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Abstract

Background: To assess the manifestation characteristic of chondroblastom (CBT) in X-ray, CT and
MRI images. Methods: The manifestations were reviewed of 61 tumoral masses in 60 patients with
CBT in X-ray, CT and MRI images. The tumoral origin in bone and therefore tumoral invasional mode
were determined based upon the geometric center provided by the CT and MRI images. The display-
ing rates between CT and MRI were compared in the respects of tumoral mass textures, mass bor-
derline features and peritumoral reactions both in bone and in soft tissues. Based on the margins
and contours of tumoral masses, the CBTs were categorized into 5 types: type 1, single multi-loba-
tion node; type 2, single node with no lobation; type 3, fusiform node; type 4, confluent multiple
nodes; type 5, amorphism with no nodar configuration. Results: Fifty-two CBTs were detected in
long tubular bones, 39 of which originated from the epiphyses with 27 invading epiphyseal plates
and metaphyses and 12 being confined in epiphses, 11 from metaphyses with 10 invading epiphys-
eal plates and metaphyses and 1 being confined in metaphysis, and 2 from the metaphyseal cortexes
with 1 invading into epiphysis. Eccentric growth of CBT was noted in 8 of the 9 CBT in irregular
bones. The detecting rates of intra-tumoral calcification, sclerotic rim and periosteal reaction were
54.1% (33/61), 73.8% (45/61), 32.8% (20/61) on DR; and 81.5% (44/54), 66.7% (36/54), 31.5%
(17/54) on CT, respectively. The detecting rates of intra-tumoral fluid level and periosteal reaction
on MRI were higher than those on CT (X2 =10.44, P < 0.01; X2 =12.19, P < 0.01, respectively). No
significant differences in detecting rate were shown between CT and MRI in the respects of smooth
contour, sclerotic rim, intra-tumoral calcification, osseous penetration, bone marrow reaction, soft-
tissue mass and joint reaction. Nineteen CBT of type 1, 26 of type 2, 5 of type 3, 4 of type 4 and 7 of
type 5 were found in the categorization. Conclusion: The calcified node of smooth contour and scle-
rotic rim comprises the characteristic imaging appearance of CBT. The 5-type categorization of CBT
mass, and the peritumoral bone marrow reaction and joint reaction, enrich the imaging cognition
to the tumor of CBT.
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R FH ARG A ARERAC R R fiolE, BERAEIYAEZIERES. ANids
W 1) ALEEER, DR+CT, 5 DR+MRI, 5{ DR+CT+MRI; 2) FARFIGERCE . HEMRbRE:
1) BERMEME: 2) &IFSIIEMNEREM(ABC). 5 BIAMNEARGMBEE KEES 4 H15IF ABC EE
Br. 60 B, Fi¢8~34 %, ¥ 17 % P23 4, ¥y 168 %, FM 374, ¥ 17.1 %5, WwiE2 A
~48 NH, P81 AN H . IRIRRI LR IR N E 57 6, BAERE 16, BTGS2 R,
W T 1 45 1 A5 DR/ SR TR £6 A7 R R I o 22

22. REERESZE

FHIT X &t 54T CT AI/8 MRI, 3 Bifs & ARG AL 1 . CT 4774, 54 f5; MRIATF4EM
WG, 45 F1; Horb 36 BIFESAT CT M MRI K. X ZR3& A H KR DR R4, SRbsdE EMIAL A .
CT KAt fE Aquilion one 320 MEHEFHH1X, & HE 120KV~140 KV, & HLi 100 mAs~405 mAs, $2H 1,
ZEE 0.5mm, 4% 0.34 mm x 0.34 mm~0.97 mm x 0.97 mm, F@EREHIAT . FRAT B TR B T Al dk 421
wE, 253 mm~5 mm, ZAE 0.3 mm~0.5 mm. MRI NP ]F Prisma 3.0T MR pif% %%, 1R#k
[l, FRELTSE 551 TIWL. T2WI K JIR /4] T2WI(FST2WI)*F-4 A1 TSE 41 TIWIL K JIg ] TIWI
(FSTIWDH45E K, JZ/& 3 mm~5 mm, Z[AEE 0.3 mm~0.5 mm, 4% 0.33 mm x 0.33 mm~0.86 mm x 0.86
mm, RIFFAEIAATEE . IR SRS . MR 35856 EL A AL R i i, AR % 0.1
mmol/kg RE T,

23. ARAR

1) MERIRI) A B8 o0 A s 2) FEARIIESIR, HR4 CT/MRI R (1 JUAT ot W HC S Ah A 5 3) W
X DR, CT 5 MRI IR R/ TS s A o, X 3 350 & h i KB IR i i KA s CT 5 MRI
TERTIRARSEBE . 0% JRNESIL RBCT . BRI SRS, A E BN RN T RN
ST ZESR 4) R IAZ 55080, K CBT 408 5 AL 1 8, L4ymbsgh™y, st 5 4y 2 A,
Toor Ry, FREEKREY: 38, WRIBET, it 48, BhatE2 a8, RIRERR: 58, Jk4h
TRAE; 5) FARELILE CT. MRI KEK; 6) B NE51L MRI A WibsiE: TIWL, T2WI R[5 5 H 58
JesimAks T B BE S N B AR R CT B IR B B 2 A/ MRI & #85 Fok TIWL AR, T2WI
S S KIS R A s ORI RSN WA HE s IR BT S DT TR DG R R M M £ R O T L UL
KB B BT VER B 4 TAE 10 4200 ERBUR BRI TE R, AS— 250 e i A P i v .

2.4. GiHFAE

M.F SPSS 25.0 #44, CT+ MRI Al L X2 A5 S8 1T 50 H1 . CT MRI SEaR G AE 1945 5 LA 1 |
FHPERIELR R, CT 5 MRI KR ZRME, PLP<0.05 NEFA G L.
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SR K NA—, BKE 10 mm~66 mm 425, T3 23.4+57mmDR F, JBIEESEER 1A, A8
SR 60 4, Forb 33 AR ILAT/NE AR ER = ZORES A, B0 54.1% (33/61); 73.8% (45/6 1)1
JEART] WAEALIL; 11.5% (7/61) WA B 32.8% (20/61) IR ARBZIKEAE K, Hodr 2 4[] AN H i At
32.8% (20/6 D) WLE BB ; 91.8% (56/61) I 145 Ji] [l & it 4 SHiE T, 8.2% (5/6 ) IIELMI. CT s 54 4
JE AR SR, AR R 81.5% (44/54), THALI 66.7% (36/54), HZHE I 16.7% (9/54), B
N 31.5% (17/54). J84K MRI 15 515, 88.9% (40/45)% TIWI /AR5 5, 11.1% (545 EES; 84.4%
(38/45) 2 T2WI Fimi/fmif5 5, 15.6% (7/45)% MAK(ES 7, W55 - B 0IT 80% (36/45), 4%
IIESRILIT 11.1% (5/45), FESTMESRALAY 8.9% (4/45) (& 1~14 3). CT. MRI &~ CBT A S5RILHIEL
B, W& 1,

Table 1. Comparison of CBT’s morphology and invasion between CT and MRI
% 1.CT. MRI &78 CBT S5 RILHELER

sk i CT (n=54) MRI (n = 45) X2 P1H
R 32/54 25/45 0.14 >0.50

Uk UL 36/54 33/45 0.52 >0.25

Je S AL, 44/54 35/45 0.21 >0.50

9o T 0/54 8/45 10.44 <0.01
B 44/54 35/45 0.21 >0.50

Bl SR 43/54 40/45 1.55 >0.10

B SR 17/54 30/45 12.19 <0.01

AL LB 20/54 18/45 0.09 >0.75
KA 20/54 25/45 3.40 >0.05

3.4. BiEHHR

1AL, 194 4); 28, 26 4N 5); 38, sANE 6); 45, 448 7); 58, 744 8).
3.5. FREGRE

61 MREIAT R ALMR T BR AT A AR, b 3 1RGN T Mk, RPEN RS
Wk E R, SRS B R R RRRE B (R BREE . TR KN . T3S K ARIEARIES CT. MRI
T BT 7 ANH~10 4E 3 DA EE R, Hrbh 48 HIBEYT 6 4ELA L. HE Y to8 T 8240 i 5 07 B 7 i
2N, KAANE—E, 2AMREGRE RS, MEFEE, MR, 5205 A% 7R
BEAY., PR BLE 23 A 1 22 A% AT o TR0 A LSRR RESE R L 45 2R R . s 44k AT L P16+ H3K36M. CDK4.
SATB2. D2-40 FI S-100 A[FIFEERIFRIE, Ki-67 BHER ST 5%~20%[E (] 9).

Kl 1: Bk CBT 1A, DR, ik RRBTACH EAE KRN, TBEOTH(ET k), 86 5 R v
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(MERFik); 1B, CT ifhi: 1C, CT IR, KETACHEIFEETT, LSEW, 2 mhbEE kA
HIRER NI KR), T8 A0SR R(#ET k): 1D, TIWL; 1E, FST2WI; 1F, 43 FSTIWI,
RARE TIWHRIE 5. FST2WI A EifE'S, B, BNIRE S8 k), B EHER KM (F
TR, TR R(FE R L), RRR AL T RO RS,

Kl 2: i im il FH#esm CBT 2A, DR, R NRETARE A, HZE(Fik); 2B, CT wiRTH;
2C, CT MEHNT, J8 4o B i SR A 5, B RO TC 2 0, TR P A/ INES ARG (R Sk ) 1 i B s %2 (488 SR8
3K)s 2D, AR TIWI; 2E, BAhfz FST2WI: 2F, SifA23 5% FSTIWL, JE 4517 2 TIWI /5 5. FST2WI
s, WILATR CT /NMmZ ErRE SR, BEmibEik), BEKAEEEKMF8), H5y
JE B B AR ZH 2R i (e R T 2K )

i 3: #%H CBT 3A, DR #Hy, #E EWMSRETEARE (i) 3B, CT Kifl; 3C, CT &Ik
I, FRRACERE, HEARE, FE R (EHk); 3D, &R TIWL 3E, ik FST2WI; 3F, RoIRHY
58 FSTIWI, ik 2SI, Pt (55, Wk /5 gAEamib(@ik), BE ) ZK MR k) 3G,
REHIDL T2WI, I8 VR (B3K) -

Kl4: CBT1 AL, 4A, DR, BB kZA0m 2 HRARE M, L5mN(E k) 4B, CT #Hhm, 4
G20 B, R BE ARSI (T k), 4C, BERRTE TIWL, & TEES, ARG 5@ K).

Kl 5: CBT 2 2. 5A, DR, Rk ki P08 i ST S B AR FE AL, DS AE(E k) 5B, #
HATH T2WI, RS SR, WEREE(Fk); 5C, BARIHE, BN EMMEk).

6: CBT 3 14, 6A, DR, JI B b (| FHasiifs B2 B X AR AR E FE, UM (Hik); 6B, bR FST2WI,
EREREES, BRARFRFER): 6C, MR TIWL BAAK BRIk, eaf TREN, ik
(#3K)o

K[ 7: CBT4 A, 7A, DR, M aei o5 & i N8RS B 4575 (5 k): 7B, CT ®bIRTH, oA~
FHIEE AR BE /NS T, 8515 N ASAG(Fi Sk)s 7C, iR FST2WI, $AN &S S/ N 1 AHIE, LGS 5 (i
k), 6 S RE K

K 8: CBTS %, 8A, DR, Ml kK& ELL, WAANEGK): 8B, CT iR, H#iHN A RIKEE
I, ARNEGEEK): 8C, JEIR TIWI, FERMES, AL,

K19 BRI, 9A, R 1, R 4 i 25 4 X 5 540 2 (Ji Sk ) 22 £ (HE x 40); 9B, [A] %] 2 s,
Jea A S IR AT, T AR RS AR 3k) (HE x 100); 9C, [A&] 3 ), JR4nEe, KN, #%
R, [ DL A% B (F7 k) (HE x 400).

Figure 1. CBT of the humerus head
1. Bi&k CBT
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Figure 2. CBT of the femural distal metaphysis
E 2. Br&izMFaRss CBT

Figure 3. CBT of the cuboid bone
3. & CBT

Figure 4. Type 1 of CBT
E4.CBT 1 &
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Figure 5. Type 2 of CBT
5.CBT2 &

Figure 6. Type 3 of CBT
6.CBT 3 &
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Figure 7. Type 4 of CBT
7.CBT 4 &

Figure 8. Type 5 of CBT
8.CBT 5 &

Figure 9. Microscopic pathologic observations
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4. it
4.1. CBT X m5SIaKRF =

CBT J2/b UL R R, Al R B R 1) 1%L, B2 6-F18 18~23 %, Bk Rm%
AR 1~1.7 £5[2][3]. CBT & R TR, 4541 50%~75%, S UBE &L WL, &4%E CBT
1) 33.7%~45.2% [2]-[4]. #HAEH AWM BT, UKRETmR 2 W, S22 E CBT M
20.2%~27.6%, HUCENEE L. BEEm2] (4], 25 CBT LARE. HEEMAREZ W, &
3.5%~10.6% [2] [4]. Angelini 25475 11 40 & B CBT, —FKRAETIHERE, 37.5%0 FIRE[5]. LK H
B, GFEHE. BB FFEE[S][7]. A3 61 MELH 52 A 85% KAETKE, UkE®E, 281, &
45.9%; FE WA, BeEminRE, 184, 5 29.5%, 5 R CERIEE 2R . CBT £ N8K[2], &
A 6 WHIAXUR L, AT RS SEE, & NHSUREEME. CBT IGRRI IR AT,
KR EIE 73.4%~84% [2] [8]. AL 95% 8 #H HBLANH, WHES 41.7%E 8 KA CBT AHICHI ST [ B
K,

4.2. CBT RIS EBRIEFHE

5T CT. MRI RS HEEAL, 52 MERALT, BRRBURICHIA R RT3 003E 50 4>, & 96%. AJ
WL, FESRERRAE R AE K, & CBT 20— AN EZAFE. Sailhan ZEHRIE T 87 BI04 CBT, 68%MIIRI A5
RAEEHN, 25%MR AR R K [8]. RSB S — RILE, 2 BRI R AT T B KB, DR 2R
BN R RE kL, CT. MRI BHRRIRI ARG T B R BE AR, 1 ) CT Wl D8 P e 854k i % 5 CBT,
SCHRAR D HRIE,  Guillois Z54R 1 2 IR AE T B 8 I CBT, CT b DU A ] [l Y 2 i o A 9 R AiE
[9]. 1RICEZFA M) CBT R0, {H5% WIFAE CBT BB RBUNEAZ %KD . AHMNE CBT, LUkl
HRKANTFE, 9B L 89%. Jaovisidha SF B FLHEH, AKUNE CBT K4 & IEE K& CBT 1), H
B A A[10].

4.3. CBT G F4A

R DGR AR, & CBT FIRHEME AR %R, DR B, ARkt &
KNG, (AL ESR MR AGDREES NIRRT . CT 5 MRI, o2 =4k % ]
WS A%, HAR IR A A5 AL S L FIB SIS, 5740 T DR A E . Wil 2 Fias, IR/, DR AfE
IR N AEESALE CT. MRI _EAEH BIRfi. CT. MRI {EJE7~ CBT i%%. A& M B S i e 48 7
T, B TR ANWCFAE . B BN A, 3 Bgit 2 B 2R, YU CT 5k MRI 377 it CBT 1)K
AN TEAFHE o WEPAE, SNSRI, DL T2WI SR BE11]. 53008 S B 25 B 551G, DR 8§
CT AMELAFEIN, MRI R4S i 4588 42 76 FST2WI 539598 TIWI -5 T 8ox. Hitk, XA DR 5 CT
XA B DR 5 MRI BCA AR IR, ¥IRe it CBT I SURBRRAE, Rl 2 .

44. BERRMNS CBT SEBEN

A2 I T R R B R N R G RN . BT CT BB Rig M B 3G %, MRI WK
AKX Ak, 40 AKX A ERomAk . J5 3 DAV Rk S0 )5 . O AR B o FE A AL 2B Bk b L 5k
NFHIE, CT. MRI 0] R BUX FReg Az, {H MRI JE7R/KM 58404 CT BEE M. JEFEIHE) 2. Crisostomo
ST FOR L, 17 B A 2 FIASEUNE (Y CBT 3545 B S8 J& B /K[ 12]. Gao 5335 11 38 45 K1t
TR £ 98 K ) MRL RS, 386 58 J 7K i X 35 A TR 2 F a4k 13]. Kaneko %545 7 1 %1 CT.
MRI 2 Wi & #1530 CBT R TIE B & PE I [14].  BIR RBP4, —J7 TR A /N e
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B W AT e, DT TR AL K 2 R VR B, R TR R il T SRR I N AT £ 4
MAERA[15]. CT MRI B 13X S M4 RIAN AT o JRAA 5 ROME, R T CBT FIZE AR A=)
AT k. 5 R, DL 2 A 1 RRE, RN 73.8%, Ui HIEEESREE F45T, & CBT i E#E
TEARF o 38N 3 NSRS A I, SR APt/ WARGE, A5 N AT GE - 4 B EAT SRR R A i
7 28 R AR AN 2 P T 2 DGt A R k. 5 B LEBURRBR, ShZ EEAR G OIRREL, AR SR MR I
A DR EEE MR CBT /5 MR, KBl M iZRIESRZAEE.

4.5. LE5£RSH

X LV RO LB BT D A KB B vty AN 1 AR 2 B 1 R & RS A, iR E] CBT MymT
e, fik—P4T CT 8 MRI fill LAWIH . CBT & 5& E 4008 (GCT). ABC JF4itz%nl. GCT iR T
Kimuh, S ZEMEEREN, BRESNK, WOEE RN ND. ABC Z LTKE T
g, LR, MO YERZ I M IR, 2 KT, B 0, EESRRER, BN L. R
T B TR, HIENT TR, WAL, B RS R, ARUE T AK .

4.6. KXFEZS

ASHIE ST AR L BB BT, RBIEREAAE R, CT. MRI BEREASY, BRGHAaisiat. 55
KR 2 . ERABRE SRR, PRI Z O,

4.7. NG5

DR. CT } MRI /& CBT £ Wi E & EEHE® L. CBT kK 5 84328, CT. MRI X} CBT &
JE B BB IO 5 T I N BRI A S B CRTIERE, FF T X CBT B8 4R,
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