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Fig. 1. Signal intensity ratio using STIR with short TE in normal volunteers by age
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Fig. 2. STIR with short TE bone marrow signal patterns in normal volunteers by age

(A) A 19-year-old male volunteer.
(B) A 28-year-old male volunteer.
(C) A 37-year-old male volunteer.
(D) A 42-year-old male volunteer.
(E) A 56-year-old male volunteer.
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Fig. 3. STIR with short TE bone marrow sig-
nal patterns in normal volunteers and hemato-
logic diseases.

(A) Type 1 : Diffusely homogeneous hyperin-
tensity.

(B) Type 2 : Hyperintensity with hypointensi-
ty in the sternal manubrium.

(C) Type 3 : Hyperintensity with multiple are-
as of hypointensity.

(D) Type 4 : Hypointensity with multiple are-
as of hyperintensity.

(E) Type 5 : Diffusely homogeneous hypoin-
tensity.

J —
A B

Olear d DD [ea WA

#18% 8% (1998)

NG, TOBEGRIFHGIIRECTH -2, &
EiE, BEOKREWT AHOBELS LML
DFHAIL, BREy T4 VI/RBICRLAEL D
iz, ORI XD MROBER AN T—
AWT—=F7 77 FRIFEREIZETE LT
®EL, BEFGHEEEOBEGREESZERAT
TV, BHOZEEET 572 008E L L
T, STIR &, chemical shift #, magnetization
transfer contrast #7% F B AV SN TWBD~9),

Z ® 5 b, chemical shift #:, magnetization
transfer contrast 513, /N— R EO&H 1 H D
HHEEROE— BB BT WRERD 5.

STIR (kI N— FOAR /P BH—TnlE 5%
BTV, BATMEEEOIMEICHIE L
Tw5b. STIRRIZET %2 MRI TOERHOE
SHREL, SiMia & RER RO ElA IR E
L, HEETIIMENC X 0 BB 84 % L5
SMMETT 5T EDALNTWAI . 4E
DR THEEMTL, FRHEEHOE
SHEICAOMERRO LN, Fxld, IE
HADIE MRLICE T, WEICE#A 2
PR E T 5 e 2HE L-p®, 30 L
T M B ATHIC &6 CRIFLA4E L Tw
7o i, FERHNEMLRE LTE, 40 ET
e L E R TIEREFDER /DO LN TED,

year-old | 4q.19 20-29 30-39 40-49 | 5059 | 60-69

N i Volunty O [ | _PAVAN AAA JAVAN AN
ormal Volunteers (@] 8990 n 2
Aplastic Anemia * * *

Multiple Myeloma |

Macroglobulinemia O

AML n O
MDS A

AML: Acute Myelogeneous Leukemia Type1:0O

. . Type2: N

MDS: Myelodysplastic syndrome Type 3:A

Type 4 : 3%

Type5: ¢

Fig. 4. Bone marrow signal patterns by age using STIR with short TE
in normal volunteers and hematologic diseases.
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E F o G H

Fig. 5. STIR with short and long TE bone marrow signal patterns in hematologic diseases.
(A) A 29-year-old woman with aplastic anemia. The STIR image with short TE shows diffusely
homogeneous hypointensity : Type 5.

(B) A 47-year-old man with aplastic anemia. The STIR image with short TE shows hypointensi-
ty with multiple areas of hyperintensity : Type 4.

(C) (D) A 58-year-old man with multiple myeloma. STIR images with short and long TE show
hyperintensity with hypointensity in sternal manubrium : Type 2. (C) TE=20ms, (D) TE=
100 ms

(E) (F) A 33-year-old woman with gammaglobulinemia. STIR images with short and long TE
show diffusely homogeneous hyperintensity : Type 1. (E) TE=20 ms, (F) TE=100 ms

(G) (H) A 46-year-old man with AML. STIR images with short and long TE show diffusely
homogeneous hyperintensity : Type 1. (G) TE=20 ms, (H) TE=100 ms
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Fig. 6. Sternal body and manubrium signal in-
tensity ratio using STIR with short TE in
hematologic diseases.
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MR Analysis of Sternal Bone Marrow Using STIR in Hematologic Diseases

Eito Kozawa

Department of Radiology, Saitama Medical School
38, Morohongo, Iruma-gun, Saitama 350-0495

The magnetic resonance (MR) signal intensity pattern of sternal bone marrow was examined in
21 normal volunteers and 10 patients with aplastic anemia (n=4), multiple myeloma (2), AML (2),
gammaglobulinemia (1) and MDS (1) using a sagittal STIR sequence. Double Echo STIR images
(TR/TI/TE/NEX=2000/180/20, 100/1) were obtained with a CP body array coil. Craniocaudal
phase-encoding with a handmade positioning device effectively avoided overlapping artifacts due to
cardiac pulsation.

In the normal volunteers, age showed a significant inverse correlation with the calculated SIR (sig-
nal intensity ratio of bone marrow relative to subcutaneous fat) using STIR with short TE. The SIR
in the sternal body was significantly higher than that in the manubrium (p<0.05). Knowledge of the
sternal bone marrow distribution according to age is useful for evaluating hematologic diseases. The
proposed method provided high spatial resolution and an excellent bone marrow signal, and may be
useful for determining site for aspiration.
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