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[ Abstract] Objective
iodine map combined with morphological signs in predicting cervical central lymph node metastasis
(CLNM) in papillary thyroid microcarcinoma (PTMC). Methods
patients with PTMC diagnosed by postoperative histopathology and who underwent central lymph

To explore the value of the quantitative parameters of dual-energy CT
Clinical and imaging data of 165

node dissection in Yunnan Cancer Hospital, the Third Affiliated Hospital of Kunming Medical
University from January 2020 to December 2020 were retrospectively analyzed. The cohort included
51 males and 114 females, aged 22—69 (47.8+£13.9) years old. The patients were divided into the
CLNM and non-CLNM groups according to the histopathological results. Morphological signs of the
lesions, including multiple lesions, long diameter, irregular shape, microcalcification, thyroid edge
contact, and blurred boundary after enhanced scanning, were evaluated. The iodine concentration (IC)
and CT value of the PTMC lesions in the arteriovenous phase were measured by dual-energy CT
scanning before the operation. The normalized IC (NIC) and normalized CT (NCT) value of the lesions
in the arteriovenous phase were calculated. Independent sample #-test was used to compare the IC, NIC,
CT, and NCT values of the arteriovenous lesions between the two groups. y* test was used to compare
the morphological signs of lesions between the two groups. A receiver operator characteristic curve
(ROC) was drawn for the morphological signs and quantitative parameters of the dual-energy CT
iodine map with statistically significant differences in univariate analysis, and the area under curve
(AUC) was calculated. Binary stepwise logistic regression was used to obtain the joint prediction
coefficient of the quantitative parameters and the morphological signs. Results  Significant
differences were found in the multiple lesions, lesion diameter, irregular shape, and thyroid edge
contact between the two groups (y’=7.298-12.422, all P<0.01), and thyroid edge contact had the
highest diagnostic efficiency for cervical CLNM(AUC=0.695). The NIC and NCT values of the CLNM
group were higher than those of the non-CLNM group in the arteriovenous phase, and the differences
were statistically significant (0.36+0.02 vs. 0.32+0.03, 0.70+0.11 vs. 0.59+0.10, 0.43+0.06 vs. 0.37+
0.07, 0.81+0.08 vs. 0.75+0.12; =4.248-8.301, all P<0.01). The NIC in the arterial phase had the
highest diagnostic efficiency for cervical CLNM(AUC=0.822), and the optimal cut-off value was 0.36.
The quantitative parameters of the dual-energy CT iodine map combined with the morphological signs
had the highest diagnostic efficiency for cervical CLNM, with AUC of 0.908, sensitivity of 86.70%,
and specificity of 75.10%. Thyroid edge contact was an independent risk factor for cervical CLNM.
Conclusion The quantitative parameters of dual-energy CT iodine map combined with the
morphological signs exhibited important clinical value in predicting cervical CLNM of patients with
PTMC before an operation.

[ Key words ] Thyroid neoplasms; Tomography, X-ray computed; lodine map; Papillary
microcarcinoma; Central lymph node metastasis
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Table 1 Comparison of CT morphological features of primary lesions in 165 patients with papillary thyroid microcarcinoma (case)

15 Z Rkt AN sk RIS T A TEBAHN R x4 ik
f " <Smm >Smm B & H P H Ja B Ja
CLNM41 (n=79) 49 30 28 51 26 53 21 58 46 33 52 27
JeCLNM41(n=86) 32 54 49 37 23 63 29 57 32 54 33 53
pa:! 10.146 7.671 0.750 0.994 7.298 12.422
PlE 0.001 0.006 0.386 0.319 0.007 <0.001

H: CTAMRAURZ AR CLNMA b g X ik L8556 %

B (A~B), XURERE CT 3l IC A CT {HAYIE(C~D) IR A AE R CT it
K(E~G) ANBMEF (462 ), Wikt HURIRH A, FIBEAMN; B AL tkeE (512), EE. TES ) ERE

ARBRBR A ZE M TR ER . A0 BRI AT Dkt C A&t E (31 %) MRLGER: CT 3hiki IC M &, NIC 4 0.39; D Rt
(58 %) WYRAER: CT kY] CT (MG, NCT {H0 0.46; B~G AZcthE (38 %) MYMAER CT BUA, &R FUARBRAT ikt
AP S R LSS . CT RTHEHURRREA s 1C KRS ; NIC AR bk e s NCT ([ hrikfL CT 8

Figure 1 Typical CT morphological features of primary lesions (A—B), measurement of IC and CT values in arterial phase (C—D), and dual-

energy CT iodine map (E—G) in patients with thyroid papillary microcarcinoma

#2165 PIHPRIRBUNFL I B R kRS . Ik AE I CT B E i S H R (x+ 5)
Table 2 Comparison of quantitative parameters of dual-energy CT iodine map of primary lesions at arterial and venous stages in 165 patients

with papillary thyroid microcarcinoma (X + s)

IC(mg/ml) NIC CT{E(HU) NCT{H

415
4 BBk Sbk R e ) SNk bk

CLNM4.(n=79) 3.78+0.88  3.29+1.15 0.36£0.02  0.70+0.11 944243623  60.06+21.57 0.43£0.06  0.81+0.08
JECLNMZH (n=86) 3.59+0.93  2.98+0.86 0.32+0.03  0.59+0.10 85.04+34.08 57.82+18.49 0.37+0.07  0.75+0.12

HA 1.362 1.890 8.301 6.241 1.713 0.718 5.592 4.248
P 0.175 0.610 <0.01 <0.01 0.089 0.474 <0.01 <0.01

W CTAHRAURZEEE A, CLNMR I Xk L 455688 s IC LR ; NICHPREMMUER ; NCT AR HEILCTEH
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Table 3 CT morphological features, quantitative parameters of
dual-energy CT iodine map of primary lesions, and their
combined efficacy in diagnosing central lymph node metastasis

in papillary thyroid microcarcinoma
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FROR R i % 2 ik 8130 4920 0.695
CTIEEFIEL 7420 69.50 0.716

WRERCTHE E RS HACTIEAEMFS 8670 75.10  0.908

I CT NIHENURIZ AR ; NIC MAREILBUKEE ; NCT H
JabriEAL CT {H; AUC Jgithsk F iR

1.0 <77
= '."/
. —
.‘;J J//
0.8} o 7
il D
0.6 | ) .r.\.:'..._' ./,//.
T 04} / ,//
| 7
i SN
o2t/ CTiEsEEg
;7 =Xk CT A E 58
i CT JEAZEIER W HE R CT L S5
y — Bk
0 0.2 0.4 0.6 0.8 1.0
1-FES

2 CTIBAEIELR . Mgt CT MEE & S H P H KA
LRI BUINTL oD e DXk L 25 5588 19 32303 T AR
fEfZe  CT AiHAHUAZRBEEA

Figure 2 Receiver operator characteristic curves of CT
morphological features, quantitative parameters of dual-energy
CT iodine map of primary focus, and their combined efficacy in
diagnosing central lymph node metastasis in papillary thyroid

microcarcinoma
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