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Application value of contrast-enhanced CT histogram parameters in mor-
tality risk assessment of severe acute pancreatitis

TAO Di',ZHAO Zi-sheng' ,CHEN Jun-hui' ,ZHANG Xiao-ming'"
(1. Department of Radiology ,Affiliated Hospital of North Sichuan Medical College ;2. Sichuan Province Key Laboratory of Medical Ima-
ging , Nanchong 637000, Sichuan , China)

[ Abstract] Objective: To optimize contrast-enhanced computed tomography ( CECT) image quality using Non-Local Means
(NLM) denoising technology and construct a mortality risk prediction model for severe acute pancreatitis (SAP) patients based on his-
togram parameters. Methods : Retrospective analysis of clinical,laboratory,and CECT data of 74 patients diagnosed with SAP. NLM de-
noising was applied to arterial and portal venous phase images at different coefficient levels. Three-dimensional volumes of interest were
manually delineated in pancreatic parenchyma on original and denoised images, followed by histogram parameter extraction. After univa-
riate Logistic regression feature selection,binary Logistic regression models were built to predict SAP mortality risk and compared with
clinical models and conventional CT models. Results: A total of 74 patients with SAP,of whom 27 (36.5% ) died. After applying NLM-
based noise reduction to arterial phase and portal venous phase CECT images,8 histogram prediction models were constructed under dif-
ferent noise coefficient levels. There was no significant difference in predictive performance among these histogram models (P >0.05).
Compared to conventional CT models and clinical models, the histogram models demonstrated higher accuracy in predicting mortality
risk (P =0.009, P =0. 048). The predictive performance of the clinical model and the conventional CT model was similar
(P =0.699). Conclusion: CECT histogram parameters show significant clinical value in predicting mortality risk in SAP patients,
maintaining stable performance under different noise coefficient levels after NLM denoising. Their noise robusiness and quantitative a-
nalysis advantages compensate for the limitations of conventional CT.

[ Key words] Severe acute pancreatitis; Contrast-enhanced computed tomography; Histogram; Non-Local Means denoising;

Mortality
A PEBIR & (acute pancreatitis, AP) DUBRBEHEET 2012 4EMB3TAY I 4% 22 K4 e pr e, AP ™ i 2

PO BRI T BUBE R A 3 AL O R AR B W LR BERRI A O =G BRAE R R EEAE MIELAE , 29 20% (1Y
WE S MEBE AT E s o RE AP BH T AE IR O EE 2 MBI R (severe acute

EESTH: HRAKRF2IES (82371961) ;1] b B 2% B b s 1 B 48 8% £ 0 35 H (2022JB001)
EZ RS Wl (1999 - ) , 4, B9 4 . E-mail :1d666666227@ 163. com
BIREE . sk, i+, #4% ., E-mail; zhangxm@ nsmec. edu. cn



bt , % & TSR CT B9 ELJ5 K 2 207E FEAE S e IR 48 S0 T XU A i A9 182 FH A0 (B AT 5

563

pancreatitis, SAP) | JET-% 30% ~40% ', AP, JuH
J& SAP, HE JEH o 0 R BN T OO R £
FRERG RO . SAP B KA E DAk i 7 K A
BSCHRRIRYT , W A AT B RO 3 B0 ICU BT
Tfar , BT 2R G BT R IE AR . 5 A
I, b 28 R A R HL G g o AR A U 22 5% TR ) — L
By 2l FH (N o g AL S 45 ol R v A AR A B A 5
WA ) | () B AR ) A BT A 7 O R AR RE TR
POIF AR IR 7 S5 Bt Sl B B X BE T
TR G SR ERENE &M ohd ™, B
PUIN AL T XU Yy SAP 8 35 7] K i IF Jie i B ) e
SCRRIRYT  BRAR R B FE T3, [A) G AL A dik 27 5 9
SyIC Wb B R g At g v i, (3 HETR 2
FWFSE 2 W SAP B F e T XU

R B LT 4 ( contrast-enhanced compu-
ted tomography , CECT) 7£ AP 12 W ™ & 12 )5 144
FOEA 20 26 h g i B o % A9 T+ 55 0L e
JZ 4 ( computed tomography, CT) i 4> & 4t £4 +&
Balthazar ¥F43 . CT ™ 85 2 FE #8 8 ( CT severity index,
CTSI) Ll M2t B CT ™5 2 )& 48 4 ( modified CT se-
verity index,mCTSI) ' SR, {52 I &5 2 A5 AT
Ao 1 S AN 58 A HERR 1 o 7 TR A B J] R BT ) 3
INBELE Bl # /N I, CT K A m] B HE LA o 5 3 50
MU — R BR B T £ 4 1 KR S B R B
K o A P4 SR A 22 RUBE I e O 12, A Jey B 24 1 2=
1 (non-local means, NLM ) i it 11 55 (& {5 B[] (1) A4
LB AR B, 7E R 35 CT PR30 2 B B Fn a0 B

fE R B F RS, CH) 2 Ti#e CT &
PGB {H Bl 2 () S AT S A DL A T
R S FivE . 5 Ko B — b T A
GRS TP R 3R B 43 A I B R A B TR AG RO
[X 15, ( region of interest, ROI) af /3% 2% #) 75 FH ( volume
of interest, VOI) PN i Ji 5 BE /49 728 1k, AT Sy 2H 22
SFAPERMEL R . AR5 S fE it NLM AR i
b CECT EMG T 2 , 4 (3 T B 5 B 240y SAP &
AT A T A A

I OARSHE

— R

PRI 2014 4F 9 H 28 2023 4E 4 A T )10 2B
HEATRR AL () SAP HBOE MR I WFoE 0 4. % W58 B 3R
15 B A R 2 % B e . 2 W7 AP W4T
W LLR 3 TR o B W (1) BB B R
(2) 375 3 R T ) 0 O K S T 86 R I R
FBRAY 3 A5 (3) A L CT 8 MRI 2 8106 75 42 it %
Hr AP SWTROIESE " o MABRIE: (1) 555 AP 2T
PRUE FLAE WS =18 %5 (2) A B i a4 B 0 1) ) B 3
SRR R (B LA ] =48 h) 5 (3) TEAERE 1
Wikt CECT H¥ . HEbRbrdE: (1) B HEAFEIE
SAP T A 7 B OB 5 (2) 18 MR W 4 Sk & 1
(3) R s 5 (4) A skirh 351 & AP JF S5
O 285 24 (5) ABERT 72 h 2 Ol A 5
LI L,

1.1

2014 4 9 H % 2023 4 4 /]
WM B2 K AP B

(n=2 453)
SR AR«
P AR (1=03) (1)l SAP 51 (45 B 5 (n=2)
<w;mgm;. (2) 18 PE BN 5 2 b %M (n=6)
it B (3) W7 1 (n=10)
2) B E AT S48 b (7 B
<>w£mﬁﬁgy v () BB b #4531 % AP I S50
e HERE R (n=1)
IVERE 1) A7k CECT o
(3L 1 HIPLETT AL CECT F1i (S)ABERT 72 b 435 i 0
9 (n=0)
IR AR H
(n=74)

T (n=47,64%)

T (n=27,36%)

B1 #ExtfRiEE

1.2 FHi&

1.2.1 Jg# CT 347 % TERBANrR T, 1
W CECT M 1 LA N M Fh CT 3 45 b (1 — Fib
LightSpeed VCT 128 ( GE, Boston,USA) , Brilliance 64

(Philips, Netherlands) . 45 # ¥ #§ 77 R 036 = 1B
BV S R AT T e e Sl S A L
1.5 mL/kg 3.5 ~4 mL/s 1Y 3 B [ # ik i A i 5%
AR S R 25 s J5 AT 3h BRI A A, T4 60 s



40 % H S
564 20254F5 ]

JIldt E =Bz = 4R ( http : //noth. cbpt. cnki. net)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 40,No. 5
May 2025

JEATTTE AR . CT HfiSEORE T A s
120 KV ;5 245 B 375 200 mA ;5 [ 512 x 512 2 J
5.0 mm; M 35 x35 em’,

1.2.2 % # CT 5 AE PO 44 SR B2 A=l 57 %) fr
AW CECT 52847 MBI 73 Fr o 45 PEAN 25 2R 22
S A AR VR B R — B BT R
Ja B AR B AL $5 1 PR N 52 4 28 8040 ) 29 A T
TE]IZ A B AR OC SCHR S, ) R BRI XS LR CT ¢k
FEATPEAG 2 (1) T b K, T 4 Ay Jrd PR o 1
PR R (2) B 5 AL, 73 S 24 2 58 Ak B 1 20 5
b5 (3) AR IR FEJE Hl, 43 N B IR AL 1% ~ 30% |
31% ~50% 5l >50% ; (4) g JH R, £ 4% 24 Jo ]
W FH B (acute peripancreatic fluid collection,
APFC) & P I8 A M FH 2 (acute necrotic collection,
ANC) fJ 2 1k 2R JE (walled-off necrosis, WON) Fl{&
FERBEI ( pseudocyst, PC) 5 (5) B fi 3 L LS B 22
KRR A7 1-4 2, 52 RAR A A0 45 1 45 g &
DX /N 2R AR A B 5% T B e 2 ' 5% T[]
Bl (6) e mEATIRE .

1.2.3  CECT & 77 W 241 444 i 5 Bk % 2 i 57
Zxi VOI, W 1 Ar A U) R BRI , 2 I i 41
20 T R4, AR IBCHE 44 B8 3 3l Tk R 1) 5 bk A B
VOL K4 5, % W44 B2 2 43 il ) il i) VOT 4 47
W5 1) — B o0 Mo Ml & B (FireVoxel
https . //firevoxel. org) $F 47 EH 5 & 20 #r. BH 7 E 4
BB Z 8O A AR M RS 2 B R R
T BE W B 1% (5% (10% \25% . 50% \T5% .
90% 95% \99% o Fr & T 4b B i B , DR ALAL XF 74

0 ()

191 £ 10 20 bk 9 A TT Dk B CECT P800 ] NLM
VR PEATRE MR AL TG S R T MR A R BN (N =0.0/
0.3/0.6/0.9) SE B2 S AL RE MR AR o\ =0.0 41
P B D0 PR 0 A G S8 R AR S B ME N = 0.3 4
% P A N LR B A/ INGE A N = 0.6 21 £ 1 R 41 1
S f ) n s (R B N = 0.9 AR BUI PRGBS 1%
S AR 75 K (18 2) o Bl S X 4 20 AR Y
VOI FEATHRMEAL B 7 B 2 5 I, 28 B0 P 3R 32 5 (ol
AR X X B SRR A S, e 2R T Z oo R Al I
SRl A Ty AL LT Al AN [ e 7 R BOKSF T
UASE S RRIE G
1.3 SZitZEaHm

K H] SPSS 26. 0 X Bdls A7 GE v o0 M. Bk
I 1) S 3 2 B A SR T B e KA SR vk iR AT 2 A
b o d# 3 Shapiro-Wilk A6 56 4] Wr B 7 ¥ 2 5 &% 92 56
FEAabrhE SR R W E S, A IES S B
BERHEL (o +5) FROR, 4 1) H AR IS FEAR © K 06 5
EEEI AR GTR LALLM (Pys, Pos) T HliiE , 4 1H]
FEBCR AT U K38 iH R L [ n (%) ] il ik, 4 1)
FCBCR ST R AR x° K 50, W28 3 1) — B0bE 40 A
K FH2H N AH 52 2 %K (intraclass correlation coefficient,
ICC) ,H ML CT 3248 # R iE W) >k H] Kappa 73 #7. 7E
AU A A Y B, %o 2% 1 5 P S i DR S 5 28 48 s M
WL CT RRAE AT = 43 28 T 2% 8 70 Hr < R 32 ik
# TARRHE (ROC) /i 2 K i A1 (AUC) 5 A6 7500 g
J13f i ik DeLong 46 56 b A Y 8] 22 5, 45 2 &
P 5y ok B B BH A4 KU, >R F Bonferroni £5 1F ¥
BAH K. P<0.05 BEFAGIE L,

® o

B2 AEAEBERRHBAKETHITEKSE CTEK
SAP 2% % 44 %, 11 HMY CT BALF MR B AR ERALEZELF(A), RAATBAGEIETT RA%
FRIMT KA k5 255 7 4 0.3(B).0.6(C)F 0.9(D),

2 #HXR

2.1 k5 R =

ABFFE g A 74 BRI N SAP (B, Hp
W42 B (57% ) , Lok 32 491 (43% ), i ,47 %
BEAENG 27 2501, GG SAP JB 3K I /M K S
AT B E (P =0.038) SET- B EMIREKFE
B (P=0.026), FEAFIGSR0T & ], P AR

g R A A TR E g it 2 22 5% (P >0.05) . W3R 1,
2.2 E#M CT BQ4F1E

o CT FEUR R AR R FE 2 B 5 (8 5 PR T 45 Jm
WYIA G o T AR S 0T IR BE 5 LR 2 50% 1) iR
BT RFER R E AT T K (P =
0.004) , HAhH L CT FAE, JLHAZ CT BRI
32 TR B 6 A7 0% BB RIBE T - Z R T4
HEZER(P>0.05), k2 K3 KE4,



b, 55 LT HEGR CT A ELT5 B 2 Bfe BAE S R 8 B0 T XU Al v 1) 1o AN (ELBIE 52

565

Rl ARERBE—MERB[M(Py,Py) ,x £5,n(%) ]
ek i (n=47) Rio(n=21) /WU PH
3l 0.03  0.87
5 27(57) 15(56)
I 20(43) 12(44)
E (%) 55.68 £16.27 60.59£14.65  -1.30  0.20
B 3.23 0 0.35
iy 3(6.38) 0(0.00)
= 18(38.30) 8(29.63)
[iPeprs 21(44.68) 13(48.15)
FER 5(10.64) 6(22.22)
162.00 179. 89
C-JL B & 11K (mg/L) 645.00  0.91
(103.07,236.18)  (86.29,290.10)
PRI A1 (%) 88.29 +4.48 89.80+5.03  -1.34  0.19
FIAIE ( x 10°/L) 14.83£5.72 16.47+5.90  -1.18 0.2
MM ( x10%/L) 185.79(92.27) 146.81(65.61)  482.50  0.04
pH {E 7.30(0.30) 7.22(0.37)  496.50  0.32
13.70 13.70
1A MAR T A 5 (% ) 679.00  0.62
(13.10,14.35) (13.35,14.50)
74.00 69.70
oI 11 (%) 617.50  0.85
(63.25,88.15) (63.10,88.20)
% (mmol/L) 8.09(4.34) 13.16(10.75)  782.50  0.03
Hil =B (mmol/L) 7.79(13.74) 4.71(7.10) 54450  0.28
BEA(y/dL) 62.14 £8.23 59.67£11.28 .08 0.28
BE B IR (U/L) 110.37(102.67)  149.63(146.49) 764.50  0.18
HHEMIE (pmol/L) 13.34(13.21) 22.41(39.02)  667.50  0.25
BRI ZE (pmol/L) 29.86(21.16) 37.21(43.47)  596.50  0.42
EIBHE (mmol/L) 10.90(8.80,12.64) 11.20(7.53,17.95) 699.00  0.47
Ca®* (mmol/L) 0.95(0.81,1.09)  0.93(0.83,1.02) 553.50  0.36
WAE % (ng/mL) 7.50(12.68) 10.80(19.83)  631.50  0.39
B Ve B A (U/L) 765.25(645.13)  1010.41(829.87) 761.50  0.16
& Wi (U/L) 1078.25(974.57) 1587.47(1761.03) 745.00 0.1l

0.001) . FEITERMKIIEG T, AN E S RECH B A
Gt B XSO E s 2 ER A
BN % ~95% o i B (A B, S
ZH0H 0.9 BF, Sk 95% 1 20 12 K05 1 bk 35 AH
N SR TG Lo BeAb, 1 3l bk 30 A ]
Jik 3 AR b A7 4 5 0 T AL AR AR AR | g B A

K5 T4 5 B0 TR R B % 5 5

x2 TEAERBEEM CTHIELE[(%)]

2.3 CECTH

TEBh kI K ) F bk D G g CT A%, 706 4
VOI {1 E B &S TR T4 (P =0.002 f1 P <

TESH

3 WEIEE>50%8 SAP B

CT F#E TEiE (n=47) Br-(n=27) i PIi
[ 35PN 0.001  0.970
R BRAEH K 12 (25.53) 7(25.93)
YR8 Mk 35 (74.47) 20 (74.07)
T i i A 2.540  0.111
5] 19 (40.43) 6 (22.22)
E[Sk| 28 (59.57) 21 (77.78)
Jif B 4 B 3 12,926 0.004
T IRIE 20 (42.55) 9 (33.33)
1% ~30% 18 (38.30) 6 (22.22)
31% ~50% 6 (12.77) 1(3.71)
>50% 3 (6.38) 11 (40.74)
it A B 1.915  0.653
APFC 34 (72.34) 16 (59.26)
ANC 9 (19.15) 8 (29.63)
WON 3 (6.38) 2 (7.41)
PC 1(2.13) 1(3.70)
BUR R K 2.3340.505
1 3 (6.38) 4 (14.81)
2 12 (25.53) 4 (14.81)
3 20 (42.55) 11 (40.74)
4 12 (25.53) 8 (29.63)
Sl EA 3(6.38) 1 (3.70) 0.241 0.624

APFC: #k Bl i A AR ,ANC . R B 3R s A B2, WON : & E 3R 58,
PC.BMEMN. RERRELE REMARRE B R BRI LKA
) B A BRI R AR R AR AL G BT R A 14,

(ET)

k0,72 % R (A), SRR (B), IT#H B (C), 940 48 & B AR 55 T X 3K, AL AT 48 @ 3R 70 R 3, 3R 58 K 49

5 E ) AR T MR SR, AR5 R R R AR AL,

4 BREJTZIFIEH SAP B E (B RIF)

B 4,36 %, F2A), BB B), THERN(C), MBEERAL

PRI, M B IL K E IR,



40K 5 JII AL E F B3R ( http ://noth. cbpt. cnki. net) Vol. 40,No. 5
566 2025 4E 5 H JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE May 2025
2.4  ZJT Logistic [@3 4 #7 HR4
DRAA 1 4 of B 2 Logistic 1] 15 43 #r i 1% 2K 95% CI P i
"] Bk

WS T- KB W E T E S5 (P <0.10), $
Tk S SR N A 4 R A AR ) ) 1R A
IR W JE B A0 3 (i AFRME P <0.05) i
78 B ], 52 2K 2 thy J5 0 19 — € Logistic [ )4 51
DRI ASHIESE 1Y B 77 &5 BT B X SAP (8 3% 58
TS A Rz ae. W3 3. 2R, 3 ki
T E KA CT MR AE A [R] e 7 R 5OB6 T 1 B
FIAA T e EFR T2 7. WE S5, %
CT BLAYXT SAP i 35 FF T UK /9 71 0 &% BE AUC Ry
0. 635 (95% CI.0. 515 ~ 0. 744 ), #f J& & # &
(40.7% ) . s PR B3 %1 (i AUC K 0. 671 (95% CI-
0.552~0.776) . T CECT [y £ 77 [ K5 % 75 3 fik
WM R RN 0.6 I, AUC 7535 0. 869 (95% CI -
0.771 ~0.936) . UL3& 3, HJ5 KA B 10l 2% 6
T H M CT BLAL (P =0.01) Fllm JREBEAS (P =
0.05), ## CT A5 5 ilf RAL A 2 (8] Jo 48 1 2% %
SE(P=0.70), WL3% 4, W7 W8 X a2 15 R
FIE R 0 32— BOME R 47, 2) T VOL 78 3l ik 3 A0 T
ok 4018 R B R A — Btk . (1CC =0.879,1CC =
0.869) .

®3 HEFEER EM CTEEMERERNZIRET

-0.03 ~0.04 0.83
-0.05~0.06 0.91
-0.04 ~0.11 0.35
-0.04 ~0.06 0.78
-0.03~0.11 0.27
-0.01 ~0.07 0.17
0.05~0.36 0.01
0.00 ~0.34 0.05
-0.15~0.22 0.70

TR ME vs. MEFS R B =0.3

TG W W vs. W75 250 =0.6

TCWEME vs. B R A =0.9

T 2K =0.3 vs. BT R =0.6

W7 2K =0.3 vs. BT %L =0.9
WAFS 2K =0.6 vs. BETE R KL =0.9

MR AR =0. 3 (BRI vs. WML CT R
Wit R A =0.3 (BRI ) s i ARA 2
O CT BEAD os. I FRAR Y

{E454E (ROC) Bh & o 47
ZH AUC {H 95% CI BURIE (%) FF5E (%)
BBk
T e 15 0.808  0.700 ~0.890 85.2 70.2
M M =0.3 0.841  0.737~0.916 77.8 74.5
M E R =0.6 0.869  0.771~0.936 85.2 83.0
W R B =0.9 0.841  0.737~0.96 85.2 74.5
Eidie
T e e 0.849  0.758 ~0.941 81.5 78.7
M7 F A =0.3 0.853  0.761 ~0.946 85.2 78.7
M R K =0.6 0.846  0.751 ~0.942 81.5 76.6
7S A =0.9 0.816  0.709 ~0.922 74.1 78.7
&4 CT K 0.635  0.515~0.744 40.7 93.6
I R A 7 0.671  0.552~0.776 37.0 91.5

F4 BHAEER EMCTHEEMIEKRERKN ROC &
TER(AUC) b

W 95% CI Py

Bk
TC WM vs. W7 RAL =0.3
TC R W vs. WE7E 24 =0.6
TE R W vs. WEFE 240 =0.9
WerE R =0.3 vs B RH=0.6
WerE R =0.3 vs B RH=0.9
W AL =0.6 s, BSR4 =0.9

-0.03~0.10 0.34
-0.01~0.13 0.07
-0.04 ~0.10 0.36
-0.03 ~0.09 0.37
-0.07 ~0.07 1.00
-0.03~0.09 0.33

100
80
s 60—
=
:’] .
E% 40
20
0_
LI VRO o VI L TR N 2 S N |
0 20 40 60 80 100
100-45 5 )&
S
=
B
0] P -
) | —
0 —
e —
0 20 40 60 80 100
10045 5 )i
S
=
B

0 20 40 60 80 100
100-45-52 1

B 5 shBk#SMIHEKETRABREREEREE
BUEM CT RIGRERH ROC # 2

3 itig

ARWEFEE S X e & B, 2T CECT B 5 8]



b, 55 LT HEGR CT A ELT5 B 2 Bfe BAE S R 8 B0 T XU Al v 1) 1o AN (ELBIE 52 567

FEAE Y P00 A Y 7R SAP BB 3 A6 T KURS: I b R B
i O A, HHOI R BE U TR O CT 821824 Ml
PRI EAL o (B 7 0 A0 2, B B A 3 5% CT
22 WU AR Z2 W 75 KOS T A 30 8 R AR B AR, ™
T PG T U Bl R A 4R R T R4 A AT
RE LA — Fh o TSR A AR T

AT R SAP B 3 v H I = R i AE AL Y
i FREAEAT ST, 3% — L4 AT E U T S0 9 M X
15 1R I RE 2 JR R 2R % R R AR R B B LT
(B A5 2 B S, A BIF 9 X VP RGP e R 4% 40 32 R SR
TR A AR (BE H S AR >80 ¢ H4E
=5 4F) TR S O 4 S B KT 1E R 18 B fE Y
BRI A R . DR A TR T R R
H LA MR R O 3 AU A B0 R R TAE S R R
11— FARAE IR T B A e AR A BT ST AP G 1
HEEBA

AT B I PR AR AL T SAP 28 3% 46 T XU B9 T8
T0PE B Ay v A LR S 2 v (H S B A R 106 A A
TR fE FR A IR B BE R . (EA3 T B A, I
ANBR KPR B R DR 22 7K T 5 5 58 T KU B A
5,15 Garg % BRI 46— B0 SR, pH (H S A6 TS
DRV (1 651 4 56 P ZE A BIF 58 vh A AR BIHIESE , 5 Rumbus
U IR AR AR 25 S . AN ZEH L CT R B, 5
i ST 5 TR AU 10 R 2 M — 5 96 T XU Sk 3 A O Y S AR
EHEAR X — RIS LUERF R A ie— 8 Rl
FEL VR B & £ bt 25 1 2 R B A5 R 0 KU i o, 0
T IRFE G B AE VAL SAP BB H WS th B9 O AE R .

45 CT $F43 J5 5, 1 CTST Al mCTSI, 5= 34K i
FIE S VEAR (B AR IR 6 1 [l B8 8 96 RE 4% ) 5
XA A — o B, HAE AP R R e R
FETE R e NI, LT SE R 2 B PR, ML,
L7 P S B0 0% 1 o e g i R L R B 4 2 )
R SN e o N AN SR I NS 1
Liu 28 BF 90 26 0, P-4 CT % 15 15 28 B 2608 K% I IR
T A ek, BAh, SR TS
TEFM L AP & & R E e R R 4R
T IR K i AR 48 5 S IR B T AR R A SR
SAE 25 (0 AR A R R A IR A
T BSOS RS SAP A5 BE T AR 22 [ 1) AH Gk
BT, AWFSEE A CECT #4917 B 43, i — 2 4
BT CT % A, R R TS
SAP fBH AT S M A G . LTI 5% CT My
P oA H K BE (L 43 AT 0 249 08 R O 22 0T A S BE AL
SAP B3 56 T KUK 1) T LS AR 2 S 50, HAE T ML
I 6 5 5 B A BRRAE 25 DI AF O o 359 (8 S L Jfe e 552 J
WAL S SRR, —E Y

TR T CT SIS0 S AP Ji & 9F 8 X 15 1%
TEOCHR o A BE 06 32 N 4 45 A XoF FR P 4 s 7E BE AT #F
FE BIIE 52 5 R S e MR B A
{HFE SAP Hrix 28 2 HOR fE b 2 T SAP H8 35 /Y 38
TR o 3X— 22 5 AT AR T SAP 55 i 9 s 3 A=
PR 25 5 < g S o Pk o 3R B0 A0 R 1S 0 5 0 T
A T BT A2 51 28 Pk (AR B T+ 55) , 1T SAP 1Y
RAIEHFET  HLVRE M ET B (HE) 55
TR (7 25/ 4R 22 ) T fig S IR i it 52 J53 43 4 7y ™
FREE SO G I I B AR 9% B2 40 A1 0 48 1 27 R AR
(Y918 722 AR UEZE T 1% ~95% S i %) He R i ie
BHFEZHOE R IRME

IECT G 2 R e R DR s R AR B R
PR R 200 ST I A A /N I D A R
W20 T 2 R AT B A S G s
MEVEC R B R B Sy e, A BIF 5 % T NLM 55 3
X} CECT MR HEAT B e Ab 38 22 530 3% 3 i AH AR &R
HL A - 34 552 e 7S 0 ) BROe b a] S A P T AL
REAAEE T RBA RS T TN R K g
FRB(N=0.0/0.3/0.6/0.9) X} &M 5 B J7 K #E
AU SAP H 35 ST KURS: (9 52 o 7E A B 5% >Rk H
9 NLM Rl 7 i ) OB MR 75 R B0 K W 35 38 v 8t
RUR) TN R RE o 3X — 45 R 3 7R R4 75 i — A0 AR
HUEAE I B, BAR AT g vb & LR LA 5 T s B G,
NLM 59 19 [ 3k 0 M RRAE Al A E R TR R
e [R]AR LY 17 I [ 5 4830, 76 SAP f8 5 1 XL %% i
O3 (WRIE XA % B 5 47 16 X = 2% IR A ) MR E
W S A R Y kT e i A
T I A 43 T A O A L A MR R A 3 — 2P R R N AR
5| AR RURCEE A A /DN 8 3, vk 5 O B A AR 3R
(I /7 22 ) S AT R 5 vk, SAP S {4 1 7 o
P 7 MR RS e BEAH G IR S (AN M ) 4§
AT X M TS B A3 ) S 0 T R R X
SR i Sy AR Ay A2 N i B LS A KT
B, NLM B3k 0 v A 300 X 4 s B 5 5 Bl AL IR 75
SEENE S S BT SR TRaE ™ s e,
AHIESE R Y B B 280 (BME 7 22 KA 50 0 80
T B P e Ji R S T (0 A R A A RE R, X Ry S
FE U B B BUBAE B, DU AR NLM B33 4 Jmy oF- i A&
filh b, PR N AN 23 W 3 O SRR X5 A X R
X FEE 2T PR T P 0 24 A B4R T A BR

AHEFE R =4 VOI 431 DL B 4% 48— 4k ROI
53 BT JRy ER AR 04 J IR, 38 3 4l 4 MR R S o — 4 %
T B L Bl KU T K 2 A B TR
e i) B 7 IR, X2 E A8 CECT BT K2
25 SAP [ 35 BLBIFE T XU 37 fE OCHR A 5E



40 % H S
563 20254F5 ]

JIldt E =Bz = 4R ( http : //noth. cbpt. cnki. net)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 40,No. 5
May 2025

X WP AT AN T SAP f & LI 5 15 VT A v
BB N 2 3, B0 i XU CT Bodl 19 £3 g
PERTIE T 2 T B 0 B T S 25 I A A O
P R AR (E

BRI B T AT CECT /Y B 7 IS4
FETI SAP (825 56 T MUK J7 T B B 20 (. XA
AT Bl T I PR = 0 2k 47 UK o T B, o8 R ad i &
WP T EL Al B B2 583 i KA AR R o7 DS, 320
HORRFIF AR BT (4 o R, B 7 IR R 28 5
NLM [ B b P35 76 S0 8 5 CT AN ] e 75 2 BOK
TREIL A P A 52 T SAP [ E M CT B2
Wi, 29 SAP [ [ 1 W IO B TR AR

2 & Lk

[1] Trikudanathan G, Yazici C,Evans Phillips A, et al. Diagnosis and
management of acute pancreatitis[ J ]. Gastroenterology 2024 ,167
(4) .673 - 688.

[2] Sereide K,Barreto SG,Pandanaboyana S. Severe acute pancreatitis
[J]. British Journal od Surgery,2024,111(8) :znael70.

[3] Barreto SG,Kaambwa B, Venkatesh K, et al. Mortality and costs re-
lated to severe acute pancreatitis in the intensive care units of Aus-
tralia and New Zealand ( ANZ),2003-2020 [ J]. Pancreatology,
2023,23(4) ;341 -349.

[4] Liu N,He J,Hu X,et al. Acute necrotising pancreatitis ; measure-
ments of necrosis volume and mean CT attenuation help early pre-
diction of organ failure and need for intervention[ J]. European Ra-
diology,2021,31(10) :7705 - 7714.

[5] Dar G,Nahum Goldberg S, Hiller N, et al. CT severity indices de-
rived from low monoenergetic images at dual-energy CT may im-
prove prediction of outcome in acute pancreatitis [ J ]. European
Radiology,2021,31(7) :4710 —4719.

[6] Zerem E,Kurtcehajic A, Kunosi¢ S,et al. Current trends in acute
pancreatitis ; diagnostic and therapeutic challenges[ J]. World Jour-
nal of Gastroenterology,2023,29 (18) ;2747 —2763.

[7] Lepcha DC, Dogra A, Goyal B, et al. A constructive non-local
means algorithm for low-dose computed tomography denoising with
morphological residual processing[ J]. PLoS One,2023,18(9) :
€0291911.

[8] Chen Q,Lin K,Zhang B, et al. CT morphological features and his-
togram parameters to predict micropapillary or solid components in
stage IA lung adenocarcinoma[ J]. Frontiers in Oncology, 2024,
14.1448333.

[9] FangS,Yang Y,Tao J,et al. Intratumoral heterogeneity of fibrosar-
coma xenograft models ; whole-tumor histogram analysis of DW1 and
IVIM[ J]. Academic Radiology,2023,30(10) ;2299 —2308.

(100 B ¥, sk/NBT, B/ S5 Sk IR AR 58 < 32 1R 485 # A 41 5 1 4
)] B IR i% ,2020,11(2) 1149 - 154.

[UL] AR5 A0, JRAR o6, 55 ST 2 B B4 F IR R 25 I 4% 1 g 1 CT

Z< F B 41k - http ://www. nsme. edu. cn

{EHE 5 F % : http: //noth. cbpt. cnki. net

FRBEMERTFE [T ] SLib 2 5631, 2021 ,41(09) :2950 —2955.

[12] Hu JX,Zhao CF,Wang SL,et al. Acute pancreatitis:a review of di-
agnosis, severity prediction and prognosis assessment from imaging
technology, scoring system and artificial intelligence [ J ]. World
Journal of Gastroenterology,2023,29(37) :5268 —5291.

[13] Garg PK,Singh VP. Organ failure due to systemic injury in acute
pancreatitis[ J ] . Gastroenterology,2019,156(7) ;2008 —2023.

[14] Rumbus Z,Toth E,Poto L,et al. Bidirectional relationship between
reduced blood pH and acute pancreatitis: a translational study of
their noxious combination [ J ]. Frontiers in Physiology, 2018, 9:
1360.

[15

Gillies RJ, Kinahan PE,Hricak H. Radiomics: images are more than
pictures, they are data[ J]. Radiology,2016,278(2) :563 - 577.
BRSO R4, 4. CT 67 28 B4 BT X L 28 22 e it 48 52
RIFEMMAE[T]. hHIH LMK 2021 ,20(4) 1459 - 465.
MRk &, FAAL BSR4 T CT T R 4 24 B s 7
1 2k SR B0 I R 8 B S S W B [T ] U 2R SE B, 2023,
38(02):177 - 182

[16

—

[17

—

[18

—

Azoulay A, Cros J, Vullierme MP et al. Morphological imaging and

CT histogram analysis to differentiate pancreatic neuroendocrine

tumor grade 3 from neuroendocrine carcinomal[ J]. Diagnostic and

Interventional Imaging,2020,101(12) ;821 —830.

[19] Zheng Y,Huang W-J,Han N, et al. MRI features and whole-lesion
apparent diffusion coefficient histogram analysis of brain metastasis
from non-small cell lung cancer for differentiating epidermal growth
factor receptor mutation status [ J]. Clinical Radiology, 2023, 78
(3) :e243 - €250.

[20] Sadia RT,Chen J,Zhang J. CT image denoising methods for image
quality improvement and radiation dose reduction[ J]. Journal of
Applied Clinical Medical Physics,2024,25(2) :e14270.

[21] Majeeth SS,Babu CNK. Gaussian noise removal in an image using
fast guided filter and its method noise thresholding in medical
healthcare application [ J]. Journal of Medical Systems,2019,43
(8):280.

[22] Golilarz NA,Gao H, Kumar R, et al. Adaptive wavelet based MRI
brain image de-noising[ J]. Frontiers in Neuroscience, 2020, 14 .
728.

[23] Zhang H,Zeng D,Zhang H,et al. Applications of nonlocal means
algorithm in low-dose X-ray CT image processing and reconstruc-
tion:a review[ J]. Medical Physics,2017,44(3) :1168 —11385.

[24] L, BREL. T AE 201 B AR 58 TR WA 25 [ 1] 1 R B 2% ik
J#%,2023,13(12) :18665 - 18673.

[25] Jia LN, Jiao FY,Liu RQ,et al. Local edge direction based non-local
means for image denoising [ J]. W] i B} 22 5 4 2% (3 3CHT) ,
2019,10(3) :236 —240.

[26] Sabarish RT, Ramadevi R. Analysis and comparison of image en-

hancement technique for improving PSNR of lung images by Medi-

an filtering over histogram equalization technique[ J]. Cardiome-

try,2023(25) :818 - 824.

(¥ HH#9:2025 -02 - 13 & @ B #5:2025 -03 - 12)

fB 48 : xuebaochy@ 126. com



