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WE: Hi: RRRENERTI RS (VR B, e S X &t a s Wmaine. ik [H
AN 2022 47 8 H A2 2023 4 8 H I M S CT S8 0 k), BENLIEH 100 41 & [X e i 47 F1 35 51
T EE, 20T FIEE Y (Smooth) . FrUERYE (Standard) . BiA) 5% (Sharp). HHE (Bone) ) VR
JEARHL . PR AT BRI LB VAN VR B E T Sl fLE R R G R E 3 AT VR4« KA AR R 0306 CT
SRR AT, D0 A R Tl SR AR A 1 e 75 T % (NPS), AT 45 4% 328 pR 40 (CTTED) Al 480
IR Cd ) o g5 I & X &M ii2 Wiz EfE VR_Standard. VR_Sharp 1 VR_Bone Z [H[ /£ 1E
Z= %, VR_Sharp B & H L SR VES 5T VR_Standard, JfH VR Sharp BIEME FiEES =T VR_Standard
1 VR_Bone; W5 B By BRI FEEE A8 o0, WS RIS ] 2 B N ; Standard 41, Sharp 411
Bone ZH ft) NPS WEAE Al TTF,y, 23 51 4 (225. 85HU  mm’, 0.42), (416.67HU -mm’, 0.53) F1 (1888. 20HU*mm’,
0.8) « MAFI HAREAS N 1mm I, Sharp 411 & {H#mi. 45i0: VR _Sharp 5 & X £ B 4T 2 Wizk fe
e, BEEUFIK R IE VR ZE 50 Bhi2 W i (e .

REER): WREEAR s VR AR

DOI:10. 15953/ ]. ctta. 2023. 212 FESHKE: R814; R683  SCELFRIDRE: A

S T S, B, AETAME T s s B RS R B X T T
Y FNRYT 7 SRR RN B B B A W JCUH A RS . B S MU VA M S R S TR A
R SRS R, e R RIS (volume rendering, VR) W LLZ ffi B A2 1ML
B N B ARSI, ST

HRT, 758E CT o kb3 2 R hruE 5L (Standard) 4 VR, 3T Standard £ B VR
HARAN T . M, EER T 400 . VR P E ] 3T 2 M E VL (Smooth, Standard,
Sharp, Bone), KIAWIFE S L LLEIE T AFFIEERN VR ZKH S &M ErmzER, Pak—
P B M RS o S X Ze B 2 W kg

1 RS
11 SRR

(Al it 23 BT B B 2022 4F 8 H &8 2023 4F 8 H K & X AMGAT Sy CT A A (e N A8 w8 k), HERR R
FEAFAE P A 05 A TR s 5 . BRALIEHL 100 91 81X £k M 47 S 3 f0 35 I TGy s %, JLrh
BT, A 58 B, ERY 18~87 X, “FHERY (41+14) ¥,

AR A TR Z: SIS fLHE, A8 EE5 4 TRECKY2019-014.

1.2 SCIOfR(F

CT ¥4k (Catphan® 500, The Phantom Laboratory, New York) HH 4 PSR, AHTF5¢4H
FHARAARIY) CTP528 AR 52 ] 43 (1 e Kk X Bl 5 L I8 P 2L (modulation transfer function,
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MTF) DABHFFEAN [ J e B AR CT G ey P10 25 18] 40 9% ) 1 22 5+ o

i B4 1) CTP486 A A CTPA01 Bl /2 58 TAT 25 I B T = VEA S 4, f0 46 gt 7 Ty 232k
(noise power spectrum, NPS). fF4-1&i#ipki% (task-based transfer function, TTF) Fl0]F Ml
PEFEHL (detectability index, o ) ™. NPS A K500 75 i N (A BFURAF AL, TTF 2175 % e TS 5t
W 75 A o AR AR AR IR S TR 0 1 0T, B TS L6 NPS T TTF B 25 3, a2
PEAG 23 (] 43 7% 3 NG RS B 2i A dehs, T F T PR AR S BRI AR 1R 3 FAS I e T

1.3 CT kB GELE

i KA Brilliance 16 HEMENE CT $145 Hg & X, FIHIVEE NSRS LA IR F . 11
WSH: FHIE 120kV, EHA 250mAs/ )2, AEEL TR 16 x 0. 75mm, BREH 0. 438, FEdLHH 0.5,
SR A B (Smooth) . BRUESVE (Standard) . BiF) & VE (Sharp) FI'E 23 (Bone) i W i 78
FEE1G., HibE@ESHh)EE 0. 8mm, EMER 0. 4mm, %% 512 x 512, f§H Philips Portal T /Fuk
HEAT VR G ACEE,  HZEMNAT ERs 180° B AT MIALLRAT 7 s, Sir Ny ek 180° £ &Y LR 147 7 W, /A
by AR AL AT 45° BARAE 1M, St 18 MR, MREEAFME RSN VR_Smooth 4. VR_Standard
ZH. VR Sharp 2140 VR Bone 4.

K FH AR TR] 41 41 B B a6 CT 45 AR 4k Catphan® 500 BEAT 14, MR A F A0 B & 57k 0 N
Smooth 2. Standard Z1. Sharp Z1F1 Bone 4.

1.4 BEIIFEMN
141 ZESHS

B39 5 T A AN [R5 S (AR CT B W 1T P15 4% 22 Philips Portal T4EuG, B v i 25
AN, AT R T R B R ER TR, TR A CT R T T U 1) 682 T B3R TRy 2 10D %
W% Image] B4, I xy “F1H N R MTF g, F1 MTF,, 0
1.4.2 BEFESHERGREITEN

f# ] TmQuest 7.2 (Duke) FAFMERLMA CT EIMZ A NPS, TTF 1 @™o NPS FI TTF Fi &5 2 dn
1 Ca)s B 1(b) Tk NPS BB A CT486 Mtk ff) 20 ANELE B TR, SAYZHE 5
AN ROT (128 x 128), I IFiC sk K A5 (Noise) . NPS WAE (NPS,,..) FISFEI 45 [% (NPS 4%
(AR (3448 s TTF P 75 B 7E CTP401 BB ()R 560 [ A JE 4 A4 b 78 7] 0 [ ROT, % 20 4
LRI & TT . & {H 7] H ImQuest 7. 2 AR 5 ¥y NPS Rl TTF 38 ik 45 45 0 5 98 U 4 I AR Tl
AR EE EF ) (NPW observer model with an eye filter, NPWE) i} 782, (H# AT Pide
B o

(a) (b)
Bl 1 MR (NPS) FIE 55426 s 4 (TTF) M & 7w i
Fig.1 The measurement schematic of NPS and TTF
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SRS B 2 M T I A BERE ), B AR I AR AR BN 1,04 15 F1 2. 0mm, S
BB AR 1.5, MEEEE 500mm, MEF 120mm. & HHE AN

(ﬂ W, v)|2 TTE(u,v)*- E(u, v)zdudv)

d/zNPWE = > ’
[ IWawf - TR, NPS(u,1) - E(u,v)'dudv

X, w F v 4 5ARER x Ay J7 ) RIS AIER,  E R SR 3 GRS [] 22 R A7 38 S0 1 (1 4
WIEBL AT, W) 7 SONAES BB RIVRFRIINAE 5 R 2 4,
1.5 EIFEMN
1.5.1 ZMFHMTERNESRE

P 4 1o PR TS U o} s CT (SRR A% . MPR PR DA B T 4 B 5TVL 10 VR S35 5%,
FIWTH BT, X TAFAE SR, i b il il — S0 .
1.5.2 HERE

Ji i e Pl G B H A F 2 PR, P A4 TR BE U A 2 AF A= i AL A 10 4E LB
FEBIT B LLE VB 200 135 83 1) VR #EAT PRl . O X BB LI onvr s @ HIWr A Jo w4
3 Xf VR K BTE T I3 o

KM 3 3V S LI 2R S VR (st . S fLR R B VP AR e 3 20 o SR fLiE T, HLIE]
BTG IR T WM R URE s 2 93 0 Sty LT LB 5 iy LS M (LA AE AR ) DL 7 ks 1 70y Sy fL 8
A VR FUEVE bR AE: 3 0 N Sl RS T AT, S X O E T B CAEAE AT, ATl
HIEGIC AR AT WM R0RL, 1E G2 W 2 20 oA i R JEAS AT, AT e ml D R 4 2 i H Y
R e P BORL, RS WT: 1 2 N B RS AN, BT R A, BURME SR, B,

1.6 Zitah

i Ff IBM SPSS Statistics 26.0 Fl GraphPad Prism 8.0 4% £F % S5 45 B 34T 4501 24 49 7 o
e H Shapiro-Wilk KrBe PPAL &R K IEAYE, o EADMII (G+s) Ron. WA EITXHEG &
5 LR VR 10— 2SR H Kappa #5565, Kappa {H < 0. 40 $& /- — 2t %, 0.41~0.60 K
— 85—, 0.61~0.80 A—& Ly, >0.80 —# kIR L. A RTINS VR Standard., VR
Sharp F1 VR_Bone Jift & 1173 & & LB R BIVF 2 AT S8 vk 20T« K Cochran’s Q 656 X6 5 44 1= ifi
7E VR _Standard. VR Sharp 1 VR Bone HIEHTiZWisBeATHER:, F-HZE Bonferroni 4% 1EH) Dunn’s
TR L. P<0.05 BoRnZESHG U FE Y.

2 #HR
2.1 EIEMN
2.1.1 ZESEEH

AN TR HE R SR I ARAR CT MG X Le oy 9% ) 25 SR UL 1, Smooth T 8 5 (RS AA 45 1 v 5 Lk

SHET) A 8LP/cm, KT Hoth 3 B s 57k

1 AFEBEEBAE CT BUG I ST o3
Table 1 The high contrast resolution of CT phantom images with different
reconstruction algorithms

Smooth Standard Sharp Bone

RN HLP/cm 8 9 10 10
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AN TR SRR CT B 1% MTF P45 S 2 Bz, Sharp 2H 1) MTF,, {E 5% 51, Bone ZH 1)
MTFso% 13%%: Smooth éﬁ?’j—: MTFIO% ﬁ%nMTFao% {quiéjﬂ%ﬁ&o

MTF MTF;,
Lop " 0.96 0.91 0.7¢ v
—_—f/mm" (. g2 - — f/mm’! 0. 60
0.8} 0.6 0.52
0.65 0.5} 0.45
0.6 0.4F 037
0.4+ 0.3
0.2
0.2} 0.1l
1 1 1 1 0 1 1 1 1
Smooth Standard Sharp Bone Smooth Standard Sharp Bone

2 ANF TR CT BHE I MTF {E

Fig.2 The MTF of CT phantom images with different reconstruction algorithms

2.1.2 EFESZSHEGREITFN

AN [ B g S BB CT BIGK) NPS ik a8l 3 (a) Fi7n. Standard ZH M 755 (19. SHU) {& T
Sharp #1 (29.6HU) Al Bone (68.9HU) 41, J H. Standard 41 F1 Sharp 41 ) NPS,.,. ( 225. 85HU*-mm’,
416. 67 HU*-mm’) & 1% T* Bone £ (1888. 20 HU’-mm*) . Bone ZH [&I5 ity I 75 {1 £ & 25 (] % 1 15 26 IR A
i, HAF A AR (0. 63mm ") AT Standard 4 (0. 41mm ') F1 Sharp 41 (0. 5mm ) [4] F AL 5 .
ANFRVE R CT K& =N b TTF ik & 3 (b) frzn, Standard 41, Sharp 41 f1 Bone 41 K
TTFuy, 23514 0. 42, 0. 53 F1 0. 8.

2000 -

i \ ' Sharp Sharp
~ 1600 / \ — Standard — Standard
.E 12001 / \ — Bone — Bone
=
< 800
) /
A
< 400} /

/// \ ~ - "\\ /'7‘\' ;,," §

0 1 ~ 1 1 0 1 = - 1 1 1 1 1
0 0.5 1.0 1.5 2.0 2.5 0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5
Sf/mm! Sf/mm’!

(a) (b

9.84 B Standard
1. 0 mm 9.88 m Sharp
Bone

1.5 mm

34. 75
34. 37
33.08
0 5 10 15 20 25 30 35 40
Fol PSS @
(c)
Kl 3 RNIEEEEVERREAR CT B4 NPS, TTF F1 d {4

Fig.3 The NPS, TTF and d values of CT phantom images with
different reconstruction algorithms

2.0 mm

ANE) E AR ) AR H AR @ Wil 3 (o) Fiame JAFRIN HEREAA A 1. 0mm B, Sharp 41
1 & {8 =T Standard 4181 Bone 41, AR H AR EA24 1. 5mm A1 2. Omm I, Standard 4111 &' 1H
fiF. Bone 211 d (HAES M H AR HAR 344 Bk o
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2.2 EMIEM
2.2.1 BEgERERERTIIHER

244 TR, Smooth ZHPH 25 [A14> % )14, H VR Smooth 3 T4 53 2 J i 4n ¥, %t
EXFHIT R, BFEAA (2 fE 4) . WABENX VR _Standard. VR_Sharp il VR Bone 2H [
BT R INES M BT fL B R PE G5 R 2 B, H—3MEl (Kappa {34 > 0. 61) .

(a) (b

W o, 498, AW EEERE ST, MAFEA MK VR_Standard (a), VR_Smooth (b), VR_Sharp (c),
VR_Bone (d) X 4T ER CRED .

B4 JETRFRIEEEAVER VR 65 AT I o i ol
Fig.4 Display of nasal region fractures by VR based on
different reconstruction algorithms

%22 AN E TR AL VR 193 WP 7545 F0— Stk 43 #r
Table 2 Subjective evaluation scores and consistency analysis of VR with
different reconstruction algorithms by two radiologists

P A/ =i B/ 1 o/ % —
iH 41

390 24 14y 34y 24y 14) 35 25y 14 Kappa P

VR Standard 4l 95 33 7 83 41 11 65.93  27.41 6.67 0.652  <0.001
[ T VT 43 VR_Sharp 41 121 14 0 119 14 2 88. 89 10. 37 0.74 0.628  <0.001
VR_Bone 41 9% 36 3 94 28 13 70.37  23.70 5.93 0.637  <0.001

VR_Standard 41 61 62 12 60 56 19 44.81 43.70 11.48 0. 751 <0.001
gL RV VR Sharp 41 83 51 1 91 39 5 64. 44 33.33 2.22 0.767  <0.001
VR_Bone 41 95 33 7 99 28 8 71.85 22.59 5. 56 0.645  <0.001

VR Standard. VR Sharp # VR Bone 41 7% B4 i & ¥F 4y th =3 BAK LR A it % 2 57 . VR
Standard A 7EEIEE VS H, 348, 2490 1 ArBIAT e il 65.93% . 27.41% F16.67%; VR
Sharp ZI7E RV, 348, 240 1 0B EEr 5k 88.89%. 10.37% F1 0. 74%; VR _Bone Z17E )i
HIF, 340 290 LA LA B 70. 37% . 23. T0%HI1 5. 93% . VR Sharp 4154k 3 4011
dr L B3 =T VR _Standard 201 VR Bone 41, {H VR Standard ZH#1 VR Bone 202 [MPF LG 42255+ .
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BB LI SR, VR Standard, VR Sharp F1VR Bone —4LEVAHHA S22 5%. VR Standard
A G FLE RS, 3. 240 1Rk 44.81% . 43.70% . 11.48%; VR Sharp
MAETRFRVP T, 340 240 1A EE 5l 64. 44% . 33.33% . 2.22%; VR Bone ZH7E i & 1F
S, 3450 24 Tk 71.85% . 22.59% . 5.56% . VR Sharp 20 Al VR Bone 2H £
FLEBIRVES A 3 43 bE B 2 = T VR_Standard 41, {H VR Sharp 41#1 VR Bone 412 [0]3F 4> 45 11
IS
2.2.2 ETFAREZEEEM VR WEXZLM BTS2 EREE

EE)ifizs T VR_Standard, VR Sharp Al VR Bone Xt & [X 2tk St Wikfen 3, & 5~ 7 fior.

VR_Sharp Z1 /1 VR Bone 41 18U 2 5 T VR Standard 41, JfH VR Bone 4[4 5 B A% . 70k
W51, VR Sharp 4L [UERT KB i . P44 BTN B X 2R ki 37 (02 Wi S REAE 3 20 b AR bR A 34
Bl 7R . VR Sharp A2 Wi sk Ge = T VR Standard 41, {H VR Sharp 2405 VR Bone 41, VR Bone
15 VR_Standard 2 WiaiRe 2 W HTC S22 2= 7

%3 [PEJi#E VR_Standard. VR Sharp. VR Bone H X & X BT (112 Wi S b Lb
Table 3 Comparison of diagnostic efficacy for linear fractures in the nasal
region between two radiologists in VR Standard, VR Sharp, and VR Bone

VR _Standard VR Standard VR _Sharp
vs VR _Sharp vs VR Bone vs VR Bone
ZERRIEP  ZERIEP  ZEREIEP

ESELPSEUN

[ )ifi FAETRFR VR Standard VR_Sharp VR _Bone e,
ZE5t P

HURE  0.84(84/100)  0.92 (92/100)  0.92 (92/100)
= A e 0.83(29/35)  0.86(30/35)  0.69 (24/35) 0.039 0. 043 1. 000 0.199
WERG#E 0.84 (113/135) 0.90 (122/135) 0.85 (116/135)

MUZE  0.85(85/100)  0.95 (95/100)  0.95 (95/100)
=il B R RE 0.80 (28/35)  0.77(27/35)  0.66 (23/35) 0.034 0. 028 0. 447 0. 745
WER#E 0.84 (113/135) 0.90 (122/135) 0.87 (118/135)

(d)

e B, 478, WNEE BT E . VR Standard (a), VR Sharp (b), VR Bone (c¢) X &8 fL At B3 i) 575, VR Bone (c) %
S LT Won il CRED, A2, ek (d) o7 AT EHTEE (A .

¥ 5 %F Standard. Sharp Fl Bone TEESTVEIK) VR XA TH 37 10 B~ 15 4

Fig.5 Display of transverse fractures by VR based on standard, sharp and bone
reconstruction algorithms

3

5 DX R M T RN IS S £ 1 T i JC W 2 i B A e R e Wb i S s 2 . VR 2RISR H
¥y 3D FmEHA, TBE LB REAT E Tk > RS, BT DU s L IR RE kb 52k
PERHTRORIE . H TR MPR B4 2 F AL T im0 S e i 2 MR, T VR AL AT
R PR 2 5

AW TS 1 Bone 832k i 4y HEEE a8 57, AHXET Bone 5.3, Standard 55y AR 4 9 4
5%, Sharp HENAT Bone H Al Standard Sk 1A]. K5 1 5 2l SV AR FRARME 5 L SFIE K51
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(]I 252K T AR T, 0 SR AN ST RO SN 1 SR, T i 2 PR AR R S ) B
(¥ T o 2 i R P IR 2 e, TR P S R T80, BT AR A ) VR SZ BB e g

(d

W L, 57 %, K. VR Standard (a), VR Sharp (b) 2WiH 3, VR Bone (c) ¥ 22 LA Aizeat CRE BN LME4T,
B, B (D BoRTEIT R AE (HED .
6 %57 Bone TEHIEVEM VR TE IS W& X £& MR B 47 5 5 LA FH

Fig.6 VR based on Bone reconstruction algorithm is prone to false positives in
the diagnosis of linear fractures in the nasal region

(d

VE: &, 4%, 4 EAEHSEr. VR _Standard (a), VR _Sharp (b), VR Bone (¢) X} & X £ 4547 (1) 7%, VR Standard (a)
Sy A A A AT evEE ek, ROYE, BRI (D mT s TR CEED .

Kl 7 JET Standard FESIEN VR ARSI XA o A S BRI

Fig.7 VR based on the Standard reconstruction algorithm is prone to false
negatives in the diagnosis of linear fractures in the nasal region

XTSI ER M AT, R AR () 4y R D) R0 /D IR S AT BT S 2 W, BRAE TR K MTF J¢
CNR X} FG RB EATVPAN . D2 BV S 40, Rk, ASWF ST 256 T 45 1 UG R =i &
¥ (NPS, TTF, &) AP IET Standard. Sharp Fl Bone H A vEIAAA CT I, SRAdtl 7y 5k
X ERPEBITIRE Sy, It — D2 W e I 1) 3 VPN SR LR VR 7R 2 W s X R B it = 5, DA
SRl PR SRV B 0] S X 2R kB T RS W Ak e

AL CT BUR IS W 0 # 07, ANBE 500 B St AR P 4 Pk A5 40 =) B R 5
2= 05 3 77, RIN Standard HE & 5H VL) TTF,,, /T Sharp Al Bone #4547, #&7~ Standard 4
VLR ) 43 3 D1 BT VR Standard 75 W 7s S i FLIGCRAK T VR _Sharp #1 VR Bone, [t
Standard HH FVIRAR IR 25 (8] 43 HF 00 ] e 43 5w 40 T i e i) o .

CT EHE IR 75 25 52 B @ VAR, O A S I SR 3 R M A DGR, P s
SRy, TR I SR S PRARAR 2 A Z AR SC T, S AR, BRIk gk AT A
NPS PEAY 1 M (i BE A4 26, I Bone HLEE SV AH b Standard FI Sharp H 57 HA &) (1) g S
W L e 75 5P 341 0% Al 1) T v A0, 427K Bone HE A SLVEARE T MR A AR, BIN T K EMIE S,
VR Bone HUARTE /R & FLI 5 VR Sharp HATSERME, (H b1 175 BOA7AE 5200 T 60 40 B 4 26 1 00
%<, dEiM 32 VR Bone 1 EHE TR VP4 T VR Sharp.

Shy ok 23 1) 43 % R B AG E FE HEAT SR A VA, ABFSUBIHEL T 3 MR H AR EAR R & i .
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AR T 0. 8mm (WE )T, HAMEEHTZ)E 0 2 mm (R W0 841 &% 2 )50 1. 0 mm 74k
HEAL, BRI HEREAS BIBEN 104 1.5 A1 2. 0mm LAWFFTAS [A] 5 38 VAR AN [R) AR
FREAT NI HRRE ) a . AW FURIAEA R AR B AR A4S T, Bone BAHILN @ HEML, X
UV 5 Bone EEESVEAGIN T AEH RIS, SO 75 52 i (1) 5 W ze K225 18] 43 W ) 3 i IR RCRAT K

EAFRT I H AR H AR 0 1. 0mm B, Sharp B EVEM /- HFE )1 By, 4 KT 1. Omm B, Standard
L o HERe ) B, JF BBEAE f R I H AR B AR B K, Standard HEEVE M 2 iR ) S
Sharp B 552 (R 22 koK o X Bl F 55 23 1) 3 0 R e P e ma [ RS O, M BAR EATS
BN, SR EE AR B S R g3 #E ), B AR B 8 TR 4 0 16 Sharp B SRR @ fH AT
Standard FHH ;. Y HEREAARONR, AR IR RD ] Mg 2, 507 BRI I 7 K HE R
W SR AT H bR o @ ABLAE R VAl 2% 18] 2 3 0 AU 7S R 255 4a s, B H AR ARG K, X
B) 23 % 0 ) 8 SROBRR BRI, 52 T 7 5 e 1 LU FEB M oK. DRI, 0 TS5 A A il & B 9, Sharp
S R ke

H R —Fh B FE R B R m T e X R B s W Rk RE, AW — Dl i s W R i 32 WE
Mok EbEs VR ZE 2 W S X g i 2= 5. T VR WM AR S VIR L, S T2 b S X g 4,
PEAE T BB A MPR 5 26 W G XM R IR 20 A« B N IR AL SRR IR AT 2555 I o BT 9 AU}
FETA R E LI VR 3R T E PP, DA 5 380 2 B S P A A 9T B

AHFT I VR Standard HAR IR G4 2, FEBURERIC, Xn[HgS VR Standard %0 4
g, RER IR 4015 0% . VR Bone A4 R FERAK, 2 BB FHPE W45 ] 85 VR _Bone i T
B B Rk oK, S MUV S DN A M E B T k. VR Sharp ZH 7030 2 52 a1 11 77 18] 73 % ) 1) ] i
BARME K, RS LI R e, HLSE ) B 2Rk i T (R e % =

2i BRTIR, VR Sharp #H%¢ T VR_Standard F1 VR _Bone X} & X 2k P& T2 Wisk e m. Har, In
PR i SR B 2R 2 VL ) MPR EMZ BG4 VR_Standard 2 Wi & X5 3T, (HE & X Lt a3, VR
Sharp # VR Standard B, VR Sharp nJ LLBE 1L SE 1) Wos S X A fk 45 0, S ot R 4% VR 7212
T S X e iy T b () Bl B A1

AWFA R Z AL O KWFFUNE S T HRF A2 W B X b B Pri =5, Rt PuIRE R
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Differences in Volume Rendering Imaging Based on
Different Algorithms in Assisting Detection
of Linear Fracture of Nasal Bone Area

LU Xinliang, TAO Jianhua, MA Wentao, KANG Tianliang,
LIU Dandan, ZHANG Yongxian, NIU Yantao, LIU Yunfu™

Department of Radiology, Beijing Tongren Hospital, Capital Medical University, Beijing 100730, China

Abstract: Objective: To explore the optimal reconstruction algorithm for volume rendering imaging (VR), improving the
diagnostic efficacy of linear fractures of nasal bone area. Methods: Adult CT images of the nasal bone from August 2022 to
August 2023 were retrospectively included, and 100 patients with linear fracture and 35 patients without fracture in the nasal
region were randomly selected and underwent post-processing of VR with Smooth, Standard, Sharp, and Bone algorithms,
respectively. Two radiologists scored the VR with and without fracture, the display of the nasal foramen, and the image quality
in a double-blind method. The CT phantom was used for measuring the noise power spectrum (NPS), task transfer function
(TTF) and detectability index (d’) of the CT images of different reconstruction algorithms using the same scanning protocol.
Results: The diagnostic efficacy for linear nasal fractures varied between VR _Standard, VR_Sharp, and VR_Bone, with higher
scores for the display of the nasal foramen in VR_Sharp than in VR_Standard and higher image quality scores in VR_Sharp
than in VR Standard and VR Bone. As the sharpness of the reconstruction algorithm increased, the amount of noise
and spatial resolution gradually increased. The NPS,, and TTF,, for the Standard, Sharp, and Bone groups were
(225.85 HU*mm’, 0.42), (416.67 HU’-mm’, 0.53), and (1888.20 HU*-mm’, 0.8), respectively. The Sharp group had the
highest d’ value when the diameter of the target to be measured was 1 mm. Conclusion: VR_Sharp has the best diagnostic
efficacy for linear fractures in the nasal region, which better utilizes the value of VR in aiding diagnosis.

Keywords: tomography; nasal bone; linear fracture; volume rendering (VR)
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