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True diffusion
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( perfusion etc.)

Low b value DWI

Fig. 1. True diffusion, ADC value and factors of influencing diffusion

weighted image
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Fig. 2. Bar graph of ADC values of musculoskeletal masses and normal
tissues (x10-3) (b value=1,000)
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Table 1. Diffusion Weighted Imaging Sequence and
Calculating Method of ADC Value

MRI machine : 1.5T

« Single shot EPI (SE)

¢ TR 3200 ms, TE 100-120 ms

e b value : 0, 1000 s/mm?

e Scan time : 13 s

ADC value= —LN (Sly-1000/Slb-0) /1000

Hyaline cartilage
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sion coeflicient : & OILEIRED) H & Wik
BEE &> 5E 515 MT (magnetization
transfer) HLOEAIZOWTHERHT 5.

Table 2. Magnetization Transfer Imaging Sequence
and Calculating Method of MT Ratio

MRI machine : 1.5T

e MT (-) : 2D GE ; TR 420 ms, TE 14 ms, Flip
angle 15°

e MT (+) : 2D GE ; TR 420 ms, TE 14 ms, Flip
angle 15°

¢ Off-resonance frequency : 1500 Hz

e Scan time : 36 s X 2

MT ratio= (SImt(-) —SImr(+)) /SIMT ()
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Fig. 3. Bar graph of MT ratio of musculoskeletal masses and normal tis-
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myxoid degeneration 3.1

no degeneration 1.5

ADC map

Fig. 4. DWI and ADC map : 49-year-old man with leiomyosarcoma in left thigh
(See page 103.)

A: DWI (b=0), B: DWI (b=1000), C: ADC map shows heterogeneous tumor
with myxoid degeneration part (ADC value=3.1x10-3) (arrow) and no de-
generation part (ADC value=1.5x10-3) (arrowhead).

myxoid degeneration : 13%

no degeneration : 45%

MT subtraction image

Fig. 5. MT subtraction image : 49-year-old man with leiomyosarcoma in left
thigh

A: T2* WI without magnetization transfer contrast, B: T2*WI with magnetiza-
tion transfer contrast, C: MT subtraction image shows heterogeneous tumor
with myxoid degeneration part (MT ratio=13%) (arrow) and no degeneration
part (MT ratio=45%) (arrowhead).
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Gross specimen

Fig. 6. 46-year-old man with myxoid liposarcoma in left buttock
Myxoid matrix has high ADC value (2.5x1073).

Table 3. MRI Findings of Intratumoral Structures and Normal Tissues

T: Te Gd ADC value MT ratio
Water/Cyst VL VH — VH VL
Myxoid matrix VL VH —~+ H I
Hyaline cartilage L I~VH — I~H VH
Collagen fibers/Muscle L L~VL —~+ I H~VH
Cortex/Calcification VL VL — —
Artery Flow—void Flow—void + + H
Fat/Fatty bone marrow VH I~H — VL VL
Hematoma I~H VL~VH — VL~L I
Fluid rich in protein I~H VH (~L) — L~VH H

VL : very low, L : low, I : intermediate, H : high, VH : very high

Table 4. MR Conventional and New Sequences for Table 5. Useful Sequences for Differential Diagnosis
Musculoskeletal Masses of Musculoskeletal Masses

1. STIR or Fat-saturated T2WI 2 min » Detection of magnetism (hemosiderin etc.) :

2. TWWI 2 min T2*WI, EPI

3. T2WI (Fast SE) 2 min ¢ Decision of fatty component : Fat-saturated im-
4. DWL ADC value 13s age (ChemSat > STIR)

5. Fﬂmage: MT ratio 795 . Suspegted collager.l ﬁbers‘, cartilage : MT

6. Dynamic Gd-enhanced MRI-MRA 4 min ’ Illjlztieizt)lo.ngxfﬂ;:ly slt/l(’}mposmble case fo use contrast
7 r(I}‘?{;’\}‘IlWI or Gd-enhanced FatSat 2 min  Suspected mal7ignant lymphoma, epidermoid

cyst, abscess : DWI
Differentiation between cartilage and myxoid
matrix : MT

99



100

AL 55244 35 (2004)

ADC map, ADC 1.1 Dynamic MRA

Fig. 7. 60-year-old man with malignant lymphoma in left buttock (See page 103.)
Malignant lymphoma has low ADC value (1.1x1073).

MT subtraction image

Gd-T1WI MT ratio 56%

Fig. 8. 31-year-old man with epidermoid cyst in left thigh
Epidermoid cyst has low ADC value (1.2x10-3) and high MT ratio (56%).
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MT subtraction image

MT ratio 40-60%

Fig. 9. 77-year-old woman with chondrosarcoma in right femur (See page 103.)
Chondrosarcoma has high ADC value (2.7 x10-3) and high MT ratio (40-60%).
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Dynamic MRA

Gross specimen

Fig. 10. 60-year-old woman with vascular leiomyoma in right thigh (See page 103.)
Vascular leiomyoma has intermediate ADC value and high MT ratio (65%).
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<ADC map>

myxoid degeneration : 3.1

e

no degeneration : 1.5

ADC map

Fig. 6 ADC map, ADC 1.1

Fig. 7
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T1WI

FatSat T2*WI

Fig. 11. MR imaging of triangular fibrocartilage using micro-coil
T1WI and ChemSat T2*WTI using micro-coil show in detail normal triangular fibrocartilage.

T1WI T2*WI

Gd MRA

Fig. 12. 13-year-old boy with Glomus tumor in right 1st finger
T1WI, T2*WI and Gd enhanced T1iWI using micro-coil show in detail this tumor (arrow). MRA (1st phase)
without micro-coil shows the entire image of right hand artery with early-enhanced area (arrowhead) in 1st finger.

Table 6. Sequence Protocol for High Resolution 3D
MT Subtraction Image

MR machine : 1.5T

MT (—) : 3D GE ; TR 34 ms, TE 14 ms, Flip
angle 15°

MT (+) : 3D GE ; TR 34 ms, TE 14 ms, Flip
angle 15°

Matrix : 256 x 167 (Display matrix : 512 x 334)
Voxel size : 0.7x0.6 x1.0 mm

Band width : 260 Hz

Off-resonance : 1500 Hz

Scan time : 2 min 30 s X2
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Fig. 14. MRI of articular cartilage : high resolution 3D display images
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A : 15-year-old girl with osteochondritis dissecans in the right medial

femoral condyle.

B : 31-year-old woman with multiple osteochondral fractures in the right

femur.

C : 31-year-old man with chondromalacia in the left lateral femoral con-

dyle.

D : 31-year-old woman with diffuse chondromalacia patellae.
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The Role of Musculoskeletal Magnetic Resonance Imaging in Comparison with
Multi-detector Computed Tomography

Hiroshi NISHIMURA, Shuji NAGATA

Department of Radiology, Kurume University School of Medicine
67 Asahimachi, Kurume, Fukuoka 830-0011

Musculoskeletal magnetic resonance imaging (MRI) using conventional and new techniques is de-
veloping. Multi-detector computed tomography (MDCT) is also developing rapidly. We currently
believe that diagnoses made using MRI plus X-ray may be superior to those made using MDCT. MRI
has the advantages of high contrast resolution for soft tissues, no irradiation, and significant data
related to musculoskeletal diseases. MDCT is useful for bone cortex abnormality, faint calcification,
fractures of rib and facial bones, traumatic systemic bone damage, and spinal osseous and articular
diseases.

Providing high quality musculoskeletal MR images is very important. In this abstract, the new MR
techniques of apparent diffusion coefficient (ADC) value, magnetization transfer (MT) ratio for es-
timating intratumoral structures, directions of micro-coil for detecting anatomy in detail, and 3D MT
subtraction image for estimating visually articular cartilage, are introduced.
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