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ABSTRACT Objective: To explore the correlation between brain CT perfusion imaging features and cognitive function in patients
with depression. Methods: 90 depression patients admitted to our hospital from January 2020 to January 2023 were selected as the study
subjects and divided into an observation group. Additionally, 90 healthy volunteers who came to our hospital for physical examination
during the same period were selected as the control group. Collect brain CT perfusion imaging data from all subjects, analyze the
characteristics of brain CT perfusion imaging in patients with depression, and establish a receiver operating characteristic (ROC) curve to
analyze the diagnostic efficacy of brain CT perfusion imaging in depression. Subsequently, cognitive function assessments were
conducted on both the observation and control groups, including Connection detection (TMT), Visual Regeneration Test (VRT), Speech
fluency test (VF), Digit span test (DST), and Digit Symbol (SDMT), And analyze the correlation between brain CT perfusion imaging and
cognitive function in depression. Results: There was no significant difference in the CT values of rCBV, rCBF, MTT, TIP, right occipital
lobe, left occipital lobe, right temporal lobe, left temporal lobe, right parietal lobe, and left parietal lobe between the observation group
and the control group (P>0.05). The CT values of the right frontal lobe and left frontal lobe between the observation group and the control
group were significantly different, and the observation group was significantly lower than the control group (P<0.05); 90 patients with
depression were evaluated by the Hamilton Depression Scale (HAMD) and their scores were all greater than 20 points, indicating the
presence of depressive symptoms. There was no significant difference in the accuracy, sensitivity, specificity, positive predictive value,

and negative predictive value between brain CT perfusion imaging and HAMD score in diagnosing depression (P2>0.05). The area under
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the curve of brain CT perfusion imaging was 83.89, the optimal diagnostic coloring limit was 82.53%, and the area under the curve of
HAMD score was 84.26, The optimal diagnostic coloring threshold is 87.57%; There was no significant difference (P>0.05) between the
observation group and the control group in the number of pen connections, number of connection errors, and visual regeneration test
results. However, there was a significant difference (P<0.05) between the observation group and the control group in connection, speech
fluency, number breadth, and number symbol test results; The Spearman correlation analysis results showed that there was no significant
correlation between the number of line connections, line errors, visual regeneration, and brain CT perfusion parameters (P>0.05). Line
connections, speech fluency, number span, and number symbols were negatively correlated with tCBV, rCBF, MTT, TIP, right occipital
lobe, left occipital lobe, right temporal lobe, left temporal lobe, right parietal lobe, and left parietal lobe CT values (P>0.05), while line
connections were negatively correlated with right frontal lobe and left frontal lobe CT values (P<0.05), There is a positive correlation
between speech fluency, numerical breadth, and numerical symbols with CT values in the right and left frontal lobes (P<0.05).
Conclusion: There are differences in brain CT perfusion imaging between patients with depression and the healthy population, with the
most significant differences in the right and left frontal lobes. This suggests that there may be changes in brain frontal lobe function in

patients with depression. In addition, there is a significant correlation between brain frontal lobe function and cognitive function changes

in patients with depression.
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TEHRFRBE 2020 4 1 H 2] 2023 48 1 YR E) 90 FIHIARLE
SREAERWIFER G K AT LS, 3 R R TR) 0 ke 3 e 1A AG:
f9 90 A4 (AR B A R IR . WAL BB v 3 4 40 9], 22
P 50 15 4Ry 25~61 % 5 PR AFIY (41.63+5.22) 2 5 22 g - /)N
SERUUE 17 i) Aoy B 56 {51 R K RLE 17 . X IRAH
SEAGE S 38 ], Lotk 52 9] AR RO 23~62 % 5 P IAR

(41.5225.11) % ;%3 - /N L AR 23 48] Fg e Ko v 53 48] K
LRV 14 ), B ZRE —BRPERXT I T R 2R (P>
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1.2 kiR
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IS ITARAE ; DURS R 38 (HAMD) 343 >20 47 I IR %
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HERRARAE : B IR IR 5 G IF A A8 BT B 2 s R
FERE AN BERL G A 582 5 A0 T I LI sl AT R 2o M 5 & 91 W A 2
PRE MG AR S PR 5 25 DR S50 45 IR R S B0 R
RERS
1.3 ik

fiti CT W B KE A 5k N 64 HEIRiE CT(HS . RZ
Toshiba ) Xf 35 #E47 CT 34, LLEEIE AT 2 AR 25
O, IS P 55 A K5 BTk L e s BRI 3l IR A5 X,
o7 g 3 S A 20 A bk e St B35 50 mL, 44 5 mLs,
P 24 mm VR G 4s SERFHF STHEZ N 4 4, ELL
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MR 120 Kv, 359l 3B 1 5% /s, Bl IS IR ARl EdE 1%
R T A, R PR AR e 2 A S PG, WU i A 32 4 3 1Y)
Ja 8 10 I 25 45 (rCBV) | JRy &g 1M 9% 42t (rCBF) | - 34 3 4 ) [
(MTT) GAUERTE (TIP) A ER A A& AR et A
it et A5 T 22T CT {8,
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tection, TMT), {LAZ45 4 76 48 L BEMLAT 1~13 FThi {5 it
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SRR IE T 52K Ul AN R 34 24 B S B, o B At
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AR EF NI B . BCFEAF5 M (Digit Symbol,
SDMT), Jii FH 1~9 Blhr A g A osin , I A2 f— 5l T X
PR SR T BEAE 90s B[] 2 AR et B — BB A
SIS, SECN 90 41, A3 ETE AR B A I e LT

L4 Gt FHE

SRIGEIHE AT SPSS 23.0 X AT EHEHAT /0T, THEL
GORHABIRL / 0 He (/%) 3R, BEAT o K s 455 IEAS 0 A Y
THE GO R hRE 22 (xas ) FR  RHAT ORGSR 7 2 T
YEAFAE(ROC) AN IR CT L G HIVABAE 14912 Wi R BE 5 2
Spearman AH /T IIARAE F & AN CT #E 1 AR R Ak S A A
IHBERIRISENE ; L P<0.05 Ry 25 34 Gttt L

2 R
2.1 fi% CT EERGHFERT L 47

W2 55 5% R4 52 K # rCBV 1CBF MTT TIP, A5,
ZEREE AR 22 A TR A TR CT B X L e W 22
5E(P>0.05), WAL 550 IRAH Sz K 3 A A Ze &t CT i X
HE S B, WAL I BACT X IRZH(P<<0.05), 413 1 7R,

F 1B CT BEERURAHERS B ST (vss)

Table 1 Comparative analysis of brain CT perfusion imaging features(xzs)

Left Right Left Right Left Right Left
rCBF Right
rCBV frontal  occipital occipital temporal temporal parietal parietal
Groups n (mL/100g" MTT(s) TIP(s) frontal
(mL/100g) ) lobe lobe lobe lobe lobe lobe lobe
min) (HU)
(HU) (HU) (HU) (HU) (HU) (HU) (HU)
80.31+ 567+ 26.01+ 3146+ 30.52+ 3342+ 3415+ 34.63+ 3472+ 34.11x 34.83%
Observa- 90  4.25+0.47
. 4.27 1.17 6.51 2.17 3.21 437 2.62 3.51 3.63 3.72 2.73
tion group
Control 80.47+ 577+ 2531+ 3536+ 3427+ 3337+ 3418+ 3457+ 3455+ 3421+  34.77x
90  4.27+0.52
group 6.18 1.31 7.51 3.28 3.82 5.94 2.11 2.73 3.83 4.62 3.11
[ - 0.271 0.202 0.540  0.668 9.408 7.130 0.064 0.085 0.128 0.306 0.160 0.138
P - 0.787 0.840 0.590  0.505 0.001 0.001 0.949 0.932 0.898 0.760 0.873 0.890

2.2 Ji§ CT #EERR XN ERAE B2 W B RE S 4T

90 BFIHMAHRAL i 223 DU /K AR 1 (HAMD) PFA J=
I >20 p B EATAEANARIEAR ik CT #EHE &5 HAMD
VRS IWHAIARAE O TERR P | R BURE RpS | BEAE 0(EA

PRI HEICR B 25 5 (P>0.05) , 412 2 s, ik CT #EE R
Bt 2 NI A 83.89, IRAEIZWIE G FERH S 82.53%,
HAMD 743 1 128 T Bl 84.26, A Fis Wi & A5 R
87.57%, G 1 iR,

2 i CT EE B GIHIERERIS BT NE

Table 2 Diagnostic value of brain CT perfusion imaging for depression

Diagnostic method Accuracy Sensitivity Specificity Positive predictive value  Negative predictive value
Brain CT perfusion
e 97.79%(88/90) 96.67%(87/90) 75.00%(6/8) 94.44%(68/72) 86.67%(13/15)
imaging
HAMD 100.00%(90/90) 100.00%(90/90) 87.50%(7/8) 97.22%(70/72) 86.96%(20/23)
x 2.022 3.051 1.330 0.001 0.001
P 0.155 0.081 0.513 0.977 0.979

2.3 IARIThEEAR I 45 R 3T b 4> H
SRS LH 5 % HR A 22 46 5 % 2 $ 28 B0 7 SR AR TR B LSE T
ARG TN 25 BT LG TE B 22 5 (P>0.05) , WLEE4H 15 %] IR 2H 5246y
BIEL F IR IE BB BT S R TS AT L2 e
F(P<0.05), 413 3 iR
2.4 BRERERME CT EESH SN X ST
Spearman FHOCA 1T A5 SRR U B R AL B EL GEL AR IREL .
M TA 5 I CT S 80 T W] W AH M (P>0.05), 74k

FimRis e )R AT 55 1CBY 1CBF MTT \TIP £y
BEE ZERRE At At A T A CT RG] AR
KAE(P>0.05), Bk HAm  Z2@t CT 2K (P<
0.05), Fif M ANE KT BT S S HM EH CT
EEIEASE(P<0.05), 413 4 Fii7R .

3 Wi
3.1 HPEREE BB AN CT Bk RIS S 47
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Fig. 1 Diagnostic ROC curve of brain CT perfusion imaging for depression

ARWFFTEER T, WEH 53 MY Z 4% rCBV 1CBF,
MTT TIP A #knt Akt A58t Zesint: A7 2210t CT
RN L TCHA . 22 5 (P> 0.05) , WLER 20 5 % R 4 2 G B A i
e CT EXT 22 R B3, W4 BALFXTiRdl (P<
0.05), $R7NINARAE B3 1Y I AT RS 5 (AR A IR LA 0 2
5, G RARSEMRE S AR . RARSRFR R I, X T R AARAE &

Hilid CT RIEMFSHT, KA Z BN A7 AR SN R
M, A RMHIEAEN CT HS MR A 525 .
X RN, X TIVAIE R KA, 2205 B LA
TENGSS R RIS S RE TR B0, ELAMAIAE 82 XA T2 22 |
ARV AR AN LR 28 S o o, VRISAE 22 A SO 454 1
HCINGINTSIZON LS DIV E I IS Bay-2 e Mo 2 SV 3
[ =S AV R P2 1) 10k S B R R A 3 U D
SECHNLIR FRAER A BT S5 ST WEFE R, AR X 45
W5 Ife R A AR, 2 T EB— R A i RAEAR 14t B, 491 0 %
BRI ALK TR T CT W TE AR G 3 2 S B LA L)
A S A, 7 X TR RS P ) A5 38 I A, L oo P 2
S DR T AT U, BT o SO DX B 7 M S 4 il i
BRI X R [RE A X CT AT 7R B R e
AT BT DR R AT B, B SEPR I iR 3 127, i
— 2B IOV R R AR S BR BL
3.2 f CT #ER G NEBAE AV BTN B

ABEFELE R WT, 90 FINARAE & HAMD A J5 70 4L
¥>20 7p , S EAFAEINARAEAR , i CT #3125 HAMD 53
SWHIARLE AHERR I R BEUEE e S | B BT (B B P Tt
(BN LEICI 22 57 (P>0.05), Jiki CT #E i iU AZR A i 2k T i AR
83.89, ffEISWIE LI BRIA Y 82.53% ,HAMD /- £

R 3 INANINEEE T R L S5 (v5, 5)

Table 3 Comparative Analysis of Cognitive Function Test Results(xzs, oints)

Number of connected Number of Visual
Groups n ) . Ligature  Verbal fluency . Digitspan  Digit symbol
transactions connection errors regeneration
Observation group 90 1.45+0.27 0.50+0.07 51.27+8.17  16.01+3.51 10.46+3.17  13.52+3.21 61.42+8.37
Control group 90 1.37+0.32 0.48+0.08 42274731  24.31+4.51 11.36+3.28  15.27+3.82  73.37+11.94
t - 1.813 1.785 7.788 13.778 1.872 3.327 7.775
P - 0.072 0.076 0.001 0.001 0.063 0.001 0.001
x4 BEBFRME CT EETSHSANIIAEREXES
Table 4 Correlation analysis between brain CT perfusion parameters and cognitive function in patients with depression
Rich Right Left Right Left Right Left
1ght
Project rCBV rCBF MTT TIP . £ | frontal  occipital occipital temporal temporal parietal  parietal
ontal
lobe lobe lobe lobe lobe lobe
Number of
connected  0.153 0.101 0.105 0.094 0.060 0.078 0.046 0.112 0.106 0.078 0.086 0.031
transactions
Number of
connection  0.128 0.030 0.116 0.095 0.035 0.152 0.065 0.054 0.117 0.068 0.037 0.035
errors
Ligature 0.009 0.025 0.076 0.126 -0.419%*  -0.460%* 0.035 0.044 0.009 0.008 0.011 0.025
Verbal
0.041 0.111 0.006 0.040 0.469**  0.416** 0.035 0.011 0.047 0.038 0.028 0.116
fluency
Visual
. 0.120 0.077 0.030 0.006 0.064 0.072 0.055 0.103 0.068 0.011 0.087 0.009
regeneration
Digitspan  0.110 0.098 0.017 0.035 0.508**  0.352%* 0.027 0.098 0.090 0.038 0.086 0.136
Digit
bol 0.015 0.009 0.032 0.034 0.443**%  0.498** 0.057 0.032 0.068 0.073 0.006 0.006
symbo

Note: *P<0.05,**P<0.01.
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Fmt ZERi: AT A2 AT A2 TR CT A JC B A
KAE(P>0.05), L 54 A& CT {5 2 X (P<
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TEEA RGO, Z I D) BERR A5 1 A 5 10 B 4502
SRR SR X B A IECAE B3 75 RN I S ic Az
FAR B0 T A0 T A R B 22 , TR ) S5 i 1Ak b
K-, 50 J JER i 2 ot B L it B J5 9 52 A5 A ol s AR
i PEELN IR G, FEE B TRZE SR, MARZE T R N R
[FiJ i, 52 0 850 - T AP0

25 TR IAERAE 2 3 0B CT RE T R S e A 2 3
Ze 5 T ZEA 25 AR DLk 3 BRI ARAE B

AT REAFAE R D REAE , T3 A, HIAE 8 2 A i - 2
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