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Diagnostic Approach to a Soft Tissue Mass

Young Soo Chun, M.D., Ph.D.” and Seung Hyun Song, M.D.
Department of Orthopaedic Surgery, Kyung Hee University Hospital at Gangdong, College of Medicine, Kyung Hee University, Seoul, Korea

Soft tissue masses of the extremities and torso are a common problem encountered by orthopaedic surgeons. Although these soft
tissue masses are often benign, orthopaedic surgeons need to recognize the key features differentiating benign and malignant masses.
An understanding of the epidemiology and clinical presentation of soft tissue masses is needed to develop a practical approach for
evaluation and surgical management. Size and depth are the two most important factors on which triage decisions should be based. In
a differential diagnosis of a tumor, it is important to know the characteristics of the soft tissue mass through detailed history taking and
physical examinations before the diagnostic procedures. A variety of imaging studies, such as simple radiography, ultrasound, magnetic
resonance imaging, positron emission tomography, computed tomography, bone scan, and angiography can be used to diagnose tumors.
Know the ledge of advantages and disadvantages of each imaging study is essential for confirming the characteristics of the tumor that
can be observed in the image. In particular, ultrasonography is convenient because it can be performed easily in an outpatient clinic and
its cost is lower than other image studies. On the other hand, the accuracy of the test is affected by the skill of the examiner. A biopsy
should be performed to confirm the tumor and be performed after all imaging studies have been done but before the final treatment of
soft tissue tumors. When a biopsy is to be performed, careful attention to detail with respect to multidisciplinary coordination beforehand,
cautious execution of the procedure to minimize complications, and expedient follow-up and referral to a musculoskeletal oncologist when
appropriate, are essential.
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Length (cm)

Table 1. Radiographic Findings of Soft-Tissue Masses and Suggested
Diagnoses

Radiographic finding

Suggested diagnosis

Phleboliths
Juxta-articular osteocartilaginous masses

Hemagioma
Synovial chondromatosis
Mature peripheral calcifications Myositis ossificans

Extraosseous
osteosarcoma

Central calcifications

Homogenous extremely dense, lobulated ~ Tumoral calcinosis

calcific masses about the joint

Amorphous calcification with or without
ossification (greater in periphery)

Synovial sarcoma
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Figure 1. Size description of soft tissue
masses (baseball 7.2 cm, golf ball 4.6
cm, table tennis ball 4 cm).
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Figure 2. Ultrasonography findings of soft tissue masses. (A) These appearances are characteristic of lipoma. (B) Well differentiated liposarcoma.
Ultrasound image shows an encapsulated subcutaneous mass isoechoic to the adjacent subcutaneous fat and fine internal echogenic striations
parallel to the long axis of the mass. Lipoma and well differentiated liposarcoma are difficult to differential diagnosis completely by ultrasound.
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Figure 3. Sonographic images of schw-
annoma. (A) Longitudinal forearm
ultrasound shows a fusiform hetero-
geneous, hypoechoic mass in continuity
with the ulnar nerve with posterior
acoustic enhancement. Note the entering
and exiting components of the ulnar nerve.
(B) Transverse color Doppler ultrasound of
the same lesion shows a moderate degree
of intralesional hypervascularity. Note the
moderate posterior acoustic enhancement.
(C) Oval shaped mass with heterogeneous
echogenicity with no continuity with the
nerve of shoulder lesion. (D) Well-defined,
lobulated, low echoic mass ulnar to the
5th distal interphalangeal joint with no
increased vascularity.
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Table 2. Assessment of Soft-Tissue Masses

Location Skin, subcutaneous, fascial, intramuscular, intermuscular, juxta-articular, tendon/paratendon/tendon sheath, nerve, vessel
Size 3 dimensions

Echogenicity Echogenicity: anechoic, hypoechoic, isoechoic, hyperechoic, mixed (compared with subcutaneous fat)

Margin Well-defined, ill-defined

Shape Round, oval, lobulated, irregular

Effect on ultrasound beam Posterior acoustic enhancement, posterior acoustic shadowing, calcification

Compressibility Compressive, non-compressive

Vascularity Color Doppler, power Doppler, spectral Doppler

Plain radiograph Calcification, hemangioma with phleboliths, osteochondroma

Figure 4. Magnetic resonance imagings of leiomyosarcoma. Relatively well-defined superficial soft tissue mass in the posterolateral aspect of the right
buttock at the greater trochanteric level, (A) T1 weighted image with intermediate signal intensity (higher signal to the muscle), (B) T2 weighted fat
suppressed image with bright high signal and intermediate signal intensity, (C) T1 weighted fat suppressed contrast enhancement image with strong
enhancement (no enhancement in the bright high signal portion on T1 weighted image.

Holtt 5 cm o] 7|5 7 ARl fIX]gE F%Fo] MRIY & Stch Gadopentetate dimeglumine®] Y T2 gadolinium chelate
A heterogenous signale WEMH U 7Hs/dol =20, MRI |2 -85 AMg-E e, 9+ e

-0

of| A T 5FA] ¥ (subcutaneous fat)} 5L St signal2 homogenous Hile g T2o] Eoh 1AlA el MRIQ ¢S HoksH | ¢
otAl et T2 AJg-5d 7Fs/do] At 5‘—]3 og o OH dynamic contrast enhancement (DCE)-MRI7} AR&-5] 7] A&
A 71&2 Qo ¥ AFEH L2 e BAS IR 5 oF%l=tl, +8/39] paramagnetic 2 FAE FUote] o]
lon]? o] 2 Qs $& M AEo] o HBfA 1 SFY F>  Fperfusion)@F BriHdffusion)& ST 4= 910l viable tumor2t
o OFHSH AR TAES AldE £ 9lon o2 TRs3E S4] & 3/3]7]0] A T nonviable tissueD 5= o] $-83}
S A 4= QA HAck? whebd MRIE 90 7] Aol 2 of whebd A Aloll U FollA 7Hd 34291 BES Bl

-l> ml

ARl AALR 1= 1 Qi stAY Feretste o] avkE WEE o, 8548 7MY LR
MRIE= CT9F v walE mf o U sieet ool g4as R A e of go] ARgEot” 22y DCE-MRIZ
= & o wAbd o] GFo] itk Aol Aolth ey Alfsh= dl QlojA wgoju AlZRS wol ZR 2 s, GAF F
of e Weolu} F71A3L A3ar) 2P = A Fofl A3k Algto] A, o7 7] 7]&eZQl ol Wo| a5t
CT7t oJ73] £ al4t2l2 Helth Z0(axial) T1 weighted  The= T 0] AlTh(Fig. 4, 5.

image (TIWDOIAM = o= A AlgS Slofl Bt = €=+

Q1 O} T2 weighted image (T2WD)oA= FHF o] B &
T 2717t i S == A7 S Rl AR A 1097 SRR HE @S2

ne

rlr k!

P

< (positron emission tomog—

lox|

fE = O
% FFE TIWIOHE A 4% E& 5 559 A5 48 1 raphy, PEDO] 80| vofz o Z7k wd=9iet. o] 9l
ERHO], TOWIO A T 0] 415 FES Ho] ATHAQl Bo| 3 220 thAHE ST 5 9V Hlof YZFolLt opy TAF
= AL ) g Holtk ) BF AWE A ST s o Bsht ¥rIS BIF 4 QA oy, AR, Hold 2%
% 20% 20| SUE FF SLTIWOIN 2 FES ol o U ST 4 9 Helon, vlanmy deke) ¥ 2




2971

Diagnostic Approach to a Soft Tissue Mass

Figure 5. Magnetic resonance imagings
(MRIs) of lipoma (A), liposarcoma (B,
pleomorphic). (A-a) Axial T2 weighted
image (T2WI) MRI shows a homogeneous,
high signal, fatty mass along the medial
aspect of the proximal arm. The mass
has the same signal intensity as the
adjacent subcutaneous fat. No nodules
or thick septa can be seen. A blood
vessel is present along the deep border
of the mass. (A-b) Axial T1 weighted
fat suppressed image (TTWI FS MRI)
with contrast enhancement shows the
signal intensity of the lipoma is entirely
suppressed, similar to the subcutaneous
fat, to become homogeneously low. The
single high signal focus is vascular. (B-
a) Axial TTWI MRI shows an irregular
and lobulating intramuscular mass in
the anterolateral portion of the mid-
thigh, heterogeneously, iso to low signal
intensity. (B-b) Axial T2WI shows mixed
signal intensity. (B-¢) TTWI FS MRI shows
heterogeneous enhancement. A malignant
finding in MRI, pleomorphic liposarcoma
in the pathology examination.
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