneous fat
Heterogenous T1 low & T2 high

Unclear boundary between normal tissue

Well enhancement
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Figure 6. Benign soft tissue tumors in the hand show different magnetic resonance signals schwannoma (A), lipoma (B), and hemangioma (C).
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Figure 7. Synovial sarcoma of the finger shows more contrast enhance- elgA o o & HAE o 7o 2 Al
ment (A) than a giant cell tumor of the tendon sheath (B). Aok SHt}(Fig. 10). AY LA = oo T2 ¥ 28 He

Figure 8. Remember, the colors of soft tissue tumors. Lioma (A), schwannoma (B), and hemangioma (C) is distinguished by the color of sarcoma (D).
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Figure 9. (A) If intraoperatively, superficial
tumor tissue differs from expected benign,
wide excision can be performed before
or after biopsy result. (B) The color of the
sarcoma is quite different from that of
subcutaneous fat tissue.

| Age, sex, medical history, physical examination

|

Ultrasonography, X-ray |

Tumor of hand/foot | Ganglion
| cyst
¢ Malignant melanoma ¢
e Squamous cell carcinoma Observation
e Giant cell tumor of tendon sheath Aspiration
l Surgery

Solid tumor

| Magnetic resonance imaging |

Referral to specialist |

Lipoma
Schwannoma |
Hemangioma

Suspicious malignancy

e Liposarcoma
« Undifferentiated pleomorphic sarcoma
¢ Synovial sarcoma

Observation
Surgery

e Fibrosarcoma
¢ Leiomyosarcoma

Figure 10. Algorithm for treatment of soft tissue tumors.
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¢ Rhabdomyosarcoma
¢ Angiosarcoma

Refeffal to specialist

v

Systemic radiological examination
Biopsy

Small size |
Easy surgical location

Large size |

Gun biopsy
| Wide excisional biopsy | Incision biopsy

| |
|

| Establish treatment plan |
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