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MR Imaging of the Bone Marrow using Short TI IR
—Part 1— Normal and Pathological Intensity Distribution of the Bone Marrow

Hiroshi Ishizaka, Mikiko Kurihara, Atsuko Heshiki*, Makoto Amanuma¥*,
Hitomi Mizuno*, Kuniaki Tomioka, Kanako Kobayashi,
Noriko Sato and Teruo Nagai
Department of Diagnostic Radiology, Gunma University School of Medicine
*Department of Radiology, Saitama Medical School

Research Code No. : 505.9
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Normal vertebral bone marrow intensity distribution and its alteration in various anemias were
evaluated on short TI IR sequences. Material consists of 73 individuals, 48 normals and 25 anemic
patients excluding neoplastic conditions. All normal and reactive hypercellular bone marrow revealed
characteristic intensity distribution; marginal high intensity and central low intensity, corresponding
well to normal distribution of red can yellow marrows and their physiological or reactive conversion
between red and yellow marrows. Aplastic anemia did not reveal normal intensity distribution,

presumably due to autonomous condition.
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Fig. 1—(1)
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Fig. 1—(3)

Fig. 1 Normal vertebral bone marrows.

(1) 23 year old female, (2) 42 year old female, (3) 65 year old male.

(a) SE 300/40. (b) IR 1500/100/40

Short SE images show uniformly high intensity bone marrow.STIR images
show marginal high intensity and central low intensity. With aging, the

marginal high intensity decreases.

Table 1 Clinical conditions

number of cases

1) Anemias 25
iron deficiency anemia 4
hemorrhagic anemia 2
idiopathic portal hypertension 2
liver cirrhosis 3
hereditary spherocytosis 1
collagen diseases 5
pernicious anemia 1
aplastic anemia 7

2) Normal marrows 48

Total 73
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Table 2 Normal Controls

Age (Y) Number of cases
0—10 1
11—20 2
21—30 5
31—40 12
4150 15
51—60 7
61—70 5
Total 48
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Fig. 2 62 year old male with iron deficiency ane-
mia.
On IR 1500/100/40, the marginal high intensity is
prominent for his age.
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Fig. 3 11 year old anemic boy with juvenile
rheumatoid arthritis.
On IR1500/100/40, the marginal high intensity is
abnormally diminished and the central low inten-
sity is unusually prominent for his age.
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Fig. 4—(2)
(1) 68 year old normal male. (2) 65 year
old male with aplastic anemia.
On IR 1500/100/40, normal low intensity for his
age (a), absence of normal intensity distribution
(b). The central high intencity (arrow) apparently
represents focal hematopoiesis.

Fig. 4
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Fig. 5 Plastic test tubes filled with (1) water, (2)
salad oil, (3) salad oil with emulsifier, and water
in oil emulsions with oil to water ratios of (4) 6:
05 (5) 6:1, (6)6:2 (76:3 (86: 4 are
imaged with various pulse sequences. The
emulsifier was Span 80 (sorbitan monooleate). On
IR 1500/100/40, either oil or water itself gives
strong signals, and when a small amount of water
content increases, the intensity regrows rapidly.
On TI 100--150msec, even minimal changes in the
oil and water ratio dramatically affect on the
signal intensity.

ON IR 1500/500/40, the intensity changes were
minimal. There was no relation to the echo time
on SE images.
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