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Purpose: To investigate radiologic findings of intraosseous lipoma on plain radio-

graph and magnetic resonance imaging (MRI).

Materials and Methods: Twenty-seven radiologically or pathologically confirmed
intraosseous lipomas of long bones were included in the study. The size, involved
bone and site, bone destruction pattern, border, internal calcification, bony expansion,
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cortical disruption and endosteal erosion were retrospectively analyzed on plain ra-

diograph. The cases were classified into three stages based on calcification and cystic
change. Eccentricity, margin, signal intensity of internal fatty portion, and presence

of enhancement were analyzed.

Results: Twelve tumors were located in femur and 8 in humerus. Proximal metaphysis
was the most common involved site, with 14 cases. All tumors had geographic bone
destruction, with sclerotic rim in 18 cases on plain radiograph. Internal calcification
was seen in 18 cases and bony expansion in 6 cases. Twenty-three cases had cystic
change in MRI. Eleven cases had eccentric location. The margins were well-defined
in 11 cases. High signal intensity of fatty portion on fat-sat T2-weighted image was

present in 17 cases. Contrast enhancement was seen in 17 cases.

Conclusion: Knowledge of plain radiographic and MRI findings of intraosseous lipo-
ma of long bones is valuable to the tumor diagnosis differentiation from other bone

lesions.
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Table 1. Age Distribution of Intraosseous Lipomas in Long Bones
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Age (Years) No. of Patients
20-29 3 Table 3. Size of Intraosseous Lipomas in Long Bones
30-39 4 Size (cm) No. of Patients
40-49 7 1.5-3.0 7
50-59 7 3.1-60 12
60-69 4 6.1-9.0
70-79 1 9.1-120 3
80-89 1 12.1-15.0 1
Total 27 Total 27
Table 2. Involved Bones and Sites of Intraosseous Lipomas in Long Bones
Bone Site
Prox E Prox M D Dist M Dist E Total
Femur 1 9 1 0 1 12
Humerus 3 3 1 1 0 8
Tibia 0 1 1 1 1
Fibula 0 1 1 1 0 3
Total 4 14 4 3 2 27

D = diaphysis, Dist E = distal epiphysis, Dist M = distal metaphysis, Prox E = proximal epiphysis, Prox M = proximal metaphysis
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Fig. 1. A 55-year-old woman with an intraosseous lipoma (MRI stage 3) in proximal epiphysis of right humerus.

A. Anteroposterior radiograph reveals about a 1.8 cm osteolytic lesion (arrow) with well-defined sclerotic rim.

B. Coronal T1-weighted MR image shows peripheral fat signal intensity (arrowhead) and central low signal intensity, with well-defined smooth
peripheral border.

C. Fat-saturated T2-weighted MR image shows peripheral fat suppression (arrowhead) and central cystic change with high signal intensity.

D. Contrast enhanced T1-weighted MR image shows rim enhancement of central cystic change.

A B
Fig. 2. A 59-year-old woman with an intraosseous lipoma (MRI stage 3) in proximal metaphysis of right femur.

A. Anteroposterior radiograph shows a poorly defined geographic lesion in intertrochanteric portion of the right femur with reticular calcification.
B. On coronal T1-weighted MR image, high signal intensity (arrowheads) in peripheral portion of the lesion demonstrate fat component of the
lesion, corresponding to low signal intensity in fat-saturated T2-weighted MR image.

C. Cystic change in the center of the lesion shows high signal intensity on coronal fat-saturated T2-weighted MR image.

D. Contrast enhanced fat-saturated T1-weighted MR image shows subtle rim enhancement of cystic change.

D
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Table 4. Radiographic Findings of Intraosseous Lipomas in Long Bones
(n=27)

Radiographic Findings No. of Patients (%)

Bone destruction pattern & Border

Geographic (1) 27 (100)
Well-defined border with sclerotic rim (1a) 18 (67)
Well-defined border without sclerotic rim (lb) 2(7)
Ill-defined border (Ic) 7 (26)

Moth-eaten (Il) 0

Infiltrative (I11) 0

Internal calcification

Negative 9(33)

Positive 18 (67)
Reticular 5
Amorphous 5
Dot 4
Ring 4

Distribution of internal calcification

Central 5 (28)

Peripheral 9(50)

Diffuse 4(22)

Bony expansion
Negative 21(78)
Positive 6(22)
Cortical disruption
Negative 26 (96)
Positive 1(4)
Endosteal erosion
Negative 26 (96)
Positive 1(4)
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Fig. 3. A 57-year-old man with an intraosseous lipoma (MRI stage 3) in distal metaphysis of right tibia.

A. Anteroposterior radiograph shows an expansive osteolytic lesion with well-defined border, sclerotic rim, and internal ring calcifications.

B. Coronal T1-weighted MR image shows well-defined mass with peripheral high signal intensity and central cystic changes (arrowheads).

C. Coronal fat-saturated T2-weighted MR image shows cystic changes (arrowheads) with high signal intensity. Marginal low signal intensity re-
veals internal round calcification.
D. Contrast enhanced fat-saturated T1-weighted MR image shows subtle rim enhancement of cystic changes. Curettage and bone cement inser-
tion was conducted to prevent expected osteoarthritis and pathologic fracture. Lesion was confirmed histopathologically.

CHEHE S2lstRlX| 2016;75(4):313-321



Table 5. MRI Findings of Intraosseous Lipomas in Long Bones (n =27) 7} & ZI3i&]o] 2£0F thE Bo] yARE A=zl = A5|5)H

MRI Findings No. of Patients (%) o] Bk2A] 2 % AHQolc},

MRI stage o|x o] AL We|RAIGE 0 7 Zchy of|ule Eokoh HQ
o - 7} eoloich©). kgt MRIO) wekh ) ZuixdEol
Stage 3 23 (85) SPAT} Rk ot HekshA Holew, Lefol= MRIL

Location at transverse plane He sk o] AATLo] 7)ol HAlS Hoj B5lE0]| H Y|
Concentric 16 (59) T 9th(20). AR MRI= ZURSES Athal= 7pa 20

CaIEc?:i:Eirci)cn @) e (gold standard) 2= AREET QIEK@, 17). & A=
Negative 10(37) MRI 22740 = ZITke 20012 MRI A4t oHA| 7P 0 =
Postive 1763 elzjat{e) Algo] o|2ojzl 7ol eI

Cystic change SUAE2 SZ0f SobA LAY A Qo &
Nega.tive 4(15) Jlof) Hare of|o] oF 30%E AHAIRHH(7, 9). o] 2o gk
Pojlt(lzz of cyst) ??5 “ off EA¥sk= A9 SHoIA aERieHe, 7). Bl ks

) : o Flol} BEke TEO R Aslel, A, BT, £,
>3 2 Je)al eA4fof s I Sk, 7, 18). 2] HERZA

Margin on T1WI of wh=t a1 206912 SHAIYE SOl 95912 SUiA|
e n 4o] Aol WSt ol WAy QIXIE thelg 4200, 7

oot ; 2 9601, 5 1300, 447 1400 0I51EHD), ol TS Lo,
Indistinct 16 (59) AFERIL gof| A 40|, b 30]|7} ek E Ae} 9 Aket

Edematous change of fat component on T2W| o}, et x|l SRS et F97t 60, SRS XY
Negative 10(37) 3 A7t 4012, UoiR] 179001 B B, o=
Posiive 17 (63 B0l BUHICR o] o] w10 Wtsigitke, 7, 9).,

T1WI = T1-weighted image, T2WI = T2-weighted image

d

6. 7.
R olA, B7] 1 SURAISESS U7 AlA R e =T
W72 S7HE 3ol HolR] QA B 2 ZUiR
k) U2 20t E= A3 2P Eo] o g F7HE 3
(6). §71 3 FUAYE2 Z-8ald = Uioll A3
TURES AA AR 22U 014 2F 0.1~2.5%°]  3hE X|9AE T T §RSA] ZgAlo] oA Hok(6). °lA
Hl&-2 AAJShs B HHoeh2), RIS 2 et b &, ZUAHE-2 g7 1o ThebA] o RS Holy| mhEo
AR, FEolx] 112 B Holrk LA QIEK6, 7, 9). (6, 7, 21), o3 7HA] TS A = ofA] Zwvio] 7k
SURIYEO] A it= 4~8OAI7FA] theFeka 30U /gRlol o] asltt. E5], FU Wo] LIS B0 Uojut 3719] &
Al 71 E5] WHECK(T, 9) Ol= 40tHet 50tHoll 2dhokal, WA Teakod o & Zhdsk= 7o) 41| ¢tHe, 22).
48A19] T sg-S Hel & Ao} oFe] Zjolg W Tt Che 2 golA %EM P2 2700 RFofA] XEgolgle
SRS & MXJ% Jes] HARA] e, o] o, 89%0lA] A= k| S HOIH oK) B ot G At
7P?<l 71| xﬂom D% WJ SO OJRFARI ZHkG, THAE  BIEHT). THL F= ROl Fuky] g Hole ol ¢
TYolRke 7HE SOIHK(, 2, glon] of= g RIolA Eol= Fuky] ool Tttt
10, 12 19) T HiTOﬂ OJRFAQ1 Hol7} A7 = 72 A Al U0l Ag]sh= 1890(67%) 041 =9l e™ o= 2F 57%
320] ZA10] oJsf Thekel ZA4a Uio] ofEo] F7Is7] wiZol 7t Qo= o/ 0] B9 (7) 2 Aot F-ZollA] Kol
2f= 7HHo] @obEo4R|ar QIek(2, 6). = AT 2T Z-2old gt olof FRbE FAME Al5)5)
Milgram (6)< Z£9F 14%—‘?—9] OJAFA El&=wsto] Arof mw} = ‘cockade sign ©l2f 5FH Zof ZhAYSH ZUjR|ekEo] Rt

N

Ir

A BUAMES 372 BRI 171 MR S0 AA 2 4710 el GIE23), K ATOIM FA Alslaleh
el T 39, I HRUNF pHoR UYSR! R PAS WA Mol GUE 4o slziont 2 el
TAREL X 9 ABIEL R s B9, 371 BEWSH  cockade9h G It b At Reistol B4R A

jksronline.org  CH3IF/SQI3tRlX| 2016;75(4):313-321 317



oA HolEEkE “cockade
sien’ YAOR HeBhe Hl th fel7h o)

TGO U2l Alglels Hl 189 % %1% Al9leks
BRI o= 499t MRI 2724 519 A9]sh= R5 YA
sto] A7S BAfok I TRk Thezeloly 52 4
slal7h ol 79 W] 39] BNl ARkHgl A7l R
3 2 QJE, VIR MRIOIA] 501 1 AHs}7 5 5701 4
51515 wolie 22 ofLjgir, Upto] SI21g L ofx|%o)
A15]5}(ringlike or arclike calcification)S B 4 Q= 220
2 YHEE, IEEE Y AT RAIEZ0] QItk(24). ol =
1610 ool Kok 121 T oblRle] Aslshe u

mm2] Dl*ﬂ?l Mojsl7t mjabd o g ykETh(24). vt
= Aol Bl 5= AlSlek= 1 em WeR 1 277F
IM o} 41 L oty e H0 Sjxisiaet, 9

Bl B0l 0k slsiohs 2ok 3 B e
27PH=Eu R 256kA] erotof gt Zlojtt,

-2 O 9] B Tof A= A FUIAIE-2] oF 15%°14]
ARk 519100)(7), Aol WHol 249 1 uigol ¢
=0 oort H ASollAle 22%(6°1)0llA Z Ao

QI TGOl Heky Hdut oA W AHE 5

o

il

Q.

_u_X—]

Lo
[
Hu:
_}:9 o

HISE 2 Gl BN YHOR AN B olINF, WU,
TRAEE, FBUAEF, LYY BIF, U= 5 ok HPS
5} 419, el AL St 7o) e sicks,

hd ;(l:-El ;(4% oLé
HoJx] o
Z10

HHE ARJBRE 271024, lLHxlm
b S7HOIEKT). 2 QTOIAE 191(4%)
gD, of ofe] e W (e)

L 2 o
o x =2
Q om =
o o X
Ho
T
il

=Z
~
rlr
B il
i) o
i
N
0
)
N

)

wisks o) =80 Hjnf, BlEuabt ol
ZUAEEO] of8] RS THY 4 9]
Folla] AAIT 72 EOIIL
2 Hop| JEHs 9 2

Aol B4 ekt gl 2
Aol B ol ARl AL
o AAFRITHES). B AToIAbE 17
WA 4 oo, ol 97 EL 33
11:} J_LH;(]H]—_%Q] L]»kltl:]ﬁ];: 7:121]7]- _t,‘_l:tl
o, T201W TABE, TIOA AAZAES B}, & o

Folsi 2300(E57%)N Tl Zlo] sk b

2 7HT Qol, eggos 7
]

Ir

et
A
£Q
4
TN
r (
|
o ni

¢

o).

O Qe
T K o
L=
& 2
o3
P
of
o>

.

rlo
N
of

T
ra

- T

o ox —[.lN
nox

> Pro
¢
mlo

[e)
=

>
T = 2 o
J
f

_O
i.9 ox
mi

Lérlr;lrlr_t

U
_{

67%°] Ble-2 BH ol0] A-H(7) 2 HlWSH w2 vleS
Bt
TG ol A2t oA AR Ee HAYY B F

318

2.8 FITHS oA, ZURMEL 22 (bone infrction)
3} G AR MRI 4708 BOIEH26). BHAIL wrio] Fobso]
A|gAREO] TEEIN] TR SOLRAS BRI T2 B
AN TAEAEE WOl QOLRL, T2 ZaAolA
Lo AlE 7S Hol ety Hu S SPA oFFA
< BRACH26). THAYFS BAFO| Bl uret o
ofl AP = Zolepy WEPE ofuni, Athaom S
o A|pgo] BEEI0] QIek96). ofe BURIETL 2AS
51 O] 82 F A7dolck(26, 27). EGH ZHAL 2
A YEOIA E% PakEin] T Mo S Tl eeck(26)

*nHX]HP}_J_} 7LtHo] 4136]- o]—/H_w_toﬂtﬂi% :-ET_LHx]%}g‘_
Z(osseous liposarcoma)©] et A Z542] °F 0.03%=
x}x] Sh= CR HHO 2 CT = MROJA] S0 0 2 A|uils

9 2 4 9IoH28). SHAITE, U EL 1T T

e
1
ISR ESRE

01 SopA W ES MRIOIM 25401 & A R
= AYoLER(28), HHAGFS 2T FEEHIO]
B2 ofHA] .

SUARYS L] AP dE-g et I =FFe=E A

A A M9 2 (liposclerosing myxofibrous tumor)©] !
(26). AP AHE/F2 =GOl AP 28t
Aol S8l B ow Hou Aol HiR2E Skttt
= Aol ZUiAL=Eak O*fOP—I—@% HRITK(26). SFAITF MRI
E= CTollA X|PAd2o] E|R] grony, AR oAl 4
ZHofAfgE Agd2o] ek ‘:} S HHE]0)(85%) 725F(90%)
of adkoltk= o] E4&0Ith(26).

o] Lol FH 72| A2 ZRIFO2H 7] = °lF
35, WAEE, ERAES, SRS, AUAZES, T2
A HPERk RS SO TRt A, = e AR 24 71
=83l W2 iAlsk= Zlo] 71ssttH(4, 27, 29).

SURGFSO] FHT= F2 ARl AFAIstL 9lo, ©]
+ YRt Z0l AR FARGE AS =S MRIOIA &2
Ut T=GolA 7917t B2t HAE, MRICIA 16917+
==t GAE H=t, o= M 9Jr B T gl
FHO| GAE 2ok ol RAISE Zlos ol 4 gl &
3|, e O] 22 AT ThE g elsto] =9
O ARG ES LA 9_}1:} e it s
FHo= 2okd k4 é TP Easit(Fig. 4).

‘_E}O]L} A=7t Fofulet 49 Le-
ave me alone lesion’ = "Don’t touch lesion ©] 2100 =W
AHERL. 71 TR ojof] 3T} T2 WA ZHO| 914
= oMdel 7HsAol Sl A9 Aok, SURIHES B
XN R 22} OHA| FAFefelAlQl AP AR = QA1(6, 16,

Lt S 2l2tolX] 2016;75(4):313-321  jksronline.org



A

Fig. 4. A 48-year-old man with an intraosseous lipoma (MRI stage 3) in proximal diaphysis of right humerus.

A. Anteroposterior radiograph shows an osteolytic lesion with sclerotic rim.

B. Small fatty portion of intraosseous lipoma (arrowhead) and adjacent bone marrow have similar high signal intensity in T1-weighted MR im-
age. Thin low signal intensity rims demarcate intraosseous lipoma and internal cystic change.

C. Itis difficult to differentiate peripheral fatty portion (arrowhead) of intraosseous lipoma with adjacent fatty bone marrow in fat-saturated T2-
weighted MR image. This case demonstrates that intraosseous lipoma containing small fat and extensive cystic change can be misdiagnosed as

other cystic bone lesion.
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