+ 1856 - WERESF 2022 F 12 A % 34 5% 124 Med ] West China, December 2022, Vol. 34,No. 12

.i@%.

ZLANHETE S TR MRI XTREEE S5 A B 57
Fou | B 3%

RES BE RAKR HE A
ST RHBE R 7 3 B2 B — R BE B 1. 35 5h s 2 AR BHCREIER 5 W32 3k 014010)

[HE] BH ARG ZerE#kasrb#(FT- IR &M E 4 5 K5, N0 MRI s I 6 4 5 & o T3 69k # 1E,
FiE I 2020 £ 12 A~2021 £ 8 AXKK 100 B FAATIE e ie 6 m %, 5 IRE B 50 4 £ 4 5 % %4 MRI 4%
MR, K74 MR &, KRG B Az & 4 6 347 FT-IR 547, 547 FT-IR B & 5 MRI #5948 % W, Bo x4 A3+ 3 %4
40 8] Yo 4% ) McNemar 4 3 .42 /8 Kappa #0 3 \ROC ¥ & F @2 AUC, 8B 55 E A £ A B 5 3475 MRI 7 $) 4
TR ERERATIEE, R MRI A 3455 235 FT-IR 2 1 ; McNemar=4. 00, P=0. 135,Kappa=0. 962, P<<
0.05,AUC (95% CID) 4 0.980(0. 943~0.996) , /& # £ 4 97.33% , 4 H 96.00% . 45 F E 4 100.00% , 4 B ¥ &K A
0.96;MRI & 5115 %5 {45 FT-IR #f bk : McNemar=0. 20, P=0. 655, Kappa=0. 953, P<C0. 05, AUC (95% CID) # 0. 975
(0.935~0.994) , /E# JE 4 96.67% , RAHEH 95.00% .45 F E 4 100.00% . 453544 0. 95, 45 MRI T 25k #
WIRFI L 25 B m 5 7T A W6 B 77 12 6 s PR AL 37 B34, B2 B 9% 69 TA B BORAT JR AT R AR 2R 3k K Al

[X#iEY 124 6 ; MR G 2 ot & #4091 k3% 5 s o TR H

[FESEE] R575.672 [attrEB] A DOI:10. 3969/j. issn. 1672-3511. 2022. 12. 027

Evaluation of MRI in predicting the composition of gallstone by

infrared spectroscopy

ZHAI Yanchang' , GUO Qiang' , KANG Yonggiang’ , CHEN Qiang’ , LIU Shuai'
(1. The Second Department of General surgery. The First A ffiliated Hospital of Baotou Medical College » Inner Mongolia
University of Science and Technology, Baotou 014010, Inner Mongolia . China;
2. Department of MRI, The First Af filiated Hospital of Baotou Medical College » Inner Mongolia University of

Science and Technology, Baotou 014010, Inner Mongolia s China)

[Abstract] Objective To evaluate the accuracy of MRI in predicting the composition of gallstones by Fourier trans-
form infrared spectroscopy (FT-IR). Methods 100 patients with cholelithiasis who underwent pre-cholecystectomy were
screened, and MRI of 50 patients without stones were taken as negative control. Preoperative MRI was performed. and
postoperative cholecystolithiasis was analyzed by FT-IR. The correlation between FT-IR and MRI was analyzed, and
McNemar test was used for comparison between matched sample count data groups. Kappa test, area AUC under ROC
curve, sensitivity, specificity and accuracy were used to evaluate the accuracy of MRI stone composition prediction.
Results Comparison of signal performance of each sequence of MRI with FT-IR: McNemar=4. 00, P=0.135>0. 05,
kappa=0.962>0.7, P<<0.05, AUC (95% CI) was 0. 980 (0.943-0. 996), greater than 0.7, accuracy was 97.33%,
sensitivity was 96. 00% , specificity was 100. 00% , and yoden index was 0. 96. Comparison of signal values of each
sequence of MRI with FT-IR; McNemar=0. 20, P=0. 655>>0. 05, it can be considered that there is no difference in the
detection rate between the two methods, kappa=0.953>0.7, P<<0.05, AUC (95% CI) was 0.975 (0. 935-0. 994),

greater than 0. 7, accuracy was 96. 67 % , sensitivity was 95. 00% , specificity was 100. 00% , and yoden index was 0. 95.

HEWMB:OFEFRGARE S X $FA3AAH L4 X (BYJJ-DXK 2022037)

BEEE . AR, TAEF, M LA F)F,E-mail: gq20061282@163. com

B AAX - EZ S . B%, KR F. P REIHEARFEN MRI P2 ¢ & 6 R0 A2 [1]. B E$,2022,34(12):1856-1862. DOI: 10.
3969/j. issn. 1672-3511. 2022. 12. 027



WG EF 2022 F 12 A % 34 %% 124 Med ] West China,December 2022, Vol. 34,No. 12 « 1857 -

In conclusion, there is no difference and good consistency between the two methods. Conclusion MRI can accurately pre-

dict the composition of gallstones, provide a new idea for clinical diagnosis and treatment of cholelithiasis, and provide a

theoretical basis for the prevention and epidemiological study of cholelithiasis.
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Figure 1 Characteristic absorption peaks of various gallstones
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Table 1 signal performance of positive stones and bile blank control in each sequence

AL I8 B 45 47 (n=53) MG RL A (n=15) RAE LA (n=32) TG A1 (n=50)
FRA gy IS e e MR s s ANEEY pn s DIEED ey
T2WI 43 10 0 0 15 2 30 0 0 0 50
T2WI SPAIR 43 10 0 0 15 2 30 0 0 0 50
TIWI 52 1 0 0 2 13 2 30 0 50 0 0
FEISTA 52 1 0 0 2 13 2 30 0 50 0 0
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Figure 2 Imaging performance and values of 45 of 100 positive cases
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Figure 3 Imaging performance and values of 10 of 100 positive cases
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Figure 4

Imaging performance and values of 13 of 100 positive cases
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Figure §

Imaging performance and values of 32 of 100 positive cases
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Figure 6 50 Imaging performance and values of negative patients
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Table 2 Signal values of positive stones and bile blank control in each sequence in 100 subjects

A fIH [ B 45 1 (n=53) a2 25 H (n=15) RA LN (n=32) T4 (n=50)

i <2400 400~800 =800 <400 400~800 =800 <400 400~800 =800 <400 400~800 =>800
T2WI 43 10 0 2 13 0 14 18 0 0 0 50
T2WI SPAIR 43 10 0 2 13 0 12 20 0 0 0 50
TIWI 52 1 0 0 0 15 2 30 0 0 50 0
FEISTA 52 1 0 0 0 15 2 30 0 0 50 0
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Table 3 McNemar analysis of FT-IR and MRI signal performance in the

diagnosis of stones with different components
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Table 5 McNemar analysis of FT-IR and MRI signal values in the diag-

nosis of stones with different components

FIR St i 2 i

FIR SL 12 i

MRI 2 i R HEE RE ot McMemar P MRI £ W i ﬂﬂ@%‘f ﬁﬁ sk 41l McNemar P
Lyl 50 4hih - A A A

I ] i % 53 0 2 0 AR E LS A 50 0 2 0 52

fH 0, % 2% 0 13 0 0 IR GRS 15 0 0 15

RE4n 0 2 30 0 RESA 3 0 30 0 33

ptpal 0 0 0 50 T8 H 0 0 0 50 50

At 53 15 32 50 4,00 0.135 it 53 15 32 50 150 0.20  0.655

#x 4 FI-IR 5 MRIESRUXM AR KD 4 AL IE R E Kappa —E
ey od
Table 4 Kappa consistency test of FT-IR and MRI signal performance in

the diagnosis of stones with different components
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Figure 7 ROC curve for evaluating the accuracy of MRI signalperfor-

mance in predicting stone composition
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Table 6 Kappa consistency test of FT-IR and MRI signal values in the

diagnosis of stones with different components

Kappa {8 T 1 15 EAUE T P
—FME R 0.953 0.021 18. 860 <0.001
N 150
100 |
80 H
=60
X
i
B 40H
m
20 H
0 1 1 1 1 1
0 20 40 60 80 100

10045 5 (X 107)

B8 iffli MRIESEMAER KNS AR ROC # £
Figure 8 ROC curve for evaluating the accuracy of MRI signalvalues in

predicting stone composition
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