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MR Imaging of Primary Bone and Soft Tissue Tumors
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MR imaging of 131 cases with pathologically confirmed primary bone and soft tissue tumors were
studied. They included 44 bone tumors (25 benign tumors, 19 malignant tumors) and 87 soft tissue
tumors (55 benign tumors, 32 malignant tumors). MR imaging was performed on 0.5T, super-
conductive magnet system. All tumors were evaluated with T1-weighted, T2-weighted and STIR
images. In some cases, contrast enhanced MR imaging with Gd-DTPA was applied.

MR imaging was proving to be a valuable technique in the evaluation of patients with primary
bone and soft tissue tumors. MR imaging was superior to the other modalities in delineating the extent
of the tumor and their relation to surrounding structures in all cases. However, plain radiography and
CT were more useful for evaluation of calcification, ossification, cortical destruction and endosteal/
periosteal reaction than MR imaging. Direct sagittal and coronal images from MR imaging added
accurate assessment for the relation between the tumor and their adjacent structures.

MR imaging was of limited value in distinguishing benign from malignant tumors with the
demonstration of tumor structures only, especially soft tissue tumors. But in bone and soft tissue
tumors which have specific morphologic features and intensity patterns, MR imaging was very useful
for diagnosis.
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Table 1 Histopathologic Diagnoses in the Patients Examined

Bone tumor Soft tissue tumor
Benign (11) Malignant (19) Benign (55) Malignant (322
« Giant cell tumor 3+ Multiple myeloma 7  + Hemangioma 11 + Rhabdomyosarcoma 9
+ Hemangioma 2+ Osteosarcoma 5 +Lipoma 8 » Malignant fibrous
« Osteoma 2 = Chondrosarcoma 3+ Schwannoma 7 histiocytoma 5
+ Osteochondroma 1+ Malignant lymphoma 2+ Lymphangioma 6  +Malignant schwannoma 4
+ Enchondroma 1+ Malignant fibrous + Ganglion 6 - Leiomyosarcoma 3
* Osteoid osteoma 1 histiocytoma 1 » Neurofibroma 3+ Synovial sarcoma 3
+ Benign fibrous » Ewing's sarcoma 1 = Desmoid 2 + Liposarcoma 2
histiocytoma 1 * Giant cell tumor *» Fibrosarcoma 1
of tendon sheath 2+ Malignant
* Mesothelioma 2 mesenchymoma 1
Tumorous conditions » Paraganglioma 1+ Clear cell sarcoma 1
of bone (14} + Leiomyoma 1 - Round cell sarcoma i
+ Bone cyst 4 +» Pigmented villo- + Extraskeletal
» Aneurysmal bone cyst 4 nodular synovitis 1 Ewing’s sarcoma 1
+ Histiocytosis X 3 + Xanthogranuloma 1 -+ Malignant teratoma 1
+ Fibrous dysplasia 2 + Angiomyolipoma 1
+ Hyperparathyroidism 1 » Myxoma 1
(Brown tumor) + Teratoma 1
« Myositis ossificans 1
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BRI ABRKEREMRISICTRERBRL, £
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X3 ERNEEE0F (BH11E, EHI194D,
FESELEEL4G, KTEE8TH (R 5541,
T2 THS.

MRI 3 i@ ERE SMT-50 (0.5T) #H
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Table 2 Extent of Adjacent Tissue Involvement
—MR Correlation with Operative Findings—

639

Bone tumor

Soft tissue tumor

1) Benign (n==20)
Operative findings

1) Benign (n=233)

Extent(+)  Extent(—)
Extent(+) 2 0
MRI
Extent(—) 0 18

2) Malignant (n=9)
Operative findings

Operative findings

Extent{+)  Extent(—)
Extent(+) 2 1
MRI
Extent(—) 2 28

2) Malignant (n=21)

Extent(+)  Extent(—)
Extent(+) 9 0
MR
Extent(—) 0 0

Operative findings

Extent(+)  Extent(—)
Extent(+) 13 2
MRI
Extent(—) 2 4

!
2
~
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Fig. 1 Rhabdomyosarcoma 20-year-old male. T2-
weighted image (SE 1,700/92) shows a high inten-
sity homogeneous tumor in the left second finger.
Extensive invasion of proximal phalanx is seen
as a change in bone marrow intensity (arrow
heads).

MRI CHiHH & huic « BRI ES 008 & ST
Rk sR - BEOEN 2SI, ZEEOMHR
(3. Table 3ICRT &k THS,

BES TR, REGITEAVBELS 0%
(1941/2561), 4R low intensity rim #4835
b DOLBFEBUT R B R (1361/2561), PIERHR T

TR 2% 6 A25H
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Table 3 MR Imaging Appearance of Tumor
Structures

No.

MR Appearance Bone tumor Soft tissue tumor

Benign Malignant Benign Malignant

Border
Clear 19 0 39 3
Unclear 6 19 16 29
Total 25 19 55 32
Low intensity rim
+) 13 0 25 1
(=) 12 19 30 31
Total 25 19 55 32
Homogeneity
Homogeneous 14 0 31 2
Heterogeneous 11 19 24 30
Total 25 19 55 32

B—Ta b DR RS\ AR (1561/25FD 1 d - 7,
B TR EGIVERTHETH Y, £AM% low
intensity rim #8350 1l feh o7, A
R S &Rl —Th - 7.

EEEE T, BHAICERBERL L 0%
fEr (39%1/5561) kb, 4t low intensity
rim ZH/ T 5 & DR E < bk (2561 /5541,
AERE— T2 b D 2R B EBNIC B - 72 (3161/55
B, BHEGI TR TR e b DAKSHE Hb
(29(1/3241), 4=t low intensity rim &1 %
bOR1FIDHZTHY, KSR THHER LAY
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Fig. 2 Osteosarcoma 9-year-old female
a) Tl-weighted image (SE 460/35) shows a large heterogeneous tumor with soft
tissue invasion in the right thigh. These findings indicate the tumor to be
malignant. b) Soft tissue invasion and reactive change of muscle are seen as a
high intensity area on the T2-weighted image (SE 2,000,/100) (curved arrows). c)
After Gd-DTPA administration, there is no definite enhanced reactive change in
the muscle (curved arrows).
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Fig. 3 Lipoma 40-year-old male
a) Well demarcated homogeneous high intensity tumor in anterior portion of the
neck is noticed on the T1-weighted image (SE 460/35). b) On STIR (IR 1,500/
100/40), this tumor is found to be a low intensity area.

—THot (3041/3200). rkE - BEBEF & b
i low intensity rim 253 2 b D, Wi h b
ST TH -, REFE Fig. 2 2R T,
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MRI 3 EBEBFEC I LERHEECL I HSE
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Table 4 Signal Intensity of the Tissue
on MR Imaging

TIWI T2WI
Fibrosis
Calcification, Bone Low Low
Fe++
Edema
Tumor Low High
Inflammation
Necrosis*
Cyst Very low Very high
Water
Fat High Slightly high
Mucoprotein High Very high
Hemorrhage* High High

*Variable Intensity Pattern by Age of the Lesion
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Fig. 4 Schwannoma 42-year-old female. T1-
weighted coronal image (SE 460/35) shows tumor
in the right leg as a slightly higher intensity area
than the surrounding muscle. The very high inten-
sity area in the superior portion of the tumor is a
hemorrhage.

T1, T25#EFEETE bEESCHE Ih 5 EL
(k& (wide sclerotic rim) ¥ X O'F#iZ nidus
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BRERAIC X 5 EE B % B, EHHN I ser-
piginous pattern & FEEh % & {E 5 O TRk
RO GPENEN T, ¥, BREURBEBEE
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Fig. 5
image (SE 2,000/100) shows a very low intensity
tumor, Intensity of the tumor is almost the same
as that of the outer layer of the skull (arrow).

Ea o

Osteoma 51-year-old female. T2-weighted

THEREODRAEHAOREEERL > AL
B,

@ wWE¥E (Fig 11

IR FITE i8R T o> 355 SR R R T B B 2 7 4 % RES
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fo. FEFNT X o TIRrEE & o gt O/ 23 TEE
Thoi,

@ #vz )+ (Fig. 12)
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Fig. 6 Pigmented villonodular synovitis 47-year
old female. T2-weighted coronal image (SE 1,
700/100) shows a heterogeneous tumor in the left
ankle joint. Pigmentations of hemosiderin can be
seen as very low intensity areas (arrows).
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iz, EEORE L AEERE S oBRoRE

ATH B,
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Fig. 7 Aneurysmal bone cyst 37-year-old female. T1-weighted sagittal image
(SE 500/29) shows a multi-cystic tumor in the left femur. Fluid-fluid levels
within cyctic cavities are indicated (arrows).
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Fig. 8 Osteoid osteoma 22-year-old male
a) Plain radiography of the left humerus. Wide
sclerotic change is showed in the diaphysis. b)
T1-weighted image (SE 400/48) demonstrates nidus
as a high intensity area surrounding the vicinity
where sclerotic change has occurred (curved
arrow).

ER DI BIZER KA & 5 RIGHEELIRE, T2
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Fig. 11 Schwannoma 53-year-old female.
weighted image (SE 460/35) shows a low mtensn.ty
homogeneous tumor in the left axilla. Medianus
is continuous with the tumor and clearly seen as
a low intensity linear structure (arrows).

*i
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Fig. 9 Vertebral hemangioma 63-year-old female.
Tl-weighted image (SE 460/35) shows mottled
increased intensity area in a vertebral body.

Fig. 10 Intramuscular hemangioma 17-year-old

female. T2-weighted image(SE 1800/90) shows a Fig. 12 Ganglion 77-year-old female. T2-weighted
very high intensity tumor with a serpiginous image (SE 2,000/100) shows a very high intensity
pattern in the right thigh (arrow). homogeneous tumor in the left knee Joint.

PR 24 6 A25H (79)
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