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The association between insulin resistance and vascularization of thyroid nodules in
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[Abstract] Objective:To investigate the association between IR and the vascularization of thyroid nodules in women. Methods: A
cross-sectional , population-based study was conducted in Nanjing, China,from June to November 2011. 1,786 female thyroid nodule
cases were enrolled in the study. Power Doppler was performed to measure the flow patterns,resistive index (RI),and vascular index
(VI)of thyroid nodular vascularization. Fasting insulin, fasting glucose,2-hour oral glucose tolerance test,glycosylated hemoglobin
(HbAlc) ,homeostasis model assessment of IRCHOMA-IR),and body mass index were also tested. Results; HOMA-IR(R = 0.36,P <
0.001)and HbAle (R = 0.20,P < 0.001)were positively correlated with thyroid nodular flow patterns,and the positive correlations
were more significant in participants with large nodules (volume = 0.2 mL). Additionally,in participants with large nodules, HOMA-
IR and HbAlc were positively correlated with RICHOMA-IR ;8 = 0.41,SE = 0.03,R = 0.43,P < 0.001;HbAlc:B = 0.23,SE =0.03,
R = 0.23,P < 0.001 )and VI (HOMA-IR:B = 0.47,SE = 0.04,R = 0.53,P < 0.001;HbAlc:p = 0.34,SE = 0.11,R = 0.37,P <
0.001). Conclusion:IR and hyperglycemia were positively correlated with the flow patterns, RI,and VI of thyroid nodules, especially
in large nodules. The findings suggest a pivotal role of IR in the distribution,construction,and density of thyroid nodular
vascularization,, which might contribute to the growth and the progression of thyroid nodules.
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Table 1 Baseline characteristics of blood flow pattern of the thyroid nodule (x£s)

ST 1786 FHOR B Z515 1l 2 3 P
I #(n = 833) I (n = 759) & (n = 194)

A () 225+942 62.24 +9.27 62.12 +9.45 62.79 + 9.45 0.676
BMI(kg/m?) 24.77 + 3.33 2449 + 3.47 2495 + 3.16 25.26 + 3.37 <0.001
HbAlc(%) 6.11 + 0.97 5.92 + 0.84 6.17 + 1.03 6.68 + 1.27 <0.001
FINS(wU/mL) 6.93 + 3.51 6.21 + 3.18 7.32 £3.50 8.53 +5.01 <0.001
FPG (mmol/L) 5.90 + 1.52 5.67 +£1.28 5.94 + 1.61 6.73 +2.22 <0.001
2hPG (mmol/L) 391.40 + 3.60 8.29 + 3.39 8.76 = 3.76 9.48 + 391 <0.001
HOMA-IR 1.88 + 1.19 1.63 + 1.01 1.97 + 1.20 2.62 + 2.01 <0.001
AR IR 515 1 (mL) 0.26 + 0.39 0.11 £ 0.35 0.32 + 0.41 0.67 + 0.48 <0.001

e B DAISRERAES BR TR
AR SEAZ I S, 24 HLRIESE 5 = 0.2 mL B ,HOMAIR(B
=0.379;SE = 0.018;P < 0.001) HbA lc(B = 0231;SE =
0012;P<0001) FINS(B = 0355;SE = 0004;P = 0001)

FPG(B = 0202;SE = 0014;P < 0001) 2hPG (B = 0215;
SE =0003;P<0001) #1BMI (B=0131;SE =0007;P=
0001) Sl RIEADC, ST 1AF<0.2 mLET,
BRI RN S 4519 3 RICHH AR E (GR 2),
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Table 2 The correlation of the glucose metabolic risk factors to the vascularization of thyroid nodules

P M AR [EWAER QK= SEATRR
~ B (SE) P1E B(SE) P1E B(SE) P1E B (SE) PlE
ZEHAR < 0.2 mL
FINS 0.262(0.002) <0.001  0.086(0.000)  0.073  0.097(0.021)  0.047  0.046(0.000) 0.032
FPG 0.210(0.010) <0.001  0.072(0.003)  0.127 -0.013(0.080)  0.222 -0.012(0.000) 0.699
2hPG 0.173(0.004) <0.001 -0.009(0.001)  0.842  0.008(0.073)  0.732  0.011(0.000) 0.664
HOMA-IR 0.315(0.012) <0.001 0.131(0.003)  0.007 0.423(0.042) <0.001  0.004(0.001) 0.827
HbAlc 0.174(0.016) <0.001  0.071(0.005)  0.143  0.171(0.131)  0.069  0.008(0.001) 0.731
BMI 0.139(0.005) <0.001 -0.007(0.001)  0.876  0.044(0.005)  0.623  0.032(0.000) 0.277
ZEHAR = 0.2 mL
FINS 0.355(0.004) <0.001 0.359(0.001) <0.001 0.240(0.019) <0.001 0.271(0.004) < 0.001
FPG 0.202(0.014) < 0.001  0.232(0.003)  0.001  0.145(0.037) <0.001  0.217(0.008) < 0.001
2hPG 0.215(0.003) < 0.001  0.177(0.002)  0.005  0.089(0.042)  0.039  0.139(0.006) < 0.001
HOMA-IR 0.379(0.018) < 0.001  0.408(0.029) <0.001  0.473(0.042) <0.001  0.398(0.009) < 0.001
HbAlc 0.231(0.012) <0.001  0.229(0.031) <0.001  0.342(0.109) <0.001  0.187(0.015) < 0.001
BMI 0.131(0.007)  0.001  0.072(0.002)  0.179 -0.128(0.004) 0277  0.149(0.007) < 0.001
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