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Fig.1 Comparison of MIP images of the same patient using three reconstruction
algorithms in synchronous reconstruction mode
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Fig.2 1In the MIP image of the same patient amplified by the three reconstruction
algorithms in the synchronous reconstruction mode
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Fig.3 Compared with FBP and iDose4, IMR algorithm image can clearly and intuitively
show the range of calcification and its relationship with background

F 1 3 MOARRTE B EE BRI RO VPN Sl ) e 45 1
Table 1 Objective evaluation data measurement results of three
different reconstruction algorithms

A5 SD SNR CNR
FBP 1 8.31+2.13 17.30+4. 82 4.14+2.13
MR 41, 4.37+0.95 30.63+7.19 13.15+4. 41
iDose" 41 7.19+1.72 21.65+6.18 5.41+2.83

VE: RPNBAE IR S £ R iDose’ JRIRA ARSI
%2 3 AEGAEPIALIE GE T 2 B4l 2R

Table 2 Statistical comparison results between each two groups

SD SNR CNR

Al geit
t P t P t P
FBP 41 VS IMR 4 25. 45 0. 00 -21.26 0. 00 -24.92 0. 00
FBP 41 VS iDose' 4l 6. 42 0. 00 -9.35 0.00 -8.10 0.00
IMR 41 R VS iDose’ £ -22.59 0. 00 17.15 0.00 22.32 0. 00

7E:  iDose’ fRIBAIEMIE.
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RAEANHIFE B A4 B O I 3y 4 5 75 1%L FBP AT iDose” A7 WL (18 4).

iDose*

(e)

4 B VR BRAI MIP BE F, IMR EEEEVEEIHITNL. B NEY OIS thiv s
Ti%8 FBP Al iDose’ F WA & (AL #4
Fig.4 In VR images and MIP images of the same patient, IMR reconstruction algorithm
show obvious advantages over FBP and iDose4 1in suppressing fluctuation
artifacts of liver, stomach contents and heart

3 g

ITeAESk, B S ROk B % 6 N LISk, JLHR R SRS e o H L. BEAE AR
B B R FF A AN TR, T 2RI RE, WANEAE. BIES AL, & KkA
HEF RN L 2 R T A T A, DR AR CEERE . BRE . Biaik
B LLLOT A 25 s AR T A . I B AR AR A ek R, A T AR B A
Bl BN R AL, R R ARG, ARG AR UK R A, B R R R R
MR AR, HHTARERESZ.

T FUAT B AR 1 SR I s TR AE AR AT UMERG VP4 B AR B 2 S T, AT



362 CT #ig 5 N W 314

B TR TR, B EAS I T H 2 HER e CT F13 ™. ZHRIRE CT HAT gk &
P, B R KA o Fee s AR AL, BC G CT J Ab PR B D) R v 78 24N A FEVRER VR I R
T S s S e, R AR,

AT 4 At 30 5 K () PR 52 R CT WLELAT X SRR B (R0 A, AR IR XS R B 5 A7
B = R IR RS 01 B e ) — B FRATTIE SR H AR CT LA s i fg B e ) B AT
AN R EES, UAESE L CT £l A 2 R A FBP S, ok UL TR
FIRREHEOR, Wi Philips 1) iDose' HEHE, JE7E FBP Juhilh b5 FRAT HUA AR K R b
FER ) g, H b R RN K, 55 FBP M LL, iDose’ nBRAR EIf5 M 5, $w CNR K&
SNR, AHATIAS il 555t /s FBP AN RESH 28 o gl 401y, Sz g (g, 37t MG
I AR

BT ANLEAR R B, BB IR TMR B 55— R A F i A B E A E BOAR,
SEMRIE AR AT 5 LGS R A AR TR D JEl, 1505 R A R B0 A R R SR e B Y, i ATk
AR ARGV (1) Y5 B foe R B AR AR DL A S AR I B G T i, AR CT H3t3e it 173
MF-BL, 5 iDose' AHLL, REBEIRAT S 4 (1 UG T R — 20 B AR AR S 57 i #E42 b IMR
ARV ] AR TR AR SR R A A A R IR TR SR I R, T BRI R e S, B
PETHEMG IS0 B BE oy ) s UG I B R, UL e 0 2 o gt U v o R AR I AR
B BRI GRS WO HERfPE

LA, KT IMR S d /e Sk B0 AR R GE . AN AT CT BB Ny AR
W2 IE . IMR 7E5e ik CTA FIEE K ES A AR 3 20 B b S 2B, IMR 7 VEA 32 4 1) 7 Ak 1
B, AR T PG R B A B H Il S i e SO 5, T AR VPl 45 Ak HLi 2 o i
BT, IMR Sk K G e e, G i, iDose' IRZ, FBP fiZE. {EVFMILIR &R
S5 S SCHRIIE I 4 SRR W] 25000 R, TMR 4303k o g 1 PRI o Bt vt 5 40 1R K /N B
e, LM AR, S WaTAT R s BRSO BN N R 76. 4% B, IMR 92
A B B oR Bz Wy AT vl 5 8 R A . AR AN IMR S92 E
FIRPE A 20mAs I, #5404 o) 55 5 A & FBP SR AIAN 4,

AWFFCEFE S, A T 1CT HLICE EBW Jig Kb 2 T Al (1) [ 20 H g e xC 0y R, wf DASIZER
IMR. iDose’ FIFBP =R &L EHAAEAH RIS N IR S, a2, 2R &
B AR, S R DN LA K R B O AT S O A VR AL A BT N TMR T £
SL1 FBP A1 iDose’ 7EVEA Ih 4 LA AL BT S K u l, DARAESNBIRT I . B A w9 K&
O B0 5 7 A BB A . H AT AR CT S S2snt F A i PG i s
[RIAH CAIF TR AR

gE EPTIR, AR 2 BAR R ECR IO TR, N 2 HEBRTE CT A — 4 F AR
TEAR G B AR RS 7 2 H AT B nTSE (SR S VA 7. AR TG H IR PR S 4% 5 FBP 55032
A1 iDOse' HyEE AR, IMR HIEH A D& AR B G, s i@ Eg R, JUHHE
T MIP PR A0 VR BAR S0 . ONR K SNR,  HE 535 48 M VAl B A4 B B & 65 AE A2 454k
TR SRR, AT EOR U I RS A S BREAT . KR AR, AR
BERME TR G AER, AU EBENFRITE, WERSFAREIFE ARG
B, TR IR R 3



3 IRIFNTAE: IMR. iDose' FIFBP — A Bt Sy 7E R S B AR CT F1H8 S AT A 363

S 3Rk

[1] NUARA M J, LOCH R B, SAXON S A. Reconstructive rhinoplasty using multiplanar carved
costal cartilagel[J]. JAMA Facial Plastic Surgery, 2016, 18(3): 207-211.

[2] ZELKEN J, CHANG C S, HSIAO Y C. The PI graft for correction of severe saddle nose
deformity[J]. Facial Plastic Surgery, 2016, 32(4): 452-459.

[3] JANG Y J, YU M S. Rhinoplasty for the Asian nose[J]. Facial Plastic Surgery, 2010,
26(2): 93-101.

(4] BWL, A%, ARENL, 5. RS2 HREE CT HRTEM Ko b S AR T IS R B AL (], T 22
e 5N HIFY, 2021, 30(3): 347-353. DOI:10.15953/j. 1004-4140. 2021. 30. 03. 08.

YIN S, YANG Y, XU T J, et al. Clinical application of multi-slice spiral CT scan in
chest for costal cartilage augmentation rhinoplasty[J]. CT Theory and Applications,
2021, 30(3): 347-353. DOI:10.15953/j. 1004-4140. 2021. 30. 03. 08. (in Chinese).

[5] LEACH L, SHAMIL E, MALATA C M. Indications and long—term outcomes of open augmentation
rhinoplasty with autogenous L-shaped costal cartilage strut grafts: A single plastic
Surgeon’s experience[]J]. The Polish Otolaryngology, 2018, 72(3): 26-32.

(6] Zsfger, kK, Wil 4% FBP. iDosed M1 IMR3 @iyl IRFIRBIEE CT FGURE RIS ]].
S U 2SR, 2016, 32(5) @ 777-780.

LI T T, ZHANG Y G, GAO J B, et al. Impact of reconstruction techniques on low dose
chest CT image quality: Comparison of FBP, iDose4 and IMR[J]. Journal of Practical
Radiology, 2016, 32(5): 777-780. (in Chinese).

(7] D4k, %4, T3, % BARBORIERE BB S IR ). haesggskird, 2016,
32(1): 25-28.

MA J G, CAI L, WANG K M, et al. Costal cartilage for rhinoplasty[J]. Chinese Journal of
Plastic Surgery, 2016, 32(1): 25-28. (in Chinese).

8] #u, HFU, LA, 5 “IUML” BCA B e A AR Rk AR AR L H0H CT M4
BRI (). R, 2018, 98(1): 30-35.

CAI W, HU C H, WANG X M, et al. Applied research of “quadri-low” combined with
automatic tube current modulation and iterative model reconstruction technology in head
and neck CT angiography[J]. National Medical Journal of China, 2018, 98 (1) : 30-35. (in Chinese).

(9] 7k, & BENSGIFEREREARIEREL CT FF A F N HBEREL]. CT M5 N T,
2013, 22(2): 207-214.

FANG L, LI L. Application progress of adaptive statistical iterative reconstruction in
reducing radiation dose[J]. CT Theory and Applications, 2013, 22(2): 207-214. (in Chinese).

[10] KIMI S. Augmentation rhinoplasty using silicone implants[J]. Facial Plastic Surgery
Clinics of North America, 2018, 26(3): 285-293.

[11] HALPERN E J, GINGOLD E L, WHITE H, et al. Evaluation of coronary artery image quality
with knowledge—based iterative model recon-struction[J]. Academic Radiology, 2014,
21(6) : 805-811.

[12] HUANG M P, LIANG C H, ZHAO Z J, et al. Evaluation of image quality and radiation dose
at prospective ECG-triggered axial 256-slice multi-detector CT 1in 1infants with
congenital heart diseasel]J]. Pediatric Radiology, 2011, 41(7): 858-866.

(13] #5538, LM, W, 5. DEEEAESHE AR LM CT G b NS aT s [J]. ey 2
ik, 2015, (6): 473-477.

JIANG J, HUANG M P, LEI Y, et al. Application of iterative model reconstruction
iterative reconstruction in cardiac CT imaging-an animal experimental study[J]. Chinese
Journal of Radiology, 2015, (6): 473-477. (in Chinese).

[14] SCHINDERA S T, LARS D, MULLER H C, et al. Iterative reconstruction algorithm for
abdominal multidetector CT at different tube voltages: Assessment of diagnostic
accuracy, image quality, and radiation dose in a phantom study[J]. Radiology, 2011,
260 (2) : 454-462.


https://doi.org/10.1001/jamafacial.2015.2251
https://doi.org/10.1055/s-0036-1584555
https://doi.org/10.1055/s-0030-1253507
https://doi.org/10.15953/j.1004-4140.2021.30.03.08
https://doi.org/10.15953/j.1004-4140.2021.30.03.08
https://doi.org/10.15953/j.1004-4140.2021.30.03.08
https://doi.org/10.15953/j.1004-4140.2021.30.03.08
https://doi.org/10.15953/j.1004-4140.2021.30.03.08
https://doi.org/10.15953/j.1004-4140.2021.30.03.08
https://doi.org/10.15953/j.1004-4140.2021.30.03.08
https://doi.org/10.3969/j.issn.1002-1671.2016.05.030
https://doi.org/10.3969/j.issn.1002-1671.2016.05.030
https://doi.org/10.3969/j.issn.1002-1671.2016.05.030
https://doi.org/10.3760/cma.j.issn.1009-4598.2016.01.007
https://doi.org/10.3760/cma.j.issn.1009-4598.2016.01.007
https://doi.org/10.3760/cma.j.issn.1009-4598.2016.01.007
https://doi.org/10.3760/cma.j.issn.0376-2491.2018.01.007
https://doi.org/10.3760/cma.j.issn.0376-2491.2018.01.007
https://doi.org/10.1016/j.fsc.2018.03.003
https://doi.org/10.1016/j.fsc.2018.03.003
https://doi.org/10.1016/j.acra.2014.02.017
https://doi.org/10.1007/s00247-011-2079-2
https://doi.org/10.3760/cma.j.issn.1005-1201.2015.06.017
https://doi.org/10.3760/cma.j.issn.1005-1201.2015.06.017
https://doi.org/10.3760/cma.j.issn.1005-1201.2015.06.017
https://doi.org/10.3760/cma.j.issn.1005-1201.2015.06.017
https://doi.org/10.1148/radiol.11102217
https://doi.org/10.1001/jamafacial.2015.2251
https://doi.org/10.1055/s-0036-1584555
https://doi.org/10.1055/s-0030-1253507
https://doi.org/10.15953/j.1004-4140.2021.30.03.08
https://doi.org/10.15953/j.1004-4140.2021.30.03.08
https://doi.org/10.15953/j.1004-4140.2021.30.03.08
https://doi.org/10.15953/j.1004-4140.2021.30.03.08
https://doi.org/10.15953/j.1004-4140.2021.30.03.08
https://doi.org/10.15953/j.1004-4140.2021.30.03.08
https://doi.org/10.15953/j.1004-4140.2021.30.03.08
https://doi.org/10.3969/j.issn.1002-1671.2016.05.030
https://doi.org/10.3969/j.issn.1002-1671.2016.05.030
https://doi.org/10.3969/j.issn.1002-1671.2016.05.030
https://doi.org/10.3760/cma.j.issn.1009-4598.2016.01.007
https://doi.org/10.3760/cma.j.issn.1009-4598.2016.01.007
https://doi.org/10.3760/cma.j.issn.1009-4598.2016.01.007
https://doi.org/10.3760/cma.j.issn.0376-2491.2018.01.007
https://doi.org/10.3760/cma.j.issn.0376-2491.2018.01.007
https://doi.org/10.1016/j.fsc.2018.03.003
https://doi.org/10.1016/j.fsc.2018.03.003
https://doi.org/10.1016/j.acra.2014.02.017
https://doi.org/10.1007/s00247-011-2079-2
https://doi.org/10.3760/cma.j.issn.1005-1201.2015.06.017
https://doi.org/10.3760/cma.j.issn.1005-1201.2015.06.017
https://doi.org/10.3760/cma.j.issn.1005-1201.2015.06.017
https://doi.org/10.3760/cma.j.issn.1005-1201.2015.06.017
https://doi.org/10.1148/radiol.11102217

364 CT #ig 5 N W RN

Application of IMR, iDose’' and FBP Reconstruction
Algorithms in CT Scanning of Rhinoplasty

XU Tongjiang', WANG Xu', LI Yan®, DENG Gang",
LIU Jianxin', YIN Xiaoming’, LIANG Weizhong’, WU Ge™

a). Imaging Department; b). Plastic Surgery Deparement,
Emergency General Hospital, Beijing 100028, China

Abstract: Objective: To investigate the effects of IMR, iDose’ and FBP reconstruction algorithms on the image
quality of multi-row spiral CT in the chest before costal cartilage rhinoplasty. Methods: A total of 60 patients who
met the inclusion criteria and planned to receive autogenous costal cartilage rhinoplasty were collected. All patients
underwent chest CT examination before operation and completed relevant 3D reconstruction based on images
generated by IMR, iDose' and FBP reconstruction algorithms, and the image quality of the three reconstruction
algorithms was analyzed. The subjective evaluation score and objective evaluation indexes of image quality in each
group were recorded and compared including costal cartilage CT value, noise, signal-to-noise ratio and contrast
noise ratio. Results: The CT reconstruction images obtained by the three algorithms could all accurately assess the
degree of costal cartilage calcification. Subjective evaluation of image quality showed that the IMR group obtained
higher score and held obvious advantages, mainly reflected in the IMR reconstruction algorithm compared with
iDose' and FBP two algorithms in the costal cartilage calcification spot edge display and inhibition of liver,
gastrointestinal content and weakened heart beating artifacts. Objective evaluation of costal cartilage CT value,
SNR, contrast noise ratio and statistical analysis, the final statistical results showed that IMR, iDose’ and FBP
reconstruction algorithm group showed significant statistical differences, IMR group showed obviously the best
image quality. Conclusion: All three reconstruction algorithms of IMR, idose’ and FBP can accurately evaluate the
presence and degree of calcification of autologous costal cartilage. Under the same scanning conditions, compared
with the reconstruction algorithms of FBP and iDose’, IMR reconstruction algorithms can reducecan significantly
reduce image noise, improve CNR and SNR, and improve the subjective image quality of costal cartilage. It is
more acceptable to clinical surgeons and can be used as the preferred algorithm reconstruction technique for costal
cartilage CT examination, which is most worthy of promotion.

Keywords: iterative reconstruction algorithm; costal cartilage; chest CT; three-dimensional reconstruction
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