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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 be—
tween the antibody—positive and antibody-negative groups. MultiHfactor 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 se—
creting T4.

Key words uteroglobulin—related protein 1; primary hypothyroidism; hashimoto thyroiditis; thyroid peroxidase an—
tibody; anti-thyroglobulin antibody; plasmid transfection
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Tab. 1 Comparison of the radiation dose between the two groups( x=s)
Radiation dose Group 1 Group 2 7 value P value
TUE
CTDlIvol ( 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
CTDlIvol ( 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) 1 125.0+175.1 1 281.2+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.
2 60 keV VMIs 100 kVp (xxs)

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

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 8.9+1.1 -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 6.3x1.1 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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Tab. 3 Comparison of the objective evaluation between the VUE and TUE images( x=s)

Parameter VUE TUE 7 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 9.0£1.6 -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 4.8+0.9 -4.519 <0. 001
Common iliac artery 6.6+2.1 5.7+1.1 -2.603 0.009
Psoas major muscle 8.1t1.6 6.1+1.2 -5.598 <0.001
CNR value
Ascending aorta 2.0+1.1 1.4+0.8 -3.460 0.001
Descending aorta 1.7+1.1 1.4+0.7 -1.459 0.145
Abdominal aorta 1.8+1.2 1.4+0.6 -1.947 0.052
Common iliac artery 1.7£1.3 1.5+£0.6 -0.563 0.575
23 2
Kappa 0. 806~0. 885, 4 : DLIR-H
60 keV VMIs ASIR-
V 50% 100 kVp
- DLIR-H VUE
ASIR-V 40% TUE
o 1 IA\IB 1 50
[3 ”»
1A 1B
o 1C.1D 1 51
1E.1F 1 48 2
“ Stanford-A 7 ¢
Stanford-B 7 VUE TUE
4 ((xs)
Tab. 4 Comparison of the subjective !

evaluation between the groups( x:+s)

Subjective

Groups 7 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

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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A study of deep-dearning 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-earning 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 un—
derwent 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 in—
cluding CT values noise ( SD) signal-to-noise ratio ( SNR) and contrast-to-noise ratio ( CNR) for key vascular
and muscular areas alongside the effective radiation dose ( ED) . Two radiologists evaluated the image quality using
a S-point scale. Results The low-dose group exhibited significantly higher SNR and CNR values in the ascending
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 ima—
ges with similar subjective quality. Importantly the ED in the low-dose group was about 40% lower than that of
the standard group. Conclusion ILow-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 reducing radi—
ation exposure.

Key words aortic CT angiography; deepdearning image reconstruction; energy spectrum CT; virtual un-en—
hanced; low radiation dose; image quality
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