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Contrast Enhancement and Morphological
Findings of Hematopoietic Regions of Bone Marrow
on MR Imaging : Comparative Study with
Spondylitis and Vertebral Tumors

Yasuo Amano, Hiromitsu Hayashi, Maki Matsuura,
Jun Watari and Tatsuo Kumazaki

The enhanced MR findings of hematopoietic regions in
aplastic anemia were compared with those of spondylitis,
metastatic vertebral tumors and hematologic neoplasms.

The enhanced MR images showed hernatopoietic regions
to homogeneously enhance and occupy the margin of
vertebral bodies, while spondylitis and metastatic tumors
appeared as round, inhomogeneously enhancing lesions. MR
images of leukemia and myelodysplastic syndrome showed
homogeneous enhancement at the margins of vertebrae that
was difficult to differentiate from hematopoietic regions.

Enhanced MR images were useful in detecting the
hematopoietic areas in marrow and differentiating thern from
spondylitis and metastatic tumors, although further
experience is needed to distinguish between tumorous
hyperplastic regions and benign hematopoietic regions in
marrow.

Research Code No. : 509. 9

Key words : Bone marrow, Aplastic anemia, MR imaging,
Hematopoiesis, Gadolinium-DTPA

Received Mar. 16, 1994 ; revision accepted Jun. 1, 1994

Department of Radiology, Nippon Medical School

NIPPON ACTA RADIOLOGICA 1995 ; 55 : 451-455

2 U ®Ic

BRI BT 5 EARRER N ORI B M5E OEE
E ORI, EEMRIZEH & ENTHAE IS OHEHIC
107 T1i8ER% (T1WI) %°short TI inversion recovery (STIR)
EFFH SN T A3 0 i TliiEEMRIOF FED
ESNTWAEY,

LA L, #EFMRIZBT S ENEOELEGRZ ORI
DWTDHFHEMEREITRL 50w, 5612, EMHEH
TIT2IER %278 L DB 2R RT 700, FHERR
RBEIENE 2 & ORI 2 S R RE L OEFATHE L
BH, ZThIZoWTHEEl gz - ST R 6N
e,

ZFI T4, BAABRMUENICBT 5 BHMAEMIED
HEMRIFTR 2185 L, 8 THHESSE - B 1IE B OMRI
BE LD THET 5.

XFER &% (Table 1)

ER 49 b 64 1 AETOM, HAERKENR
R BE R RRENC B AMRIBAEIC T, &l LR LS
FARRERMTEIZ0RE L, HimExH L27#EEICD
WOk L7z MRS 6 B4 1 B, 4E#E24~755% (34
Wis4i%) Th o7, EMAAOEMEEL, HEHEOFMEILL
TSTIRETHES* 2L, BEMRERTHEEL L.

EEMRIEO AR E LT, IR aREHE O & 5 MR IR
BEIT- 72, TS 4 6] 8 HEAK, M HERE S 106037HE
4, REIEVEIMm R AR 3 Fl24HE1ER B L N2 OO B TMRI
WA & AT - 7o HRBE1 3B 1 04MEMR R BT IS 2 72, JREE DB
RHERHELHES D L0, #EZLIZoHEmz s
L, B37HR00MRE AR L L.

WELORER b IREZ A D B \VIZERRAY IS M S .
HHESORLIRE, B FHENES QR RIEE B X OEEE
MBI BEEOMNZIL, Table 1HIZRTITELTHY,
SHEEICOWTIRESEE 24 LEASCEEFTE 2L
T REBIZBRAL L 72,

{E FIMRIZE B | 330 2 2B B EIMRT-50A (0.5 tesla) T,




452 i 1 3 o0 3 HEMRT

FHeH A NEH\, lghed 2w

Table 1 Summary of comparative cases

liﬂgﬁ@%#kmﬁ'ﬁ|%'ﬁ%f& L7z, 1) Spondylitis

Sex Age (yo) Organisms

T1WI # X UF opposed phase (op-)
T1WIidspin echo (SE) #:500/30/2
(TR/TE/excitations) |ZC, STIR{E

3M1F  26-74  Staphylococcus aureus(2), Candida
(Mean 47)  albicuns, Tuberculosis

(Zinversion recovery (IR) #2000/

100/30/2 (TR/TI/TE/excitations) & 2)Mctastes

Sex Age (yo) Primary tumors

S CH1E L7, WG
30cm, ¥ R 7 A256x128~-256,
AT A4 AEI0mm%EER & L7z, &

4M6F  55-74 hepatocellular carcinoma(5), Iun?
(Mean 63)  carcinoma(2), breast carcinoma(2),
malignant lymphoma

EMRLZ 2 #1217 L, gado-

3)H tologi
pentetate dimeglumine (Gd-DTPA) hiomenig0

neoplasms

Sex Age (yo) Diagnosis

0.1lmmol/Kg % #iE L 722, TIWI
F 2 idop-TIWIZIRIZ L 2. 4
(2, MEEER & AT, &

3F 26-66 hypoplastic leukemia, myelodysplastic
(Mean 52)  syndrome, multiple myeloma

BORIA(% % F v 7zsubtractionf& % N :
BLT, BEOEEMELHEL feiotmeainercn

Sex Age (yo) Clinical diseases
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7M6F  21-64
(Mean 46)

disc herniation(5), postoperative
neurogenic tumors (3), intracanal
hematoma, arachnoiditis, spinal infarction,
sarcoidosis, meningeal cyst
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1. EMEDEFIRE ZOH—H
BAEARRHARMOEHMICBT 2 EME L, HBEOEYE
BRI (Fig.1) LB L THL L, W—Io@EFESn:
(Fig.2). #HES (Fig.3) R HiES (Figd) TR LN, &
ROERFR &P OROFEEEBIIBO SN e h o7 &
B, FHER 8 HERT X T LEBMIESI7THERD 5 H25HEE
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I b2 HEFICOAFAE % 2 L /S E A0 57z, g
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MDA R LM E R L, £/, &g s
NAHEERD 2 57z (Fig4).

PEXY, #EEMRUIBWT, wEiMILEHEERDIE % KN
LTREARERL, BRI NDL T EARENT.
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5, STIRETEEHXEL, &shs) 6.8 icEl

No. = numbers of cases, [] = numbers of vertebrae, yo = years old

Table 2 MR findings of enhancing regions

| total cases inhomogeneous| round-shape
enhancement* | region®
1) hematopoietic areas| 7 [27] 0 2
2) sporidylitis 4 [8] 8 0
3) metastasis 10 [37] 25 13
4) hematologic 3 [24] 0 0
neoplasms

[] = number of vertebrae
# Numbers of inhomogeneous enhancement and round-shape
region are those of vertebrae.
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Fig.1 Normal marrow case, disc
herniation (54-year-old woman)
(A)Opposed phase T1WI(SE500/30)re-
veal bone marrow as low intensity.
(B)Subtraction images do not detect the
definite enhancement of normal marrow.

Fig.2 Aplastic anemia (60-year-
old man)

(A) Opposed phase T1WI
(SE500/30)reveal bone marrow
as high intensity suggestive of
fatty marrow.

(B)Enhanced opposed phase
T1WI(SE500/30)show contrast
enhancement of hematopoietic
regions (arrow).

(C)Subtraction images
demonstrate that the hematopoi-
etic regions reveal the traiangle-
shaped and homogeneously en-
hancing areas (arrow).

(A)

JESEME R B ORR LB L, s boEjErE

gL

1. EMEOEENRE Z0H—14
EMEOELINFIIIEFEFR L Y b5k, 2OEEZHE

ITFHER BT MRS (TR T —Th o /2. &M

FRT7HE6H25H

Bl 45 453

2B Tk, MRS oBEme 2D mikEoEnss
AL TWAHDIZ, HELEEDRIELNLbDEED
7=y, Fi-, EMEEEFORGHONMESRTH L2
&, FIEME O BB OISR L5710 12 ) — iR
BERLIZbOEEZ BN, Lo TEEMRIC L Y IEM



454 B B O FE MR

(A)

(A)

Fig.4 Vertebral metastasis from lung carci-
noma(73-year-old man)

(A)Precontrast T1WI(SE500/30)demonstrate
the multiple hypointense lesions in vertebral
bodies.

(B)Enhanced T1WI(SE500/30)show rim en-
hancement (arrow)of metastasis and compres-
sion fracture (arrow head).
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Fig.3 Tuberculous spondylitis (26-year-old man)
(A)Precontrast TIWI(SE500/30)

(B) Postcontrast TIWI(SE500/30) show rim en-
hancement of the lesions(arrow). Additionally
paraspinal abscess is observed (arrow head).
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Fig.5 Hypoplastic leukemia (63-year-old
woman)
(A)Opposed phase T1WI(SE500/30).
Bone marrows show low signal intensity,
which resemble normoplasic marrows.
(B)Postcontrast opposed phase T1WI
SE500/30)detect the enhancement of
hyperplastic and tumorous regions
(arrow). These areas reveal triangle-
shaped lesions at the margin of vertebrae.
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