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MRI Findings ofExtramedullary Hematopoiesis ofthe 
Spleen in Patient with Idiopathic M yelofibrosis : 2 Case Repore 

Hyoung Seuk Kim, M .D. , Cheol Min Park, M .D., In Ho Cha, M.D. 

Aeree Kim , M.D. 2, Moon-Gyu Lee, M.D. 3, Yong Ho Auh, M.D. 3 

MRI findings of extramedullary hematopoiesis of the spleen have not been de­
scribed in the literature. We report the MRI features of this condition, as seen in 
two patients and confirmed by fine needle biopsy. Three small masses( :S;: 3cm) 
were isointense on Tl W I, hyperintense on T2WI, and enhanced after the injection 
of gadolinium. Two 6cm-sized masses were hypointense on both Tl WI and T2WI, 
and showed no contrast enhancement. 
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Idiopathic myelofibrosis is characterized by bone 
marrow fibrosis and extramedullary hematopoiesis(l) . 
Microscopically, extramedullary hematopoiesis is us­
ually in the form of diffuse infiltration of hemato­
poietic cells, resulting in organomegaly, although there 
may be tumor-like masses of hematopoietic tissue( 2, 3) 
Focal masses involving the spleen, which on ultraso­
und(2, 4, 5) and CT(3 , 6) may be seen to mimic a neo­
plasm, have been reported. To our knowledge, how­
ever, the MRI feature of extramedullary hematopoiesis 
in the spleen has not been described. We report the 
MRI findings of focal lesions in the spleen associated 
with idiopathic myelofibrosis. 

Case Report 

Casel 
A 38-year-old man was admitted to hospital because 

of a palpable abdominal mass and anemia. The results 
of analysis were hemoglobin, 10. 7g/dl ; platelet, 208, 
000/mm3; and white cells, 4200/mm3; white blood cell 
differential count showed 1 % blast, 2% myelocyte, 
15% metamyelocyte, 25 % band neutrophil, and 24% 
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polymorphonuclear leucocyte. Peripheral blood smear 
showed anisocytosis, poikilocytosis and teardrop­
shaped red blood cells, and a shift of neutrophils to the 
left . Bone marrow aspiration biopsy showed medullary 
fibrosis (grade IV) and an increased number of me­
gakaryocytes. 

Ultrasound revealed massive splenomegaly and th­
ree (two homogeneous echogenic, and one mixed 
echogenic) focal lesions in the spleen, while two en­
hancing nodular lesions were seen on CT. 

On Tl -weighted imaging(Fig. lA), only one large 
lesion, 6cm in diameter, of slightly low signal intensity 
was seen ; it showed low SI on T2WI(Fig. lB). Three 
more small lesions ( 드 3cm) of high signal intensity 
were seen on T2-weighted images(Fig. lC). After gado­
linium injection, three small lesions were enhanced 
(Fig . lD), but the large lesion was not. 

Ultrasound-guided fine needle biopsy was perfor­
med on the large lesion and on one small one. Micro­
scopic examination revealed a similar degree offibrosis 
and hemosiderin deposit in both lesions, and the 
pathologic diagnosis was extramedullary hematopo­
lesls. 

Case2 
CT in a 69-year-old man with idiopathic myelofi­

brosis showed a faintly enhancing 6cm-sized lesion in 
the spleen ; Tl - and T2-weighted imaging(Figs. 2A and 
2B, respectively) showed it to be hypointense. The 
pathological diagnosis, subsequent to needle biopsy, 
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was extramedullary hematopoiesis. 

Discussion 

Idiopathic m띠l 
P미1as잉l뻐a;mye터10야fibrosi샌s with mye리10id metap1asia) is a 
chronic mye1oproliferative disorder of unknown 
etio1ogy primari1y affecting adults. It is characterized 
by fibrosis and proliferation of all three hematopoietic 
cell lines in the bone marrow, a 1eul‘oerythrob1astic 
peripheral b100d smear with teardrop-shaped red 
b100d cells, and progressive hepatosp1enomega1y due 
to extramedullary hematopoiesis(2). 

Extramedullary hematopoiesis in patients with 
myelofibrosis invariab1y affects the reticu1oendothe-

A 

c 

1ia1 organs , main1y the liver and sp1een. Other 1ess fre­
quent sites of invo1vement include the lymph nodes, 
adrena1 glands, thorax, crania1 vau1t, retroperitoneum, 
1ymphatics, breasts, spinal canaL rena1 pelvis, thymus, 
and the heart(2, 4 - 8). Microscopically, there is diffuse 
infiltration of hematopoietic cells, although there may 
be tumor-like masses of hematopoietic tissue with a 
variab1e degree offibrosis( 4, 6). 

Imaging modalities have allowed eva1uation of ex­
tramedul1ary hematopoiesis in various organs . Ultraso­
und findings of focal form are known to be fairly well 
defined solid masses of variab1e echogenicity, but 
usually echogenic(2, 4, 5, 7). Fat and fibrosis are re­
ported to be related to the increased echogenicity of 
the 1esions(2, 4, 7). On CT, there may be solid, well-

B 

D 

Fig. 1. Extramedullary hematopoiesis ofthe spleen in 38-year-old man with myelofibrosis 
A. Tl -weighted image (TR!TE, 600msec /l 7 msec) shows a 6cm sized, slightly low signal intensity lesior벼rrows) ， in the lower 
pole of enlarged spleen. 
B. Same lesion in the lower pole is noted as low signal intensity on T2-weighted image (TR!TE, 3300msec!140msec). 
C. T2-weighted image (TR!TE, 3300msec/l40msec) shows two lesions ofhigh signal intensity with diameters less than 3cm in 
the upper p이e of spleen. Another smalllesion of high signal intensity was also noted (not shown). 
D. Post-Gadolinium enhanced Tl -weighted image (TR!TE, 600msec!17msec) shows contrast enhancement ofthe upper pole 
lesions. Lower pole lesion was not enhanced (not shown) 
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A B 
Fig. 2. Extramedullary hematopoiesis of the spleen in 69-year-old man with myelofibrosis. 
A. Tl -weighted image (πTRlπTE，’ 500이ms앞ec이/ι20아ms않e라) shows 6cαcrr따r 
8. This lesion is demonstrated as low signal iηintπtens잉ity on T2-weighted image (TR/TE, 2000msec/80msec) . 

marginated , dense soft tissue masses(3, 6). Ultrasound 

and CT findings are usually non-specific, and on the 

basis of imaging, extramed ullary hematopoiesis cannot 

be differentiated from malignancy(2 - 4). MR findings 

of extramed ullary hematopoiesis in the spleen have not 

been reported, although the MR appearance of intra­

hepatic extramedullar hematopoiesis has been noted 

(9). In this case, the masses were of intermediate signal 

intensity on Tl -weighted images, and mildly hyper­

tensive relative to the remaining liver parenchyma on 

T2-weighted images; one lesion showed heterogeneo­

us enhancement on gadolinium-enhanced Tl-weighted 

images, while another showed no contrast enhance­

ment. 

In case 1, MRI detected more lesions(four) than 

ultrasound(three) or CT(two). In both cases, two large 

lesions, 6cm in diameter, showed low signal intensity 

on both Tl-weighted and T2-weighted images, and 

there was no contrast enhancement after gadolinium 

injection. Three small lesions ( 드 3cm) were not 

detected by Tl-weighted imaging, but were seen as 

high signal-intensity masses on T2-weighted images. 

These smalllesions were enhanced after gadolinium in­

jection. Fibrosis and hemosiderin deposits were 

documented on microscopic examination , but on the 

basis ofthe small pieces ofbiopsy specimen, pathologic 

correlation with MRI findings was not possible. 

509 

References 

1. GoldeDW , Gulati sc. The 껴leloproliferative diseases. In 
Isselbacher KJ , Braunwald E, Wilson JD , Martin JB, Fauci AS, 

Kasper DL, ed. Harrison' s Princψles of Internal Medicine. New 
York: McGraw-Hill Inc. , 1994: 1757-1764 

2. Siniluoto TMJ, Hyvarinen SA , Paivansalo MJ, Alavaikko MJ, 

Suramo IJI. Abdominal ultrasonography in myelofibrosis. Acta 

Radiol 1992; 33 ’ 343-346 
3. Freeman JL, Jafri SZH, Roberts JL, Mezwa DG , Shirkboda A. 

CT of congenital and acquired abnormalities of the spleen. 
RadioGraphics 1993; 13: 597-610 

4. Shawker TH, Hill M, Hill S, Garra B. Ultrasound appearance of 
extramedullary hematopoiesis. J Ultrasound Med 1987; 6 
283-290 

5. Bradley MJ, Metreweli C. Ultrasound appearance of extra 
medullary haematopoiesis in the liver and spleen ‘ Br J Radiol 

1990; 63: 816-818 
6. Gemenis T, Philippou A, Gouliamos A, et al. Atypical location 

of extramedullary hematopoietic masses in thalassemia. Radi­

ologe 1989 ; 29: 295-296 
7. Abbitt PL, Teates CD. The sonographic appearance of extra­

medullary hematopoiesis in the liver. J Clin Ultrasound 1989; 17 
280-282 

8. Zonderland HM , Michiels JJ , Tenkate FJW. Case report: 
Mammographic and sonographic demonstration of extrame­
dullary haematopoiesis of the breast. Clin Radiol 1991 ; 44 ’ 
64-65 

9. Warshauer DM, Schiebler ML. Case report: Intrahepatic 
extramedullary hematopoiesis: I\‘R, CT and sonographic appear 
ance. J Comput Assist Tomogr 1991; 15: 683-685 



Hyoung Seuk Kim. et al : MRI Findings of Extramedullary Hematopoiesis of the Spleen in Patient with Idiopathic Myelofibrosis 

대한빙사선의학회지 1998; 38: 507-510 

특발성 골수섬유증 환자에서 비장에 종괴를 형성한 골수외 
조혈의 자기공명영상 소견 : 2예 보고1 

l고려대학교 의과대학 진단방사선과학교실 

2고려대학교 의과대학 해부병리과학교실 

3울산대학교 의과대학 진단방사선과학교실 

김형석 · 박철민 · 차인호 · 검애리2. 이문규3. 오용호3 

특발성 골수섬유증 환자에서 비장에 종괴를 형성한 골수외조혈의 자기공명영상 소견은 문헌에 보고된 적이 

없다. 저자들은 세침생검술로 확진된 2예의 비장에 종괴를 형성한 골수외조혈의 자기공명영상 소견을 보고한 

다.2명의 환자에서 5개의 종괴가발견되었고，그중에서 3cm 이하의 3개의 종괴들은 Tl강조영상에서는동등신 

호를， T2강조영상에서는 고신호를 나타내었으며， 조영증강은 잘 되었다.6cm 크기의 두 종괴는 Tl과 T2강조영 

상에서 모두저신호로보였고，조영증강은되지 않았다. 

- 510 -




