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Whole-body MR Imaging for Evaluation of
Bone Marrow Cellularity in Aplastic Anemia

Masami lizuka", Kiyohisa Nagai'/,
Takashi Sugihara®, Tsutomu Tamada",
Shigeki Imai", Tsuyoshi Kojo",
Yasumasa Kajihara" and Masao Fukunaga"

The aim of this study was to investigate the usefulness of

whole-body MRI(WB-MRI)in the evaluation of cellularity
in bone marrow and the distribution of fatty marrow in aplastic
anemia. WB-MRI was performed on five patients with aplastic
anemia who ranged in age from 62 to 70 years of age, and
on four controls with malignant lymphoma who ranged in
age from 59 to 67 years.

Coronal images were obtained using a body coil with an FOV
of 48 ¢cm x 48 cm, and with both fast short TI inversion re-
covery (STIR)and spin-echo T1-weighted (T1-WI) in three
regions: (1)head to thorax, (2) abdomen to pelvis, and (3)
lower extremities. The findings on WB-MRI were compared
with those of histological studies of bone marrow at the ster-
num and the posterior iliac crest. The results were as follows:
(1)there was a correlation between the cellularity of histo-
logical studies of bone marrow and signal intensity on WB-
MRI; (2)WB-MRI could detect the activity of bone marrow;
and (3)in a comparison of signal intensity in aplastic ane-
mia and control subjects, there were differences of signal
intensity in the central marrow.
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AEA L7z 1 BIOBA T RERBR D LG IS H(ET 5 720 SRR DT B 349405 TH - 7.
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B (ETL)8~12, ZfEMMkECHI64kHz L L7z, £ L fEFHEC b D REREY, G)FREMETIFESE, b
T, SHIR~ERIC DWW T & bR 2 FH L EERE LEEWboxEfEse L, theEh 3 BicaEL T
(peripheral gating) 47> 7z. M~ 5L, CSEFETIINE PUEL AR %2 47 - 72, J]fh B {5 D) 7E (2 1k 7] —REG D
W24l 1E (respiratory compensation), fast STIR T [N ] gﬁf?f&‘f‘@ﬂ?‘]ﬂn}zk'“ﬂh JEHE X L CHE L7z (Fig. 1).
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Fig. 1 Classification of signal intensity in bone marrow on T1-WI(CSE) and fast STIR.
A: Slightly high intensity (T1-WI) in the cervical spine.(63-year-old, man)

B: High intensity (T1-W1) in the ilium.(62-year-old, woman)

C: Low intensity (fast STIR) in the ilium.(70-year-old, man)

D: Slightly high intensity (fast STIR) in the lumbar spine.(69-year-old, woman)

E: High intensity (fast STIR) in the rib. (62-year-old, woman)
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Fig. 2 Case 1. A 62-year-old woman with aplastic anemia.
T1-WI(A) and fast STIR(B). Arrow: biopsy site. A B
WB-MRI images show high intensity on T1-WI, and low intensity on
fast STIR in bone marrow.
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Table 1 Summary of hematological data in peripheral blood.In aplastic anemia, pancytopenia was noted.
\ RBC 00 Platelet Reticulocyte
No. Age/Sex  WBC (/ul) (x10%l) Hb(g/dl)  Ht (%) (x10 ) (%)
1. Aplastic (1) 62/F 2,100 271 9.2 26.1 6.9 2.7
Anemia (5) gam 2,400 252 9.0 275 25 5.8
(3)68/M 1,700 291 8.5 25.4 0.3 1.5
(4) 89/F 2,900 273 8.6 26.6 7.1 35
(5) 70/M 1,900 167 6.3 18.3 2.3 1.1
2. Control (6) 59/F 7,200 414 11.6 27.7 15.5 1.5
(7) 80/F 4,200 431 12.7 40.2 24.3 0.8
(8)64/M 4,800 403 11.5 35.7 25.6 1.6
(9)67/M 6,700 532 15.1 46.5 18.8 1.9

Table 2 Comparison of findings on WB-MRI and those of histological study of bone marrow in the
sternum and ilium (H: high intensity, sl.H: slightly high intensity, L: low intensity).

WB-MR Bone Marrow Histology
Sternum Rit-llium Sternum llium

T1-WI/STIR T1-WI/STIR Cellularity Cellularity
1. Aplastic (1) HIL H/L Marked Hypo Marked Hypo
Anemia (2)H/slH H/L Hypo Marked Hypo
(3)HIL H/L Hypo Marked Hypo
(4)sl.HH H/sl.H Normo-Slight Hype  Normo-Hypo
(8)HIL HIL Mot Done Marked Hypo

2. Control (6) sl.H/slLH H/sl.H Mot Done Slight Hypo
(7)sl.LHH H/sl.H Not Done Slight Hypo

(8)HrslH H/sl.H Mot Done Normal
(9) HIL sl.H/sl.H Not Done Slight Hypo

In 3 of 5 cases with aplastic anemia, high intensity was noted on T1-WI and low intenity on fast STIR in the
sternum and ilium. In these cases severe hypoplastic marrow was noted.
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Table 3 Findings of WB-MRI(H: high intensity, sl.H: slightly high intensity, L: low intensity)

—
Cervical  Thoracic S ; . \ Lumbar RT.
Skull Spine Spine Humerus Rib Scapula  Sternum Spine lium Fernur
No, TI-WI T1-Wi T1-WI T1-WI T1-WiI T1-WI T1-WI T1-Wi T1-WI T1-WI
" ISTIR /STIR /STIR /STIR ISTIR /STIR /STIR /STIR ISTIR ISTIR
1. Aplastic (1) H/L H/L HIL /I H/L H/L H/L H/L H/L H/L
Anemia (2) H/L sl.H/sl.H H/sl.H H/I H/L H/L H/sl.H H/L H/L H/L
(3) H/L H/L H/L H/L H/L H/L H/L H/L H/L H/L
(4) H/L sl.H/H H/sl.H HIL sl.H/H H/L sl.H/H H/sl.H H/sl.H H/L
(5) H/L H/L H/L HIL H/L H/L H/L H/L H/L H/L
2. Control  (6) slLHL sl.H/sl.H  sl.H/sLH H/sl.H  sl.H/sL.H H/L sl.H/slLH  sl.H/sLH HIL H/L
(7) H/sl.H  sl.H/sl.H  sl.H/sl.H H/sl.H H/sl.H H/slH  slLH/H sl.H/s1.H H/sl.H H/sl.H
(8) H/L sl.H/sl.H H/sl.H H/sl.H H/L H/sl.H H/sl.H H/sl.H H/sl.H H/sl.H
(9) HislH  sl.H/sl.H sl.H/sl.H H/sl.H H/L sl.H/sl.H H/L L/sl.H  sl.H/slLH H/sl.H
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