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Advances in Computed Tomography for Whole-body
Fine Bone Structure Imaging

YANG Li', TANG Ruowei™, ZHAO Pengfei’, WANG Lisha', WANG Zhenchangm

1. Department of Radiology, Xiangyang First People’s Hospital, Hubei Medical College, Xiangyang 441000, China
2. Department of Radiology, Beijing Friendship Hospital, Capital Medical University, Beijing 100050, China

Abstract: Advances in computed tomography (CT) have accelerated scanning speeds and improved the spatial resolution of images.
These improvements allow clearer visualization of whole-body fine bone structures, gradually enhancing the understanding of diseases
and strengthening confidence in CT-based diagnosis and treatment efficacy evaluation. This review summarizes the clinical
applications and research progress of conventional multi-slice spiral CT, cone-beam CT, photon-counting detector CT, and micro-CT
in assessing bone quality.
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B, B PRI 2R S) 2 e U e R,
H ARG VR 2 2 AR 1 tH IRALAS-9) 5T 73
SETE AT AT RE . AR R R B AR R L H
0 CT R & EHrh 428 £ R 0E CT (multi-
slice spiral CT, MSCT). #EJEW CT (cone-beam CT,
CBCT). Jt it M 2% CT (photon-counting de-
tector CT, PCD-CT) FliZf# CT (micro-CT) .
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USRI ORI Uk, R SO R e A A

1 ZEE5ECT

20 tHZ8 4], MSCT BRI ANFIE . 2[5
TRIMZACAAT X 2 A as i et iyl o33
INEY NS OE=S ST 3SR A=Y S/ P C Xt A S i
TRFEPR . ARV FE K LA A R I PR 75 3K 1) PG o i
MSCT il k4> 5 25 AL 55 Sk 25 () B T B

H il R K 22 #48 H 1 MSCT 73 78 R EE A
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24 245k (superior semicircular canal dehis-
cence, SSCD) I 4t H Minor 25" 1998 4F 3¢ X,
I PR32 IR K75 5| R () B s BR R B, H-ng
P A8k . Cisneros 25 " iR T B 2 A T
WS EIEA: IER 8 (0.6~ 1.7mm) . 1Y JE R
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BB R ERIAR 0 Y, R i TS B AR A
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Table 1 Scan parameters for CT techniques

HARZH MSCT

CBCT (U-HRCT)

PCD-CT micro-CT
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WK won Cemmamaa R Gembu g R ERTE OETI s (cop pm)
)5 P 0.25 ~ 1.0mm 0.05 ~0.15mm 0.225 ~ 0.5mm 0.6 ~ 100um
HHUE/KVp 120 100 ~ 110 120 80
HHR/ A - - - 50

A LR
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S R ) ) o B
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¥ (a) HRCT I 5#4, (b) U-HRCT W55 v R A L U SRR CHLED), ABTFRIRTINFE LRI, 5B RARAE (AN
1 R H AR A B A R AR 2 B OR A Xu 55D

Fig.1 Typical imaging findings of fenestral otosclerosis in the otosclerotic phase (Xu et al."™”)
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PCD-CT XK T CT B I 55 8 5 il P 13k
&, SRH e I AR BRI 4 SE I X B 2ot 1 31
M E 5 M EEE, B8 X863l
R, AROEBRHE M SSRGS s RH
INEE R X R 2 AR NI A E s T e A
e A R ) RG2S PRI 2
BRI EEAEAE O AR ATIk 0.19mm x 021 mm. Ff
g X E sl vk g, Sl T IR R L R
% Be il AR ) o3 58 A BT o RS AR A )
) PRAE T oA 2 1) G i ™

3 5 T 8 1 1R 2% 0] 3 e B TR ) G e
PCD-CT {EH K1 g L RA RN 2021 4,
Wehrse 255 ¢ ok PCD-CT B T K% 5
fe /& A K I 28 CT ( energy-integrating detector
computed tomography, EID-CT) #HLt, PCD-CT #g
B UNFUMRE B RS kb 2 S P9 S Ae 1 ]
AL A B35 . McCabe S50 N AN R R P A 7
FUGAMARE, SRR S @i, RS E
%5Ff (bone mineral density, BMD) tt, &I PCD-CT
B EID-CT iR 2=/ GRS 20 BEiR 220050l 0 3.3% +
1.5%+ 7.1% £2.0%); HEH 8 /NRARL I SUEFAL
(AP Bes . KFEARIAITE. U RE AR 51D
B won th 5 B s DU R Ze e, Im fe sE vk
T R AL B 00

HHEFURW], Sk i) R G b BEE AR AE PCD-
CT KGR FsE mx LL % . 55 BID-CT &% L] H
FIFRHESL N AZ (H70/J70, FHT-8.5% CT B H
AR N AZ) Mk, PCD-CT &4 FH TS FEmEm
FHIBLA L (US0/V80) 7 HY B i 1) 4% ) 3 2,

b LA ) R I B A3 25, Rajendran 557
Ji OGS BRI, B AR SR 57 B il 49%,  PCD-
CT X W8 8 K SR /N R 1) 2 7R #2458 EID-CT A3
Aem. NAFETR T N TR RENETRRE N 4%
SEVR I S H R AE PCD-CT N, ol ZEAN I A
SRF R B PR 00 B v PR W FER . Baffour A5
Xttt PCD-CT fil EID-CT & 8L, 2mm JZ )3 FI{# H
LR W 2% L0 5 1 0.6mm 225 PCD-CT K14,
I b5 3 P-4 06T bE BE 48 EID-CT 43342 51 38%
F 54%.

PCD-CT HA7 w6l = B0 ) o 40 43 ik B
77, AERALFIX 2 NARAFIALZ, B0 B JF
AN RS A By 5 6 . Bhattarai 257 micro-
CT 1 Jy e EhsvE, &I PCD-CT ] Y i 5 A4
WE S . ] PCD-CT AR (152560 S 5 i 15
5 micro-CT 494 %€ & /) BMD & A6, JEr 2
T s, K& EIZEST . PCD-CT 573 fift g
AR B TE CT /R A P . Rajendran 5
F PCD-CT %5385 520 M B 001 SRR v (R 3 i 404
BT g, S5 R EoR PCD-CT KT AR
TS CT AT AL, b nT ISR LRI 1)
HAES, AOTERERIE SRR KOGy
O PEAR AT 73 2

PCD-CT BRI RGO 2 0150 F ) R 71
AR LR IG5 82 Wil KA ML, Lee 2™
RIL PCD-CT 7 ) LR 45 46 16 UG = 17 4
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R R 43%, JUHAE 6 Z LUR JLE A i
b 70% L L.
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7: (a) ~ (d) PCD-CT El%, 14 235 D4 T M A MGE « BB CT BB s gl 454, 4 (2 BUR (A% (b) fili
BERTT CARD (o 85 (A A (D WAl CAFTD o P4 DY AT BT i 45 A A AR G VR A 4 730 (o)
~ (h) EID-CT B 1%, 13 % 75 4% 1 % £ 0 22 005501 o BT CT BB Sos i i 454, B4 (o) BB CA#D . () Al
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SBEAEE B S B PEX 30 2 23 A0 4 5%
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Fig.2 Comparison of photon-counting detector computed tomography (PCD-CT) and energy-
integrating detector-computed tomography (EID-CT) images (Lee et al.”")

e ARMAENRAR N o BAT EORIE 7o (BRI R
FIAFAE—SE IR T2, 3T LEROR Ak
fefgk, 0 K-k, g 32 b R ph HER T 2
ARG T AR #8025 Tl R 2
Al — AR AE R, bk 1A B AL I H BBk 5 A
HEMENS, Xrfes S EE G Rk, &
RS IO BEIE B R EL, TSR R N &
PRI . PCD-CT i A F SR04,
BEINT A FRK, ARG, HRAEA R
Kb 3 RERER B ey, I AL HIAE 88 s e ot
O REVE G o A D KB, R BT B KA
fili Bt it AR AL PR RE D P T IR B . S
L, VERB B R, PCD-CT il RN H
LI A L, IXLEPIFRBIZ T PCD-CT fE IR
SR R HE) N

4 BfHCT

micro-CT K H A A £ X IR e Y R/ B4 3 43
BN, A0 7 PR 28T BIOROK 0 e 46
J2 TR 22 B 4 micro-CT A2 X B EAR, BFFT N #k
HAMA G, RBLF D AR micro-CT AL
bt S gt PR A RIS 28 s i A0 . R B S A E

5, HIRELY) Y MWV f . Boogert S5 R H,
i 73 e micro-CT 48 5 DU AU A 4k 19 5 0 b L 5
FIEMG A B AR s E, TSIl = e ghaxnT fifk. v
il N H R At . MR LT Yo il ig i, B
22 0] DL E 2R % b g ) R B o VR ISR R I
micro-CT 3D Jo#t A% v] k7 K B g P 35008 41 &5
R, A% A A4 A3 B 78 4 € R o Tbrahim 55 ™H B
CBCT A1 micro-CT I Al # {if & DX 1 /N G 8 i 45 4 »
RIN micro-CT 7 BB /N 2 J5L BELE )5 X 2 [A) A7
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W UCRCATEE % CBCT (a) Fl Micro-CT (b) VOI H ({55l br & 1 5 3R . 40 1 CBCT (¢) Al Micro-
CT (d) MR JTUE BAREE .

B3 CBCT 4 micro-CT %F NTCAH filli /NG BAMEE FI Y EL A F A (OR I Tbrahim 259

Fig.3 Comparison of trabecular bone microstructures of the human edentulous mandible
using cone-beam computed tomography (CBCT) and micro-CT (Ibrahim et al.™")
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