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ABSTRACT Objective: To investigate the diagnostic value of energy spectrum CT imaging in the depth of local infiltration of thy-

roid cancer and the correlation of its quantitative parameters with Ki67, VEGF, CD34 and EGFR in tumor tissue. Methods: A retrospec-
tive analysis was performed on 96 patients with thyroid neoplastic lesions confirmed by surgery or biopsy pathology in our hospital from
June 2018 to June 2021, including 29 patients with local infiltration of thyroid cancer (group A), 34 patients with no infiltration of thyroid
cancer (group B), and 33 patients with thyroid adenoma (group C). Another 56 normal tissues of the other lobe of thyroid were taken as
control group (group D). All patients underwent complete energy spectral CT examination, and after acquisition of images, iodine con-
centration in the lesion area was measured on the energy spectral CT viewer analysis software to calculate the slope of the energy spectral
curve. Immunohistochemical staining was used to analyze the expressions of KI-67, VEGF, CD34 and EGFR.Spearman rank correlation
analysis was used to evaluate the correlation between iodine concentration, the slope of energy spectrum curve and the expression of
Ki-67, VEGF, CD34 and EGFR in thyroid cancer tissues. Results: In the plain scan, arterial phase and venous phase, the iodine concen-
tration in group A, group B, group C and group D increased gradually, and the difference were statistically significant (2<0.05). The energy

spectrum curve of local infiltrating of thyroid cancer was " low flat type ", with a slope of a small negative value, the normal thyroid tis-
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sue energy spectrum curve was a decreasing type, with a slope of a negative value; In the plain scan, arterial phase and venous phase, the
slopes of the energy spectral curves of groups A, B, C, and D became progressively smaller, and the differences were statistically signifi-
cant (P<0.05). The positive expression rates of KI-67, VEGF, CD34 and EGFR in group A were higher than those in non-infiltrated thy-
roid cancer and thyroid adenoma, and the differences were statistically significant (P<0.05). Iodine concentration was positively correlated
with the expressions of KI-67, VEGF, CD34 and EGFR in arterial and venous phase (P<0.05), iodine concentration was positively corre-
lated with the expressions of KI-67 in plain scan (P<0.05), iodine concentration was not correlated with the expressions of VEGF, CD34
and EGFR in plain scan (P>0.05). The slope of ENERGY spectrum curve was positively correlated with the expressions of KI-67, VEGF,
CD34 and EGFR in arterial phase and venous phase(P<0.05), the slope of energy spectrum curve was positively correlated with the
expressions of VEGF in plain scan (P<0.05), the slope of energy spectrum curve was not correlated with the expressions of KI-67, CD34
and EGFR in plain scan (7>0.05). Conclusion: Energy spectrum CT imaging has important value in judging the depth of local infiltration
of thyroid cancer, Its quantitative parameters iodine concentration and energy spectrum curve slope are correlated with Ki67, VEGF,

CD34 and EGFR, Which can indirectly reflect the tumor microvessels, tumor angiogenesis, the degree of differentiation and infiltration of

thyroid cancer, and provide valuable information for evaluating the biological behavior of thyroid cancer.
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Table 1 Comparison of iodine concentration in each phase of the four groups(xt s)

Iodine concentration( ug/mL)

Groups n

Plain scan Arterial phase Venous phase
Group A 29 7.59+ 3.25 9.68+ 3.52 15.82+ 7.14
Group B 34 8.63% 4.72* 11.06x 5.92%* 16.49+ 9.26*
Group C 33 10.64+ 3.81% 16.27+ 5.34%* 27.34+ 10.25%*
Group D 56 19.26+ 7.82%%@ 25.13% 9.64*4@ 3891+ 8.37*%@
F value 93.572 88.168 102.543
P value 0.000 0.000 0.000

Note: *Comparison with group A, P<<0.05; “Comparison with group B, P<<0.05;“Comparison with group C, P<<0.05.
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Table 2 Comparison of slopes of the energy spectral curves in each phase of the four groups(x+ s)

Slopes of the energy spectral curves

Groups n

Plain scan Arterial phase Venous phase
Group A 29 -0.41+ 0.25 -0.72+ 0.33 -1.09+ 0.36
Group B 34 -0.52+ 0.31% -0.92+ 0.26* -1.45% 0.52%
Group C 33 -0.89+ 0.41* -1.36+ 0.52%¢ -1.93+ 0.65*
Group D 56 -1.24% 0.57*4@ 2221+ 0.56*@ -2.86% 0.42+4@
F value 41.281 69.527 96.173
P value 0.013 0.002 0.000

Note: *Comparison with group A, P<<0.05; “Comparison with group B, P<<0.05; ®Comparison with group C, P<<0.05.
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Fig.1 Diagnosis of whether local invasion of thyroid cancer and thyroid adenoma by quantitative parameters of energy spectrum CT

Note: A-C: Energy spectrum CT image of local invasion of thyroid carcinoma; D-E: Energy spectrum CT image of non local invasion of thyroid

carcinoma;F-G: Energy spectrum CT image of thyroid adenoma.
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Table 3 Expression of Ki-67, VEGF, CD34 and EGFR in tissues of the four groups

Positive expression rate( % )

Groups n
Ki-67 VEGF CD34 EGFR
Group A 29 22(75.86) 19(65.52) 23(79.31) 20(68.97)
Group B 34 17(50.00 )* 13(38.24)* 14(41.18)* 15(50.00 )*
Group C 33 7(21.21)*¢ 6(18.18)*« 8(24.24)*& 10(30.30 )*
Group D 56 / / / /

Note: *Comparison with group A, P<<0.05; “Comparison with group B, P<<0.05.
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Table 4 Correlation between energy spectrum CT quantitative parameters of local infiltration of thyroid cancer and expression of Ki-67,

VEGF, CD34 and EGFR

Ki-67 VEGF CD34 EGFR
Parameters Phase
r P r P r P r P
Plain scan 0.445 0.006 0.124 0.112 0.154 0.065 0.234 0.147
Iodine

i Arterial phase 0.423 0.006 0.386 0.002 0.493 0.024 0.439 0.016

concentration
Venous phase 0.416 0.013 0.417 0.006 0.524 0.000 0.388 0.011
Slopes of the Plain scan 0.312 0.524 0.385 0.016 0.314 0.157 0.149 0.345
energy spectral Arterial phase 0.514 0.000 0.381 0.023 0.437 0.005 0.457 0.000
curves Venous phase 0.487 0.002 0.452 0.003 0.378 0.000 0.392 0.004

3 ik W, R VEGF (e i 15 LA R il 59 AR 1 IR

il CT A% nl ARASk B AN e i i 2R LR | IEH HUR IR
A4 CT (HREE keV [HTF R BB, MR TR, RPN 7
fE, TiHUR AR RE RS MR " APAL ", RN IEE BN
1B, AT A B350 Bl 10 A V5 g e 1) L g 1191, A 5
T SR K, A 41 B 41 .C 401 D 2 Bk B
BER, FROR B R i e T 2 &2 I v, bR AN
{E, IEH HUR AR RIS M 4 T REAL, Rl Ry i, 77
kI . #ikI, A 41 B 41 .C 410 D gAY REIS th 4R R B i
AR/ B R R R TS I 2 Rl P 7E — e R b S e HCER AR
AR B R RCEPERERE SRR G A T — B, B e
SER VI 5 b 7 25T PR R i 5 R RE T il 2 A T I ik 2%
5, TRES HUIR AR R AR AR L 20 35 18 HUR IR Lo 5.

Ki-67 FE RN, 2—Fp DNA 855 F 0, %
PERERER R , HEAN ARG TE A R , AN Ao SHRENT B, R LR Y
Fe IR P L S 20 PR e A5 G K, AT Ry S — o g B
PRSI, AR v, FEBR B Joy B 5 | IR s JC i | R
Bif g8 i 5 L Ki-67 B 3R 1k 4 B A 75.86% .50.00% |
21.21%, FUBR s Js i i 20 21 b ) Ki-67 BEPE R IR T H0IR
P9 T IR 1 AR IR, 327 Ki-67 Sob T B i e 4 725
4 R LA T BN R S, L PR s S M A 18
Ki-67 Feikth 252 3 i , HCDR R Jey v e vl se A fin ok . 9
FEHROM Ki-67 Feah M, IR R, R R
JRUBGE R R, 2 A o 4T P 8 0 P o B A B b ORI
P ) JRy RIS 2 5 P A A A A 6, T VEGF ELAG ittt
BT A TR B8 i A 3 3 M A P S B R A
988 )AL A A R R, AT I A P R AR B £ D e A i
PR, 08 T AR 4 s 0, 76 i 1 21k VEGF ¥y 536
TR, ARG b DR s SR s i DR A T IR | R AR
i 88 5 # rh  VEGF FH 1k 2 ik 353 5] O 65.52% ,38.24%
18.18%, HUIR i S ks 20 21 h 1) VEGF PR3k i T HUIR
A TC IR R R B AR, o B R R A 3 0 A I 7 S i 4
iR 2, B R R I s A, VEGF 3Rk 7R 25 i
P55 o IR AT A R Bt 2 FEOIR g 40 B8 0, VEGF 363k

1 5675 . CD34 JE I N B 7 AUIbR s e, 2%
WAL DY 11 A AR D, JH s R N 48 75 e . 5 2
HEZ R BE K LA A% S Mg ¥ T T e A 0 FR
AR Jm TR A | FOIR e JC IR | HOBR IR iR 8 2 v, CD34
PR 2300 79.31% ,41.18% .24.24% ,  HUAR M =) ki
T ZHZUrR ) CD34 FHA: R 2K 8 T IR e DGR 1 A1 AR R At
i, AP S BRI — 2™, eoh , AT A B HOIR e Jo
B RARIRE G | AR DR 28 rh EGFR [P RA R
I391h 68.97%.50.00% ,30.30%,  HUAR IR B B iR L1 40 Y
EGFR FHYEZA T HUIR B o AR R IR . EGFR 58
LT AR o3 DT R SR el R R A R,
A T AR AL, B HRIE R RIS 75 K
EUEEEERE A G, TR IR (R 22 M 5 552

iR B SR e i e — W S 2 W sl S R, A S g R A
FIMREHE DA SC , i 5K A REE IR 0L A I A R DDA 5GP,
AT CT 2 5 280 al 3145 I g 41 2 Ay e 2 A0 B 3% ot £k
BRI S R H AU 22 Qe R IRE DX LT , 45 2R 7 il
VR EETE S DK FH Ik IB1 5 Ki-67 . VEGF .CD34 \EGFR ik & IE
FROG, Bk FEAE P49 5 Ki-67 3Rk 5L IEARDG , B ith 2 A3 A
Sk KIS Ki-67 . VEGF ,CD34 \EGFR ik S IEHIK,
RETE IR RPRTEF-41 5 VEGF Rk R IEME, KWK i
i, AETE N2 RER B K Ki-67 . VEGF ,CD34 \EGFR 3 ik i
SR, 7 FR B 4L P9 g 2 AR e BT AR A IS 22 il
U, FTREAL T Mg A0 A FEY o DRI, Motk J3E I RE 15 Hh e
B — R LA LI R B Ki-67 . VEGF ,CD34 EGFR ik
O, I e CT MURMZ AR 7 LAVl BRI J=
R SRt bR R R A DL

£ LR R FIRENS CT MGG £ Xt BRI ey S i i T
JEE (1 T EL A A (L, O R S MO T BB h 2R R
4 Ki67 \VEGF ,CD34 EGFR HATAHSEAE,  RT [] 42 Sz e A e ke
LA AR LA A A AR R AL R IR I JBE S 9 O, X
PO HUR IR E WA T oA T SR A I E R R



- 488 -

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol23 NO.3 FEB.2023

£ % 37 #k( References)

[1] Titov SE, Kozorezova ES, Demenkov PS, et al. Preoperative Typing of
Thyroid and Parathyroid Tumors with a Combined Molecular
Classifier[J]. Cancers (Basel), 2021, 13(2): 237

[2] Xu B, Ghossein R. Critical Prognostic Parameters in the Anatomic
Pathology Reporting of Differentiated Follicular Cell-Derived
Thyroid Carcinoma[J]. Cancers (Basel), 2019, 11(8): 1100

B] 254K, w3 &k 4k CT RILER R TR ARE [J]. E
xR, 2019, 25(16): 3259-3263

[4] Saliba M, Katabi N, Dogan S, et al. NRAS Q61R immunohi-
stochemical staining in thyroid pathology: sensitivity, specificity and
utility[J]. Histopathology, 2021, 79(4): 650-660

[5] skokE, 2, &, F. LR AN RE FRRR A 00055 b
A% - FSUR 974 4m R 3F S AL o o A [J]. LA 7
& 2, 2021, 29(11): 1875-1879

[6] Hashmi AA, Iftikhar SN, Nargus G, et al. Ki67 Proliferation Index in
Germinal and Non-Germinal Subtypes of Diffuse Large B-Cell
Lymphomal[J]. Cureus, 2021, 13(2): e13120

[71 Adem D, Yazici S, Ozsen M, et al. The Ki-67 proliferation index
predicts recurrence-free survival in patients with dermatofibros-
arcoma protuberans[J]. Bosn J Basic Med Sci, 2021, 21(2): 174-178

[8] Melincovici CS, Bosca AB, Susman S, et al. Vascular endothelial
growth factor
angiogenesis[J]. Rom J Morphol Embryol, 2018, 59(2): 455-467

[9] /&, %% 9, M4, ¥. CLECAG 55 CD34 BN Mo 13 & 45 45
Z A & R[J]. 5T 5 697 2 &, 2022, 14(2): 232-236

[10] Sabbah DA, Hajjo R, Sweidan K. Review on Epidermal Growth
Factor Receptor (EGFR) Structure, Signaling Pathways, Interactions,
and Recent Updates of EGFR Inhibitors [J]. Curr Top Med Chem,
2020, 20(10): 815-834

[11] 483, F 48, £3%, 5. JQ A0 F B IR J% 29 i EGFR % %k &
5 DNA A& w4 %0 [J] K AW EF 3 &, 2021, 21(10):
1959-1962, 1950

[12] Buds, T @ k. sk CT fo A T4 4k 42 TR 5 7 o 09 2
[7]. =R E 5 4 &, 2022, 38(2): 129-133

(13] &%, B, MG 2 FRERBEH TS R, Z4hAR 5 Lk
CT 2 W kAR B B2 35 i e A1 i sk 82 [J]. P B CT 4= MRI
% &, 2021, 19(12): 24-26, 56

[14] 3RE, RE, $H, F. el X FRIE L 450 e 54
S ME]. P B EFBEFLE, 2018, 182(7): 31-34, 37

(VEGF) - key factor in normal and pathological

[15] A% 8%, SRAFA. CT Al AR WARMRZE 0 B B M A5 34005 09
BRAMAL[T]. & E 2 &, 2019, 48(5): 72-74, 81

[16] Zou Y, Zhang H, Li W, et al. Prediction of ipsilateral lateral cervical
lymph node metastasis in papillary thyroid carcinoma: a combined
dual-energy CT and thyroid function indicators study [J]. BMC
Cancer, 2021, 21(1): 221

[17] B, & 8%, REZ, F. CT i A2 57 7RI B B 2%
e AL F B E F B 4 &, 2014, 22(12): 908-911

[18] Sun X, Kaufman PD. Ki-67: more than a proliferation marker [J].
Chromosoma, 2018, 127(2): 175-186

[19] Jabbarzadeh M, Hamblin MR, Pournaghi-Azar F, et al. Ki-67
expression as a diagnostic biomarker in odontogenic cysts and
tumors: A systematic review and meta-analysis [J]. J Dent Res Dent
Clin Dent Prospects, 2021, 15(1): 66-75

[20] Rgge R, Nielsen S, Riber-Hansen R, et al. Ki-67 Proliferation Index
in Breast Cancer as a Function of Assessment Method: A NordiQC
Experience [J]. Appl Immunohistochem Mol Morphol, 2021, 29(2):
99-104

[21] Wajid S, Samad FA, Syed AS, et al. Ki-67 and Its Relation With
Complete Pathological Response in Patients With Breast Cancer[J].
Cureus, 2021, 13(7): e16788

[22] Ishikawa E, Miyazaki T. Benefits and Prospects of VEGF-targeted
Anti-angiogenic Therapy and Immunotherapy for High-grade Glioma
[J]. No Shinkei Geka, 2021, 49(3): 597-607

[23] fRpets, AT, £0, 5. 2 FEERAFKSTAN FRIRIL KK
TP KA E L HB A R[] F B A&HE S, 2022, 25
(3): 305-311

[24] Z5i, F0em. TR & Hmu P CD34, 347 sm it R A=
PR aa sS4 F -1 R R A E L)) P B F A E, 2018, 38
(16): 3881-3883

[25] FRma4A, F L3, 3L, 5 A2 5 AR KT TIRMUE 5 TR MM A 69 %
5 mr L[], K se it 2018, 16(14): 1724-1726

[26] Omran OM.EGFR and CXCR1 expression in thyroid carcinoma in
Qassim Region-Saudi Arabia: Correlation with clinicopathological
parameters[J]. Pathophysiology, 2019, 26(2): 145-151

[27] Anderson NM, Simon MC. The tumor microenvironment [J]. Curr
Biol, 2020, 30(16): R921-R925

(28] #wesk, B %, AE L, F. Bbe CT BfsFied i CT £ 44
X AR B SU Sk IR RE 3036k €L 28 45 A5 0 5 BT AT, P AR B A
&, 2021, 55(2): 137-142

(%58 482 TT)

[26] Liu S L, Rozi R, Shi H W, et al. Association of serum lipoprotein(a)
level with the severity and prognosis of calcific aortic valve stenosis:
a Chinese cohort study[J]. J Ger Card, 2020, 17(3): 133-140

[27] Wu Z, Wu S, Liang T, et al. Lipoprotein-Associated Phospholipase
A2 Is a Risk Factor for Patients With Parkinson's Disease [J]. Front
Neur, 2021, 15(5): 633022

[28] Junlong L I, Jin Z, Jianbin P I, et al. Clinical Efficacy of Yixin
Huoxue Pills on Patients of Acute ST Segment Elevation Myocardial

Infarction after Percutaneous Coronary Intervention with Qi and Yin

Deficiency Syndrome and Its Effects on Cardiac Function [J]. J Trad
Chin Med, 2019, 36(3): 182-185

[29] Uemura J, Ohta M, Yamashita S, et al. C-reactive Protein is A
Predictor of Deterioration of Acute Internal Carotid Artery M1
Qcclusion Following Recanalization [J]. J Stroke Cere Dis, 2020, 29
(7): 104-109

[30] /& 4%, B3, A 5 4h & 25 4 fo i BNP, Galectin-3 #m) 5 fe. 3 A
o WU A B B 8 K R B B B e T B F o T[]
¥ E R E S B4 &, 2020, 31(11): 805-808



