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Background: High-resolution sonography is well suited for screening soft tissue masses
because of its safety, low cost, and real-time, dynamic imaging. The purpose
of our study was to elaborate the preoperative sonographic features of soft
tissue tumors of the hand and forearm and the corresponding histologic
results.

Methods: Thirty-one soft tissue tumors of the hand and forearm were evaluated by
ultrasound preoperatively. The mobility, consistency, echogenicity, margin,
and color Doppler signal of each tumor were assessed. Dynamic study was
also performed. The pathologic diagnosis was obtained after subsequent
surgery.

Results: The pathologic diagnoses of these soft tissue lesions were lipoma (n = 6),
ganglion cyst (n = 6), neurilemmoma (n = 3), neurofibroma (n = 3), giant cell
tumor (n = 10), tenosynovitis (n = 2), and malignant lymphoma (n = 1). An
adjacent tendon or communication duct extending to the joint space could be
found in most giant cell tumors and ganglion cysts; a traceable nerve could
be found in most nerve sheath tumors. All benign tumors appeared well-
defined. The only malignant tumor appeared ill-defined without a color
Doppler signal.

Conclusion: Sonography enables a reliable diagnosis of the cystic or solid nature of soft-
tissue lesions, accurate estimation of the volume, and precise three-dimen-
sional localization of the abnormality. Examiners should perform a dynamic
examination and trace the adjacent structure to obtain more diagnostic clues.
(Chang Gung Med J 2007;30:547-54)
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Soft tissue tumors are frequently encountered in
clinical practice. The incidence of malignant soft

tissue tumors is approximately 1-1.4 new cases per
100,000 population whereas the incidence of benign
soft tissue neoplasms is estimated to be at least 100
times more common.(1)

Preoperative evaluation of soft tissue tumors
often requires sophisticated imaging studies followed
by biopsy.(2) The role of imaging is essential either to
confirm the benign or malignant nature of the mass
or to give information for a diagnostic biopsy. Plain
radiographs are sensitive for soft tissue calcification
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and ossification which can assist with characteriza-
tion. However, they have little ability to detect or
evaluate most soft-tissue lesions in the extremities,
and other imaging techniques are required.(3)

Ultrasound, computed tomography (CT), magnetic
resonance imaging (MRI), scintigraphy with tumor
or bone seeking agents,(4) and positron emission
tomography(5) are modalities currently available to
evaluate soft tissue tumors. Among these techniques,
ultrasound seems well suited for screening soft tissue
masses because of its safety, low cost, and apparent
sensitivity. It can also uniquely provide dynamic
examination. Use of sonography enables a reliable
diagnosis of the cystic or solid nature of soft-tissue
lesions, accurate estimation of the volume, and pre-
cise three-dimensional localization of the abnormali-
ty.(6)

However, caution is needed in making a specific
diagnosis in solid masses by ultrasound. Höglund(7)

found an accuracy of 56% in the ultrasound diagno-
sis of soft tissue tumors in the forearm and hand.
Beggs(8) concluded that solid tumours may have spe-
cific appearances on ultrasound, but biopsy is often
required.

The purpose of our study was to elaborate the
preoperative sonographic features of soft tissue
tumors in the hand and forearm and the correspond-
ing pathologic results, and to see whether preopera-
tive sonography could provide surgeons with addi-
tional information.

METHODS

For about one year we retrospectively collected
31 soft tissue tumors in the hand or forearm of 28
patients (11 men, 17 women, ages 22-72 years) who
had received ultrasound evaluation and subsequent
surgical excision of the tumor. Preoperative sono-
graphic examinations were done with a commercial-
ly available machine (LOGIQ 700 MR, General
Electronic Company, Milwaukee, WI, USA), using a
7.5 MHz linear-array real-time transducer.
Examinations included evaluations of the lesions
while the hands were at rest and during flexion and
extension of the involved segments. Scanning was
done in both the transverse and longitudinal planes.
The mobility, consistency, echogenicity (hypoechoic,
isoechoic, or hyperechoic relative to muscle),(9) and
margin of the tumors were assessed, and the greatest

length, width, and depth of each tumor were mea-
sured. In addition, all tumors were examined with
color Doppler imaging to determine whether blood
vessels could be demonstrated around or inside the
tumor.

A pathologic diagnosis was obtained after sub-
sequent surgical removal of each tumor.

RESULTS

The pathologic diagnoses of these soft tissue
lesions were lipoma (n = 6), ganglion cyst (n = 6),
neurilemmoma (n = 3), neurofibroma (n = 3), giant
cell tumor (n = 10), tenosynovitis (n = 2), and malig-
nant lymphoma (n = 1). The sonographic features of
these tumors are summarized in the Table 1.

1. Lipomas. All six lipomas were well-defined
solid tumors (Fig. 1). Five were hyperechoic, and the
other was isoechoic relative to the adjacent muscle.
There was no posterior enhancement or color
Doppler signal in these lipomas.

2. Ganglion cysts. These six ganglion cysts
were all well-defined anechoic cystic lesions without
internal color Doppler signals on sonography. Four
had a traceable tendon, and the other two had a com-
munication duct extending to the articular space (Fig.
2). Posterior enhancement was observed in four of
these cysts.

3. Nerve sheath tumors. There were three
neurilemmomas and three neurofibromas. All were
well-defined, heterogenic hypoechoic solid masses
sonographically (Fig. 3). Five of these masses had a
traceable nerve [ulnar nerve (n = 2) and median
nerve (n = 3)]. Posterior enhancement was noted in
three masses. A color Doppler signal was absent in
all these tumors.

4. Giant cell tumors. All ten giant cell tumors
were well-defined hypoechoic solid masses without a
color Doppler signal on sonography (Fig. 4). Seven
were adjacent to a traceable tendon. Posterior
enhancement was noted in five tumors.

5. Tenosynovitis. Only two tumors were diag-
nosed as tenosynovitis pathologically. Both had well-
defined margins and target signs on sonography (Fig.
5). A color Doppler signal was noted in one lesion
(Fig. 6).

6. Malignant lymphoma. One tumor was diag-
nosed as malignant lymphoma by pathology. It
appeared as an ill-defined hypoechoic solid mass
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without posterior enhancement on sonography (Fig.
7). A color Doppler signal was absent.

DISCUSSION

Through dynamic ultrasound examination of the
movement of the adjacent body segment and tracing
the adjacent structure of the tumor with color
Doppler imaging, ultrasound can provide valuable
information before surgery or biopsy, even though it
is usually difficult to diagnose a soft tissue tumor
using ultrasound only.

Lipomas were believed to be elongated masses
with their greatest diameter parallel to the skin, with

variable echogenicity.(10) In our study, lipomas
seemed to share almost the same sonographic fea-
tures. They were well-defined, solid hyperechoic
(except for one isoechoic lipoma) lesions without a
color Doppler signal.

All ganglions in our study were well-defined,
anechoic cystic lesions on sonogram. Either a trace-
able tendon or a communication duct extending to
the joint space could be found in all cases. These
traceable structures could provide clues for accurate
diagnosis. In Hoglund et al’s study, non-palpable
ganglions causing clinical symptoms could also be
demonstrated on ultrasound, and sonography could
delineate the entire ganglion and often its connection

Table 1. Sonographic Features of 31 Soft Tissue Tumors

Pathologic Lipoma Ganglion cyst Nerve sheath tumor Giant cell tumor Tenosynovitis Malignant lymphoma
diagnosis (n = 6) (n = 6) (n = 6) (n = 10) (n = 2) (n = 1)

Location Finger Wrist Finger Finger Finger Forearm
(1) (4) (1) (8) (1)

Hand Finger Wrist Hand Wrist
(3) (2) (1) (2) (1)

Forearm Forearm
(2) (3)

Elbow
(1)

Margin Well-defined Well-defined Well-defined Well-defined Well-defined Ill-defined
(6) (6) (6) (10) (2)

Echogenicity Hyperechoic Anechoic Heterogenic Hypoechoic Target sign Hypoechoic
(5) (6) (10) (2)

Isoechoic hypoechoic
(1) (6)

Posterior (0) (4) (3) (5) (0) -
enhancement

Color doppler Absent Absent Absent Absent Present Absent
(6) (6) (6) (10) (1)

Absent
(1)

Other features Traceable Traceable nerve Adjacent to
tendon (4) (5): tendon (7)

Communication Ulnar (2)
duct extending to Median (3)

articular space Pathologic diagnosis:
(2) Neurilemmoma (3)

Neurofibroma (3)
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Fig. 1 Lipoma. Sonogram shows a well-defined, hypere-
choic solid mass in the subcutaneous layer without a color
Doppler signal. The tumor was compressible during dynamic
study.

Fig. 3 Nerve sheath tumor. Sonogram of the left wrist shows
a well-defined, heterogenic, hypoechoic solid mass with a
traceable nerve. Posterior enhancement was noted.

Fig. 4 Giant cell tumor. Sonogram shows a well-defined,
hypoechoic solid mass with a traceable tendon.

Fig. 5 Tenosynovitis. The target sign (anechoic halo around
the tendon in the transverse image) is shown in the sonogram.
The hyperechoic structure (arrowhead) within the ‘target’ is a
tendon.

Fig. 6 A color Doppler signal in a case of tenosynovitis.

Fig. 2 Ganglion cyst. Sonogram shows a well-defined, ane-
choic cystic lesion with a communication duct extending to
the joint space.
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with the joint space.(11)

Nerve sheath tumors are often hypoechoic solid
masses, and the presence of intrinsic blood flow on
color Doppler sonography and peripheral nerve con-
tinuity suggests the diagnosis.(12) In our study, a trace-
able nerve could be found in five of the six nerve
sheath tumors. But none of these tumors had
detectable intrinsic blood flow on color Doppler
images. Nevertheless, a traceable nerve could con-
firm the tissue origin of the tumor and provide hints
for diagnosis. However, there is considerable overlap
between the sonographic appearances of neurofibro-
mas and neurilemmomas,(10) and sonography cannot
reliably distinguish between them.(12)

In both cases of tenosynovitis in our study, a tar-
get sign-defined as an anechoic halo around the ten-
don on transverse images-was found. A color
Doppler signal was present in one case. Breidahl et
al found a positive correlation between the power
Doppler sonographic grade and the percentage of the
peritendinous hypoechoic rim that had flow,(13) and
suggested that a significant proportion of the hypoe-
choic rim probably represents vascularized synovium
rather than complex fluid.

Giant cell tumors are a circumscribed form of
tenosynovitis related to pigmented villonodular syn-

ovitis.(10) They typically appear as solid, homoge-
neous, hypoechoic masses with detectable internal
vascularity and are associated with the flexor ten-
dons of the fingers.(14) Seven of ten giant cell tumors
in our study were adjacent to the tendon sheath.
However, none of them had detectable internal vas-
cularity on color Doppler images.

Only one tumor in our study, a subcutaneous
lymphoma, was malignant. It was an ill-defined
hypoechoic mass without detectable intrinsic blood
flow sonographically. The differential diagnosis
between lymphoma and lymphadenitis is frequently
impossible on the basis of sonographic and color
Doppler patterns alone.(15) In a retrospective study,
the sonographic appearance of lymphoma varied,
and included masses, nodal or confluent nodes, small
disseminated nodules, the myositis type, and even a
panniculitis type.(16)

In our study, all benign tumors appeared well-
defined, and the only malignant tumor appeared ill-
defined. However in Lange et al’s study, sonograms
of all fourteen malignant lesions showed a discrete
pattern, while sonograms of the benign tumors
showed twenty-one discrete and fifteen ill defined
patterns.(17) Thus, whether the margin of soft tissue
tumors on sonograms can predict tumor malignancy

Fig. 7 Lymphoma. Sonogram shows an ill-defined, hypoechoic mass without a color Doppler signal in the subcutaneous layer. The
lymphoma infiltration is within the subcutaneous fat with surrounding increased echogenicity.
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is still under debate.
Although malignant tumors are by their nature

vascular, a minority of malignant tumors have no
demonstrable vessels on color Doppler imaging,
even on the most sensitive settings.(18,19) Griffith et al
concluded that if an organized (instead of chaotic)
vascular pattern is present, the tumor is more likely
to be benign.(20)

Although it is not easy to differentiate benign
from malignant soft tissue tumors on ultrasound, the
accuracy of MR imaging in the majority of soft-tis-
sue masses is also insufficient, and most masses
require a biopsy to confirm the diagnosis.(21)

Ultrasound can be used to guide percutaneous aspira-
tion cytology or needle biopsy of soft-tissue
tumors.(22) When soft tissue tumors exhibit their typi-
cal benign and diagnostic imaging features, a biopsy
is not necessary (e.g. ganglion cysts, nerve sheath
tumors, lipomas, and tenosynovitis). On the other
hand, when a solid large soft tissue tumor is encoun-
tered and malignancy cannot be excluded, an echo-
guided cutting needle biopsy may be helpful in treat-
ment planning.(23,24) Ultrasound is also often selected
for follow-up study of soft tissue tumors because of
its convenience, ease of operation, availability, and
accuracy in detecting a soft-tissue tumor.(3,25)

There were some drawbacks in our study. First,
no intrinsic blood flow was detected by color
Doppler in any nerve sheath tumor or giant cell
tumor, which seems inconsistent with the known
facts. Compared with color Doppler, power Doppler
is much more sensitive to slow flow and usually
proves to be more valuable.(26) Thus, power Doppler,
which was not used in our study, may have the
potential to display tissue perfusion in malignant
tumors. Moreover, the case number in our study was
insufficient, with only one malignant tumor included.

CONCLUSION

High-resolution sonography is a cost-effective
screening tool for soft tissue tumors in the hand and
forearm. It enables a reliable diagnosis of the cystic
or solid nature of soft-tissue lesions, accurate estima-
tion of the volume, and precise three-dimensional
localization of the abnormality. It also can provide
information on the vascularity of a soft-tissue tumor
preoperatively. Examiners should perform a dynamic
examination and trace the adjacent structure of the

tumor (e.g. nerve, tendon, or joint space) to obtain
more diagnostic clues.
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