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Table 1. The Classification of Soft-tissue Tumors according to MR
Histoanatomic Location

Type Ia; Superficial layer tumors involving the cutaneous and
subcutaneous tissues

Type Ib; Superficial layer tumors limited to the subcutaneous
tissue

Type Ic; Superficial layer tumors involving or abutting the fas-
cia

Type IIb; Deep layer tumors involving the muscle or tendon

Type IIc; Deep layer tumors involving or abutting the fascia

Type III; Soft-tissue tumors involving both superficial and deep
layers

Fig. 1. The axial T1 weighted MR image reveal relatively well
defined hypointensity mass at the cutaneous and subcuta-
neous fat tissue (arrows) of the lower back classified as 'type
Ia' that was histopathologically confirmed as dermatofibrosar-
coma protuberans in the patient of 66-year-old male.
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(Fig. 1-6)
Z 1

Fig. 2. The axial T1 weighted MR image reveal an ovoid het-
erogenous signal intensity mass at the subcutaneous tissue (ar-
rows) of the lower back classified as 'type Ib' which was
histopathologically confirmed as angiolipoma in the patient of
17-year-old female.
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la= 3590(12.1%), 9o =35 type Ibe 399
(13.4%), <9< AHgh & T ¢ type ICL 424]
(14.5%), <+Solv g
(43.4%), <92 HJWer 24& 5 F49 type Ilee 314
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oFAdE9k 1209 F type la: 2590(20.8%), type Ib: 9
ol (7.5%), type Ic= 2291(18.3%), type IIbe 459
(37.5%), type lce= 1290(10.0%), 18] type III= 7el

Fig. 3. The axial gadolinium-enhanced and fat saturated T1
weighted MR image reveal abnormal irregular enhancing high
signal intensity mass at the subcutaneous tissue abutting the
fascia (arrows) of the forearm classified as 'type Ic’ which was
histopathologically confirmed as pleomorphic sarcoma named
to previous malignant fibrous histiocytoma in the patient of
82-year-old female.

(5.8%) Atk (Table 2).

FAEY¥ 1709 T type Iax 10<01(5.9%), type Ibe 30
A (17.6%), type lc= 204(11.8%), type IIb: 819
(47.6%), type lc= 1991(11.2%), Z22]2 type I1I:= 109
(5.9%) AtHTable 3).
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Fig. 5. The axial gadolinium-enhanced and fat saturated T1
weighted MR image reveal relatively well defined nodular
mass with irregular enhancing high signal and focal non-en-
hancing low signal areas at the musculature of the forearm
compressed to the adjacent fascia (arrows) classified as 'type
IIc' which was histopathologically confirmed as schwannoma
in the patient of 45-year-old male.

Fig. 4. The axial gadolinium-enhanced T1 weighted MR image
reveal well defined heterogenous enhancing nodular mass at
the musculature (arrows) of the thigh classified as ‘type IIb’
was histopathologically confirmed as myxoid/round-cell li-
posarcoma in the patient of 44-year-old male.

Fig. 6. The axial gadolinium-enhanced and fat saturated T1
weighted MR image reveal diffuse inhomogenous enhancing
high signal areas in the superficial and deep layers (arrows)
classified as ‘type III' of the ankle which was confirmed as neu-
rofibromatosis plexiform in the patient of 25-year-old male.
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Table 2. Distribution of Malignant Soft-tissue Tumors based on MR Histoanatomic Locations

Superficial Layer

Deep layer Both

Ia

Total
Ic 1Ib Ilc 111

Liposarcoma
- well differentiated (WD)
- myxoid
- myxoid/round
- pleomorphic
-WD + pleomorphic
Fibromatosis 1
MFH 1
- pleomorphic sarcoma 1
- myxofibrosarcoma
Squamous cell carcinoma 5
- well differentiated 2
- moderately differentiated 3
Metastases 2
- adenocarcinoma
- melanoma 1
- pleomorphic carcinoma
- neuroblastoma
-lymphoma 1
Melanoma 6
- primary
- metastatic 1
DFSP 8
- primary 8
- recurrent
Lymphoma 2
- diffuse large B cell 1
- high grade T cell 1
- anaplastic large cell
- Hodgkin’s
Leiomyosarcoma
Rhabdomyosarcoma
- pleomorphic
- alveolar
Synovial sarcoma
- poorly differentiated
- monophasic
- biphasic
Epithelioid sarcoma
Alveolar soft part sarcoma
Infantile fibrosarcoma
MPNST
Fibrosarcoma low grade
Synovial chondrosarcoma

2 16 3 21
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1

Malignant tumors 25

22 45 12 7 120

Note— MFH = Malignant fibrous histiocytoma, MPNST = Malignant peripheral nerve sheath tumor, DFSP = Dermatofibrosarcoma

protuberans
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Table 3. The distributions of Benign Soft-tissue Tumors Based on MR Histoasnatomic Locations

Superficial layer Deep layer Both layers
Ia Ib Ic IIb Ilc III

Hemangioma 1 4 6 22 4 2 39
- cavernous 4 16 2 22
- capillary 1 2 1
- venous 3 1
- arteriovenous 1
- no comment 2 1 2 1
Lipomatous tumors 1 9 2 23 2 1 38
- lipoma 1 9 2 19 3
- lipomatosis
- lipoblastoma
- hibernoma
Schwannoma 3 2 20 6 31
-small size < 5cm 3 2 13 4 22
-large size > 5cm 7 2 9
GCT of tendon sheath 3 7 3 13
Neurofibroma and -tosis 1 2 11
- solitary 1 1
- diffuse 1
- plexiform 2 1
Lymphangioma 4 1
Neuroma
Angiolipoma 5
Glomus tumors 5
PEH
Fibroma 1 1 1
- fibroma 1 1
- fibromar.c.a. 1 1
- fibroma, j.a. 1 1
Nodular fasciitis 1 1
SCLN 2
Glomaniomatosis 1
Hemangiopericytoma 1
Angiokeratoma 1
Angiomyolipoma 1
Neural fibrolipoma 1
Leiomyoma 1

Benign tumors 10 30 20 81 19 10 170

Note— SCLN = Superficial cutaneous lipomatosus nevus, PEH = Papillary endothelial hyperplasia, GCT = Giant cell tumor
j.a.= juvenile aponeurotic, r.c.a. = recurrent calcifying aponeurotic
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Table 4. Superficial Layer Tumors Involving the Cutaneous and Subcutaneous Tissues as Type Ia

(Number) [%]* Malignant tumors

(Number) [%]* Benign tumors

(8) [88.9] Dermatofibrosarcoma protuberans
(6) [66.7] Melanoma

(5) [41.7] Squamous cell carcoma

(2) [22.2] Metastasis

(2) [25.0] Lymphoma

(5) [99.9] Glomus tumor

(2) [99.9] Superficial cutaneous lipomatosus nevus
(1) [ 2.6] Hemangioma

(1) [99.9] Angiokeratoma

(1) [ 2.6] Lipoma

(1) [ 7.1] Malignant fibrous histiocytoma (0)
(1) [ 6.7] Fibromatosis (0)
(25) [21.0] (10) [05.8]

[%]* = number of the case in which involved / number of total cases in unique tumor

Table 5. Superficial Layer Tumors Limiting the Subcutaneous Tissue as Type Ib

(Number) [%]* Malignant tumors

(Number) [%]* Benign tumors

(3) [75.0] Leiomyosarcoma
(2) [22.2] Metastasis

(1) [33.3] Epithelioid sarcoma
(1) [25.0] Synovial sarcoma
(1) [11.1] Melanoma

(1) [ 4.8] Liposarcoma

(9) [23.7] Lipoma

(5) [99.9] Angiolipoma

(4) [10.3] Hemangioma

(4) [57.1] Lymphangioma

(3) [23.1] Giant cell tumor of tendon sheath
(3) [ 9.7] Schwannoma

(0) (1) [20.0] Neuroma
(0) (1) [ 9.1] Neurofibroma
(8)[6.7] (31)[18.1]

[%]* = number of the case in which involved / number of total cases in unique tumor

Table 6. Superficial Layer Tumors Involving or Abutting the Fascia as Type Ic

(Number) [%]* Malignant tumors

(Number) [%]* Benign tumors

(8) [57.1] Malignant fibrous histiocytoma, pleomorphic
(6) [75.0] Lymphoma

(3) [25.0] Squamous cell carcinoma

(2) [22.2] Melanoma

(1) [11.1] Metastatic melanoma

(1) [50.0] Epithelioid sarcoma

(1) [ 4.8] Liposarcoma

(0)

(0)

(6) [15.4] Hemangioma

(3) [60.0] Neuroma

(2) [25.0] Neurofibromatosis

(2) [ 0.9] Schwannoma < 5 cm in size
(2) [ 6.5] Lipoma

(1) [99.9] Hemangiopericytoma

(1) [99.9] Glomangiomatosis

(1) [50.0] Nodular fasciitis

(1) [14.3] Lymphangioma

(22) [18.5] Total

(20) [11.7] Total

[%]* = number of the case in which involved / number of total cases in unique tumor
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Table 7. Deep Layer Tumors Involving the Muscle or Tendon as Type IIb

(Number) [%]* Malignant tumors (Number) [%]* Benign tumors
(16) [76.2] Liposarcoma (23) [60.5] Lipomatous tumors
(13) [86.7] Fibromatosis (22) [56.4] Hemangioma
(4) [28.6] Malignant fibrous histiocytoma (20) [64.5] Schwannoma
(3) [33.3] Metastasis (7) [50.0] Giant cell tumor of tendon sheath
(2) [99.9] Alveolar soft part sarcoma (3) [99.9] Papillary endothelial hyperplasia
(1) [99.9] Rhabdomyosarcoma, pleom (2) [28.6] Lymphangioma
(1) [99.9] Malignant peripheral nerve sheath tumor (1) [99.9] Angiomyolipoma
(1) [99.9] DFSP, recurrent (1) [99.9] Fibroma, recurrent calcifying aponeurotic
(1) [99.9] Synovial chondrosarcoma (1) [20.0] Neuroma
(1) [50.0] Epithelioid sarcoma (1) [ 9.1] Neurofibroma
(1) [25.0] Synovial sarcoma (0)
(1) [25.0] Leiomyosarcoma (0)
(45) [37.8] total (81) [47.4] Total

[%]* = number of the case in which involved / number of total cases in unique tumor

Table 8. Deep Layer Tumors involving or abutting the Fascia as Type Ilc

(Number) [%]* Malignant tumors (Number) [%]* Benign tumors
(3) [14.3] Liposarcoma (6) [19.4] Schwannoma
(3) [75.0] Rhabdomyosarcoma (4) [10.3] Hemangioma
(2) [99.9] Infantile fibrosarcoma (3) [21.4] Giant cell tumor of tendon sheath
(1) [99.9] Fibrosarcoma (2) [ 5.3] Lipomatous tumors
(1) [50.0] Malignant peripheral nerve sheath tumor (1) [99.9] Neural fibrolipoma
(1) [25.0] Synovial sarcoma (1) [99.9] Fibroma
(1) [11.1] Metastasis (1) [50.0] Nodular fasciitis
(0) (1) [12.5] Neurofibromatosis
(12) [10.1] total (19) [11.1] Total

[%]* = number of the case in which involved / number of total cases in unique tumor

Table 9. Soft-tissue Tumors involving both Superficial and Deep Layers as Type III

(Number) [%]* Malignant tumors (Number) [%]* Benign tumors
(4) [33.3] Squamous cell carcinoma (5) [62.5] Neurofibromatosis plexiform
(1) [25.0] Synovial sarcoma (2) [ 5.1] Hemangioma
(1) [ 9.1] Malignant fibrous histiocytoma, pleomorphic (1) [99.9] Diffuse neurofibroma
(1) [ 6.7] Fibromatosis (1) [99.9] Fibroma, juvenile aponeurotic
(0) (1) [33.3] Lipomatosis
(7) [ 5.9] total (10) [ 5.8] Total

[%]* = number of the case in which involved / number of total cases in unique tumor

thake o] 31 Qlth(11, 12) A 9E A Qe YO RE &
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% wgHotZF(granuloma annulare), 359 dH TF, AFEE, 3E928E, a89SE, ANsE A
(leukemia cutis), SAE 18 aL A= AAHE, 958 SFo] A, T AAER 2T F dE YA
B 22% (cutaneous angioleiomyoma), AAEZE, §7] EFY, A FAYTAHAEN d32e s dHF
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MR Histoanatomical Distribution of 290 Soft-tissue Tumors'
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Purpose: This study was designed too identify the MR histoanatomical distribution of soft-tissue tumors.
Materials and Methods: A total of 290 soft-tissue tumors of 281 patients were analyzed by the use of MR imag-
ing and were pathologically confirmed after surgical resection or a biopsy. There were 120 malignant soft-tis-
sue tumors including tumors of an intermediate malignancy and 170 benign tumors. The histoanatomical loca-
tions were divided into three types: ‘type I' with superficial layer tumors that involved the cutaneous and sub-
cutaneous tissue, ‘type II' with deep layer tumors that involved the muscle or tendon and 'type III' with soft-
tissue tumors that involved both the superficial and deep layers.

Results: Soft-tissue tumors with more than three cases with a frequency of more than 75% included der-
matofibrosarcoma protuberans, glomus tumor, angiolipoma, leiomyosarcoma and lymphoma as 'type I' tu-
mors. "Type II' tumors with more than three cases with a frequency of more than 75% included liposarcoma,
fibromatosis, papillary endothelial hyperplasia and rhabdomyosarcoma. "Type III' tumors with more than
three cases with a frequency of more than 50% included neurofibromatosis.

Conclusion: The MR histoanatomical distributions of soft tissue tumors are useful in the differential pathologi-
cal diagnosis when a soft-tissue tumor has a nonspecific MR appearance.
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Muscles, tissue distribution

Address reprint requests to : Tae Yong Moon, M.D., Department of Radiology, Pusan National University Hospital
1-10, Ami-dong, Seo-gu, Busan 602-739, Korea.
Tel. 82-51-240-7387 Fax. 82-51-244-7534

— 427 —



