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ABSTRACT

Objective This study assesses the potential of using histogram parameters from non-contrast bilateral
kidney CT scans to predict blood urea nitrogen (BUN) abnormalities. Methods We conducted a
histogram analysis using FireVoxel software on CT images from 69 patients at the Geriatric Hospital
affiliated with Wuhan University of Science and Technology, divided into 34 with abnormal BUN
levels and 35 with normal levels. The analysis focused on various signal parameters, including
minimum, maximum, average, median, standard deviation, coefficient of variation, skewness,
kurtosis, entropy, and percentile values (1%, 5%, 10%, 25%, 50%, 75%, 90%, 95%, 99%). Receiver
Operating Characteristic (ROC) curves evaluated the diagnostic efficacy of these parameters. Results
The Kruskal-Wallis test showed significant distinctions in signal standard deviation, coefficient of
variation, skewness, kurtosis, and the 1% percentile value between the normal and abnormal BUN
groups (P<0.05). ROC analysis revealed AUCs of 0.713, 0.663, and 0.667 for signal standard deviation,
coefficient of variation, and kurtosis, respectively. Combined AUC values for these parameters ranged
from 0.68 to 0.734, indicating improved predictive accuracy when used together. Condlusion Histogram
parameters from unenhanced kidney CT scans demonstrate significant predictive value for BUN
abnormalities, highlighting their utility as diagnostic tools.

Keywords: Computed Tomography (CT); Renal Analysis; Histogram Analysis; Blood Urea Nitrogen (BUN)

MEERBUNENBARKHENRLS=Y, STEEBHEDENSSREREHN
BEEWTEY. BUNRENTHUANSEERBAENTN, T5GNAREAN
SRRBAFRINAERSEEX, EEEBRT, FESESEBRSBEENER
WHRE, MEHRSHEEHEN FEit, BUNKTEIZ K EENSR bR AT IS4
mEE", nRERKENASERSZIEEFRIERGEG. Sit D RREARD R
SEEANEXY, YXLRABHAEN, mRERKETERE. CTESEDIFE
R—FEHOME S E, EBTEEENRERR, BRABELIHINAEAR

2, BIEUEETNRERS T, BHEDFEEREEXARLEHNINENEER
B X—RAREBEERNLHPERETEANE . BEMRFBAESESHK
S SERBENIEREEET, BEAREATENREANATETRD, &
HRMEMEREE TN E R ERCTABNESESETNNRERSEHNE, M
MONEFACTEAESBETMNNRERE S S ENRBE .

1 BER575E
L1 BARMR B9 BB A M B 2 FRERR20226E8 8 £2023F881TH B
CTEARMRERCEEE,

PN ANRER—BITRECTEFARMREARSE. HFtnE: BEXERE.
RS, BiE. BHERIE. SEAREMEMEREE, RERIRRE, BEFR
<18%; CTEMGRERE, BT EERH FAERXBXE, REMNCG, H
IR ERRE34G, MREREE356,

1.2 BiEA%E (EBRBEREAIF4HHENRECT. SREPBIERE LERRY,
FREE DB, PRERIIRAMEMIKEHMNPTEAN, RAARTREFINE
EBHTERINE, BEERBNEETR. 750, HECEARTES, AEsH &
BBE120kV, BEM320mAs, $2550.8, HEH60X0.625 mm, HEEES5mm, FiEE
5mm, BEPFE512X512, hE¥EREl0.7/r, $#2850.8,

1.3 GERMEBRRESES T TPACSRASHCTERER, BEEESmm, B
EEZE R ADICOM, BEFBEDTERFireVoxeliff, ZARBRMBXHAREE B ERK
S EaEmTIeEFoaE(EL), JBTCEESZANERIRLER, JENNR
SEAFAREME, B, BRAEMEME. BSURER, NBARRBMNUHNEM, &
MBXBUSNEBXRRINGRNL-2mm, ABETREERRFRINESBDITHNEXS
#, @3E%: SignalMin. Signal Max. Signal Mean. Signal Median. Signal Stddev.
Signal Coeff of variation. Histogram Skewness. Histogram Kurtosis. Histogram
Entropy. 1%. 5%. 10%. 25%. 50%. 75%. 90%. 95%. 99%®& 73 fi{&(E2).
1.4 5t A% FRASPSS 26.0MEFH T E N, EFESEERKolmogorov-

(B—1FE] BES, &, TAREM, TBMRAME: FFiZH. E-mail: 1002295973@qg.com

(@fEE] 8

5, 5B, B8R, TBARAM: @78, Mg, SMIF. E-mail: tanwei63317@163.com
137



RECTRIMRIZE 2025428 £23% £2H7 55184488

Smirmnovie WA HBIBERERNEESHH, HEESHHHAY
BEXfEERR, RESSHNAPUEEDMIEEER, EXS
ATENBIESANNERNBRERRRZAES, EESHE
BIEIEMER Kruskal-Wallis 1238, FHAXEE TIEE(receiver

\

Bl B, 68%, mx&EA10.18mmol /L, 216 35E H

24 R

2.1 MERRARBASERAEARRF FHABELREARE
283465, Hrp5B23fl, 211, Fi#19-90% (F1566.03116.42
&); IERA3SH, HhB186l, %176, Fi#821-73%(F1
48.14114.05%), FRFARERELRITFEN(P<0.05), MH3H
HIEEFHFREN(RLo

RINREAREASERARTRE
B8 BUNSEA BUNIEE4A P&
/% 66.03116.42 48.14+14.05 0
3] 0.145
2 23 18
z 11 17

22 MRREREESREBENTACTESBSKER £
Kolmogorov-SmirnoviQ B {EIESM 247, WARKIERN SR
A9 (P<0.05), EAKruskalWallisi@ I thiRMA B H A ES
HWES, SRERSignal Min. Signal Max. Signal Mean.
Signal Median. Histogram Entropy. 5%. 10%. 25%. 50%.
75%. 90%. 95%. 99%EDUELLITFENX(P>0.05), Signal
Stddev. Signal Coeff of variation. Histogram Skewness.

operating characteristic, ROC)#& R FHCTEHESHK
EEFMRERFENISHNE XML, P<0.05HERER

HEE X,

MIX ., B2 f#fFireVoxe 32 BLHY H 7 BI4F1E.

Histogram Kurtosis. 1% B2 UEEEHRITFEREX(P<0.05)(%2).
23 CTEFBZ2BENNREREESRENNE Signal
Stddev. Signal Coeff of variation. Histogram Kurtosis#JROC
H4% F®E7R( area under the curve, AUC)231590.713. 0.663.
0.667, LR ERSignal StddevR{EEN8.430Y, BUKE0.824,
1RE70.6, 95%Cl#9(0.591-0.836); Signal Coeff of variation
F{EEN0.007980Y, BUREN0.7655FREN0.571, 95%ClA
(0.533-0.793); Histogram Kurtosis5{EEX0.98350Y, SEE S
0.824, R=2EH0.543, 95%CI1/9(0.538-0.796),

Coeff of variationBX&Histogram Kurtosis. StddevEx&
Histogram Kurtosis. StddevEX&Coeff of variationk =&K&
BJROCHhZ TEAR 3 51/90.68. 0.734, 0.715%0.732, £RE
Coeff of variationBx&Histogram Kurtosis5#{EH0.5681123
B, SURERN0.543, HIREN0.798, 95%CI9(0.553-0.807);
StddevEBX&Histogram Kurtosis5{&EX0.55556188¢, BRE N
0.714, B RE}0.706, 95%CI9(0.615-0.852); StddevEx&
Coeff of variationR{&EER0.57636018%, SURER0.6, 1FRER
0.824, 95%Cl9(0.593-0.837); =&K& R(EEN0.55429178Y,
BRERN0.743, 52 EHN0.706, 95%CI}(0.614-0.850), (&
3\ 3)0

R2OMREREERS ES %

SRR RERIEE REAERE P{E
Signal Min 984(958.75, 996.25) 980(951, 992) 0.346
Signal Max 1090(1090, 1102.5) 1090(1090, 1100) 0.103
Signal Mean 1050(1050, 1060) 1050(1050, 1060) 0.731
Signal Median 1060(1050, 1060) 1050(1050, 1060) 0.575
Signal Stddev 9.115(8.4875, 10.1425) 8.35(7.97, 9.06) 0.002
Signal Coeff of variation 0.00846(0.007935, 0.0091625) 0.00791(0.00755, 0.00857) 0.02
Histogram Skewness -0.489(-0.81525, -0.3255) -0.236(-0.414, -0.152) 0

Histogram Kurtosis 1.645(1.055, 2.515) 0.974(0.638, 2.2) 0.017
Histogram Entropy 3.45(3.3225, 3.525) 3.39(3.09, 3.51) 0.141
1%BE 9 IE 1029.5(1023.75, 1033.25) 1033(1027, 1035) 0.034
5% BN E 1039(1033.75, 1043) 1041(1036, 1043) 0.373
10% B 7 iE 1043(1038, 1047) 1044(1040, 1046) 0.531
25% BE A 1049(1043.75, 1052) 1049(1045, 1051) 0.933
50% & SHifE 1055(1050.75, 1057.25) 1054(1052, 1056) 0.638
T5%E 4 fIfE 1060(1057.75, 1063) 1060(1057, 1062) 0.749
90% B DMIfE 1065(1063, 1068) 1065(1063, 1066) 0.69
95% B DA 1068(1066, 1070.25) 1067(1065, 1069) 0.465
9% B DIE 1073(1072, 1076.25) 1073(1071, 1075) 0.465

138 -



CHINESE JOURNAL OF CT AND MRI, FEB. 2025, Vol.23, No.2 Total No.184

R3 FACTEAESEANRRARENROCHELER
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Signal Stddev 0.713 0.824 0.6 8.43 0.002

Signal CoeffOfVariation 0.663 0.765  0.571 0.00798  0.02

Histogram Kurtosis 0.667 0.824 0.543 0.9835 0.017
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StddevBX&Histogram Kurtosis 0.734 0.714  0.706 0.5555618 0.001
StddevBt& Coeff of variation 0.715 0.6 0.824 0.5763601 0.002
=EES 0.732  0.743 0.706 0.5542917 0.001
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