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age reconstruction, DLIR) i~ T 5% it B &2,
AR g PR i AR S 7R A e A5 31 1)z

188. 37) pg/ml were higher than those in the control group(237. 54 +137.20) pg/ml, and the differences between
the groups were statistically significant (P =0.005). Meanwhile, there was no statistically significant difference
between the antibody-positive and antibody-negative groups. Multi-factor Logistic regression analysis showed that
UGRP1 was the risk factor for the occurrence of primary hypothyroidism( OR =1. 004 ,95% CI.1. 001 - 1. 007 ,P =
0.007). The difference between the control group and UGRP1 group in T4 concentration secreted by human thyroid
normal cells was not statistically significant. Conclusion Serum UGRP1 levels increase in patients with primary
hypothyroidism, and the high expression of UGRP1 may have no direct relation to the function of thyroid cells secre-
ting T4.
Key words uteroglobulin-related protein 1; primary hypothyroidism ; hashimoto thyroiditis; thyroid peroxidase an-
tibody ; anti-thyroglobulin antibody; plasmid transfection
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FFEN T RS B s AR R RS S
FEAF-49 (virtual un-enhanced, VUE) B%4 DLIR &
%5 BN kG 5T B LA K B 55 7] o B ), R IR
FIEERETE CT RELLP-F Bl R LA

1 #MR5ETZ*

L1 fROIERL Aiis P s 2023 4 8 —2024
3 AR L BEBER R 5 — W R B B 547 3 3l ik
CTA Ko Arny 94 B8 Fe i 1 1 B E BN
G ARG S 20 F1 100 kVp 3 Ridasi gl 5] &
RETE YR . 55 31 9], 2 16 ], % 33 ~ 86 (60.7
£15.0) %, EIIRFEFE5 ( body mass index, BMI) (
24.6 £4.3) kg/m’ ;100 kVp # HLIE R L. 5 35 f],
212 ), AE#3 30 ~90(60. 1 +15.0) % ,BMI(24.3 +
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Q@ LB UR AT Bk CTA #5512t
A8 G A ] B AR =18 %, HEBRbR#E: O
BT S UR A @ P E R IR 2 RO
2 I SCHRAE S IS W R IN  4) 9 191

1.2 BEFFH (i 256 HEZjE CT ( revolution
apex CT, GE healthcare) , {370 ks A 0 28
FENCHR , BRI MO, AT 28 5 SR T, 4944 07 ]
F SR A re A 0, A8 P RSUSAT 8 T A e, DA 4 ml/s i
SR AN I T Hh Ik 1 3 %o b S e (AR
350 mg/mb) , & 1. Sml/kg, LUAH [R] #3640
ml Az R 7K, SR Fl SmartPrep X b7 BR R £ B fiE
filh ¢ 44

P 2H B8 S 0 AT H LSF- 49 (true un-enhanced,
TUE) , =4 2% & W [k 120 kVp, K A 100 ~ 450
mA AR LI, MR AR 48, 0 IRER 1. 375 « 1, Jigkk
HE 91. 67 mm/s, ffi ] ASIR-V 40% Bk,

B Ji5 G 77 Sk B 135 1 ek 40 i P 5 A RE O UIR
(gemstone spectral imaging, GSI) 3, 80/140
kVp %5 HL BRI )45, R I 145 mA GSI Assist £ H
i, MR 14, 0 BB PE 1. 531 ¢ 1, ekk i E 245. 00
mm/s, {ifi i} DLIR-H 535 5 #2155 60 keV LI AE
H ®14 (virtual monoenergetic images, VMIs) ;& VUE
e

100 kVp 5 KL1G 5 2H 18 5 084 98 49 F A =0,
EHLE 100 kVp, 2R f 200 ~500 mA & GEAY HL I ,
PEHL10. 0, 125 0. 984 « 1, Jig 3 i 65. 63 mm/s,
fdi H ASIR-V 50% 553 5

DI Bl 2R 2 LR R R
5.0 mm ff B AR B4 2 GE AW 4.7 J5 AL T AR

wl HEATIN 553 T o

1.3 BGREFWITEN  HI7ET E3h bk FEED)
ok s = Bk R RS K B DR IS KT I RE R
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SREREAL BETR 5 SCBR N S 7 DX s, AR AN [+
PR A 1 ROT R/, Horp TH 32 8l ik 32 30
Jhk N 3 B ik S g S S kR 7 ROT BAR A8 I HAR
i) 50% , B R WL K 2 BE g 195 & 42 ROT T #0100
mm’, I ROT Y F-) CT &% SD i, ¥ SD {H{F
WS E, BEAEB AL ROT 43 510 & 3 YR BG4 1H,
PRI E Sk Sk R T3k AR E Sk SR
LA S H (signal to noise ratio, SNR) Ll & Ft 3= 3
ok W 3= Bl ok I Bl Tk R L Bl K R L IR RS L
( contrast to noise ratio, CNR) , ¥ i B 1§ 5 SD {HAE
N MR SNR = JEGHRIX s CT i/ 41 ] XI5 SD
{H,CNR = [ JEXB X3 CT {H - KWL CT{H | /
JEEENR T SD fH.
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W 7S 5 ] 32, IR BT i — R, BEAS T LA TG K2
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T LEFT IR RIS W55 s AR EEA AR th B IER Dhi2
M/ R BT AL TS , T A TG R 2 . H 2 i
10 £ DL E Ry R FAE BT EUE0, AP
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1.5 Zit= 403 i ] SPSS 23. 0 X 45 2 ¥k s ik
AT AEASTERS 56, $0ds 2 25 73 A1, Rt >R ] Mann-
Whitney U £ 4653 5] Fb K57 i 60 keV VMIs 5 100
kVp #HLE5E \VUE 5 TUE 2 [6] 14 % LA 22 00
WA, >R Kappa K50 9Ff 2 44 B0l 0023 1) —
Pk, Kappa fH K T 0.75 2 — B PEE 87, 0. 40 ~
0.75 A—EE—, /N 0. 40 —E M, P <
0.05 N ZEFAGIE L.

2 #HR

2.1 BHEFE CRAECT HEFEE(volume CT
dose index, CTDIvol ) } 77| & K & e X ( dose length
product, DLP) 3 i3 24 23534 R4 S 79 & ( effec-
tive dose, ED) ,ED = DLP x K, i T F 3/ ik CTA [F]
N30 5 8 K P A1 i 9, e (B4 v A R
T K =0. 015 mSv/(mGy + ¢cm)

e 1 R ARGR) e RS HE SR A ED (EAK T
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100 kVp IR TR W, R Mann-Whitney U 6 I
FER A 4 ED A, A1 5 BE 1 19 5 49 F AH X T 100
kVp & B 3G 9% 49 4 ED (B 98 > 2y 40.0% , Z =
=777, ZRA G E (P <0.001)

2.2 FBMEM 405K 2 P, DLIR-H H iy
IRt 60 keV VMIs JHESIK K3 3= g bk I 3= 3l ik
Tz 23 ik SNR {E & CNR {H K F ASIR-V 50% &

IR 100 kVp # IR, Z R A S AR
(P <0.05),

iz 3 PR, DLIR-H S35 F iy VUE JiE 3230
ik & Sl Bk JECHL SNR fEL K T ik CNR {5 K
T ASIR-V 40% FIE @R TUE, 2R A 5T &
(P <0.05); VUE [ 5k SNR {5 &% CNR { K
T TUE, 257 0481 o

x1 MAREREHANELRE(vzs)

Tab. 1 Comparison of the radiation dose between the two groups(x +s)

Radiation dose Group 1 Group 2 Z value P value
TUE
CTDIvol (mGy) 11.8+1.4 11.6 1.4 -0.760 0.447
DLP (mGy - cm) 868.0 +123.9 853.1+119.0 -0.726 0.468
ED (mSv) 13.0+1.9 12.8+1.8 -0.726 0.468
Enhancement
CTDIvol (mGy) 3.2+0.7 5.8+0.7 -8.422 <0.001
DLP (mGy - cm) 257.0 £60. 1 428.0 £70.7 -7.717 <0.001
ED (mSv) 3.9+0.9 6.4x1.1 -7.717 <0. 001
Total dose
CTDIvol (mGy) 14.9+1.9 17.4 +1.7 -5.252 <0.001
DLP (mGy * cm) 1125.0+175.1 1281.2+171.5 -4.027 <0.001
ED (mSv) 16.9+2.6 19.2+2.6 -4.027 <0.001

Group 1; The low-dose energy spectrum group; Group 2: The standard 100 kVp enhancement group.

F2 {EFIE 60 keV VMIs £ 100 KVp % SH38 ER B ITA L8 (x £ )

Tab. 2 Comparison of objective image evaluation between low-dose 60 keV VMIs and 100 kVp standard enhancement( x + s5)

Parameter 60 keV VMIs Standard enhancement Z value P value
CT value
Ascending aorta 503.4 +144.5 384.0+103.3 -4.019 <0.001
Descending aorta 535.1+150.3 388.1+93.7 -4.764 <0.001
Abdominal aorta 542.8 +142.9 381.5 £100.7 -5.426 <0.001
Common iliac artery 530.4 +£136.6 384.2 £105.6 -5.002 <0.001
Psoas major muscle 58.1+5.9 54.1+5.4 -3.361 0.001
SD value
Ascending aorta 9.5+1.6 11.1£1.9 -4.133 <0.001
Descending aorta 9.6+1.7 11.5+£2.0 -4.617 <0.001
Abdominal aorta 11.8 1.5 13.2+1.9 -3.558 <0.001
Common iliac artery 10.5+1.3 10.5 1.7 -0.189 0.850
Psoas major muscle 9.4+1.2 10.0£1.2 -2.072 0.038
Subcutaneous fat 7.2+1.3 8.9x1.1 -6.413 <0.001
SNR value
Ascending aorta 53.3+14.3 34.8+9.1 -5.932 <0.001
Descending aorta 56.8 £17.3 34.1+8.4 -6.628 <0.001
Abdominal aorta 46.2 +12.3 29.3 +8.9 -6.552 <0.001
Common iliac artery 51.1+14.0 37.0£9.9 -4.949 <0.001
Psoas major muscle 6.3+1.1 5.5+0.8 -3.550 <0.001
CNR value
Ascending aorta 63.1+21.4 38.0+15.0 -5.411 <0.001
Descending aorta 67.4+21.9 38.3+13.8 -6.152 <0.001
Abdominal aorta 68.4 £20.6 37.7+14.6 -6.552 <0.001
Common iliac artery 66.6 £19.6 38.0+15.1 -6.318 <0.001
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%3 VUE # TUE ZWIEM LB (v £5)

Tab. 3 Comparison of the objective evaluation between the VUE and TUE images(x +s)

Parameter VUE TUE Z value P value
CT value
Ascending aorta 36.1+9.0 42.6 6.0 -3.651 <0.001
Descending aorta 35.1+8.6 42.3 £5.5 -3.788 <0.001
Abdominal aorta 34.0 £8.1 41.9 +4.3 -5.000 <0.001
Common iliac artery 35.7+£9.9 41.0+4.0 -2.995 0.003
Psoas major muscle 44.9 +3.8 52.2£3.8 -5.968 <0.001
SD value
Ascending aorta 5.5+1.1 6.2+1.0 -3.808 <0.001
Descending aorta 5.3+0.8 7.0+1.1 -5.868 <0.001
Abdominal aorta 5.8+0.9 9.0x1.6 -5.958 <0.001
Common iliac artery 5.5+0.9 7.4x1.4 -5.418 <0.001
Psoas major muscle 5.6+0.8 8.9+1.4 -5.947 <0.001
Subcutaneous fat 6.4+1.2 7.7+1.2 -5.027 <0.001
SNR value
Ascending aorta 6.9+2.4 7.1x1.4 -0.899 0.368
Descending aorta 6.9+2.1 6.2+1.4 -1.958 0.050
Abdominal aorta 5.9+1.5 4. .9 -4.519 <0.001
Common iliac artery 6.6x2.1 5. .1 -2.603 0.009
Psoas major muscle 8.1x1.6 6.1x1.2 -5.598 <0.001
CNR value
Ascending aorta 2. .1 1. .8 -3.460 0.001
Descending aorta 1. .1 1. N —-1.459 0.145
Abdominal aorta 1.8+1.2 1. .6 -1.947 0.052
Common iliac artery 1.7+1.3 1.5+0.6 -0.563 0.575

2.3 EBIEM 2 A BEIEWITA B,
Kappa {H>4 0. 806 ~0. 885, #%% 4 Ji7~: DLIR-H &
PE AR 60 keV VMIs WL IF43 4535 ASIR-
V 50% F B Y 100 kVp  HLE SR I, 22 00
giit r i L, DLIR-H HkdE Ry VUE S
i ASIR-V 40% B E @1 TUE, 22 7 B4 1124 =
o WE TR, B TA B 2 1] 50 2 5,
R R EhkS KM E KA R G K
LA 18] 1B HiA 5 g B ILAE X6 LU B [ M s 422 30
PR EWF 4 . 811G 1D 25 1 491 51 % %
PR IEF 2 1 ] 48 2 5t &, 2 Bl
Gy 5 R 3 Bl BKRE (] I M Stanford-A 7”7 Je* 3=
zh ik B [a] 1fil. it Stanford - B %4 ” | FL VUE } TUE [ %

x4 EVTMEER (v xs)
Tab. 4 Comparison of the subjective

evaluation between the groups(x +s)

Subjective
Group Z value P value
quality score
60 keV VMIs 4.8+0.4 -0.485 0.628
Standard enhancement 4.7+0.4
VUE 4.3+0.6 -1.290 0.197
TUE 4.4+0.7

1 BEfRREREEEMAS s B9t
Fig. 1 Comparison of the image quality and the ability for
diagnosing intramural hematoma between the groups
A The low-dose 60 keV VMIs reconstructed by DLIR-H; B: The
100 kVp conventional enhanced image reconstructed by ASIR-V 50% ;
C,E: The VUE images reconstructed by DLIR-H; D,F: The TUE images
reconstructed by ASIR-V 40% ; Red arrows: Crescent lesions on the pe-

ripheral wall of the ascending and descending aorta, respectively.
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AT UL S KA RE AN E B A TR AL
3 g

AW W, K9 ASIR-V 55 3k H e 5
SN EG A  B s A, Bl in 2 ASIR-V 80% 4
MEHG B AW R RN BARE R LT i B A
AR R A, 2 AE S 0y 1 X DL AT 2 W
SCiik 428 DLIR-H 3% DLIR-L % DLIR-M &
A R MR B A s i B i, R IR R T
DLIR-H il K% F i ASIR-V 40% % 50% &3 3t
TG ER, ZF5EH DLIR-H AR i 60 keV
VMIs %00 2 s AR T ASIR-V 50% J% 4 100 kVp
ORGSR IR, B S W PE 4 2230 5 [R) IR ) 4 60
keV VMIs $i4G B A FR 5 7 2, B A AR = g
TR SRR AR L R Y T R0

MR SCHR ™ 38,60 keV BARE R G IIAT B2
PRI 7S L, S B T ARG A IO 34 e 5 48 1 1 B 1
HAREFA, L AP FR T 60 keV HLRE T B4R
SR R T . RETE I SR A T
PRI SR R A BRI ED A 19 AT REE , X — ASU7EH:
A RS R REAS 2 T IRAE ", I PR3 Bl v e
P PR St e s 1 i A A R e 1 4 L ok
R E A2 Z RS, KB 26 DLIR B3k
FRURIG A, AT 3 BHR BT T ASIR-V
50% $30 T A 1Y) R T B AR A TR B 4 I 9 SR UL
AR RERE S48, W65 DLIR 345 Ay A5 0
T B ASIR-V 50% Fi3k T i1 sm p 4% ik
B} DLIR 557538 F 2 i 40 B9 R I
PRIV FH I 5% o

AT CT 3 1ok yoy fEK Hb 09T st 4 490 ) i S BR A 1%
IR A%, A H Ry B H R T L3RS VUE B4,
Wang et al' "/ BF55 %W fI§ keV ) VUE BRI T
TUE, o] IfE— @& #2JE F& R TUE, Z 58 VUE
UG AE B B AL BEER K 4 i S AR AR AR o B
5 O, {EL7E B 8] 0t Jieb i 9] R A SE A S s s A8 S L
IR TAE R 250 0L VUE HATEAR TUE (1) 6g
71, AT LATE REAC SR 55 700 2 109 [ B 3K 3] 2 B AR 32
R, FIRHREE N B AR AT TUE B #b 7R3

H HI I PR X BE 1L AAS [y (B 35 2 75 N Y ik 47
TUE $34 4756 418, 24 TUE 35 1 56 59 500 &, 9]
I AE AR P AT i , 55 Ah—2epf 5t~ A TUE
AT DA BhERR IS W7 RE 8] 1l i Fn 32 30 ik e J2 sh ko,
P HA — 2 WG R . %858 VUE 5 TUE
(PPN B WY 3 25 AR I, P& R 2] T 12

Wi AAS BYRCR , H VUE %5 TUE A 25 IR 5 57 i 1
PLH, IR VUE 7E i FRIASE A RIS R T, B
A HE—E R B TUE Byl fTk

B TEAFAE— 2L R BRI AR AR B, al et
ARG 245 R HE R s T REAS 2 0 25 20
KM GET AR 50 J7 vk o Bk AR 56 il ¢ K g, Al
REXSGEIT AR 4 R R — B R R RIE 2
L L R AT X EE, A2 S Ja OIS FPofg 97 KR
ABE R SEEMART, DU B 2 S AR
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A study of deep-learning image reconstruction algorithm

in virtual un-enhanced scanning of aortic CTA
Zhang Tianyu, Zhao Xiaoying, Song Jian, Shen Yi, Wu Xingwang
( Dept of Radiology, The First Affiliated Hospital of Anhui Medical University, Hefei — 230022)

Abstract Objective To evaluate the clinical value of combining low-dose energy spectrum CT with virtual un-en-
hanced (VUE) scanning and deep-learning image reconstruction ( DLIR) in aortic CT angiography (CTA). Meth-
ods In a prospective study, 94 patients scheduled for aortic CTA were randomized into two groups: a low-dose en-
ergy spectrum group and a standard 100 kVp enhancement group, with 47 patients in each. All patients initially
underwent a true un-enhanced (TUE) scan at 120 kVp using adaptive statistical iterative reconstruction-V ( ASIR-
V) at 40% for image reconstruction. The low-dose group received enhanced scans using gemstone spectral imaging
(GSI) mode with DLIR-H, producing 60 keV virtual monoenergetic images ( VMIs) and VUE images. The stand-
ard group was scanned at 100 kVp, with images reconstructed using ASIR-V at 50% . Parameters were measured
including CT values, noise (SD) , signal-to-noise ratio (SNR) , and contrast-to-noise ratio ( CNR) for key vascu-
lar and muscular areas, alongside the effective radiation dose (ED). Two radiologists evaluated the image quality
using a 5-point scale. Results The low-dose group exhibited significantly higher SNR and CNR values in the as-
cending aorta, descending aorta, abdominal aorta, and common iliac artery compared to the standard group (P <
0.05), with comparable subjective quality scores. The VUE images also demonstrated superior SNR values in the
abdominal aorta, common iliac artery, and psoas major muscle, and CNR value in the ascending aorta compared to
TUE images, with similar subjective quality. Importantly, the ED in the low-dose group was about 40% lower than
that of the standard group. Conclusion Low-dose energy spectrum CT with DLIR in aortic CTA can significantly
enhance SNR and CNR, while approximating the image quality of traditional TUE scans, thereby substantially re-
ducing radiation exposure.
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