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[ Abstract] Objective: To investigate the diagnostic value of conventional ultrasound and contrast-enhanced ultrasound
(CEUS) in cystic papillary thyroid carcinoma ( cystic subtype). Methods: Features of conventional ultrasound and CEUS in
69 cases of cystic subtype and 300 cases of classic papillary thyroid carcinoma ( classic subtype) were reviewed, and time-in-
tensity curve (TIC) quantitative parameters were analyzed. Results: There were statistically significant differences between
the cystic subtype and the classic subtype group in maximum diameter, boundary, shape, aspect ratio, parenchymal echoge-
nicity, calcified lesions, Adler blood flow classification and CEUS microvascular perfusion characteristics (P <0.05). There
were no significant differences in time to peak, rise time, time from peak to one half and mean transit time (P >0.05) , and
differences in peak intensity, area under the curve and wash in slope were statistically significant (P <0.05). Conclusion:
Conventional ultrasound combined with CEUS perfusion characteristics and TIC quantitative parameters can provide more val-
uable information for the diagnosis of cystic papillary thyroid carcinoma.
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Table 1. Conventional Ultrasound and CEUS Perfusion Characteristics of PTC Nodules in Two Groups

Variable Cystic subtype (n =69) Classic subtype (n =300) X P

Thyroid gland echo 19.964 <0.001
Normal 63 195
Uneven change 5 104

Shape — 0.042*
Regular 6 9
Irregular 63 291

Boundary 44.217 <0.001
Distinct 20 12
Indistinct 49 288

Aspect ratio 57.254 <0.001
<1 47 65
=1 22 235

Parenchymal echogenicity 27.315 <0.001
Hypoechoic 52 285
Isoechoic 17 15

Uniformity of echo — 0.011"
Uniform 0 23
Nonuniform 69 277

Posterior echo — 0.071"
No 61 254
Attenuated 4 46

Peripheral halo — 0.349*
No 64 287
Yes 5 13

Calcified lesion 23.363 <0.001
No 2 90
Microcalcification 59 184
Coarse calcification 2 12
Both 6 14

Capsule invasion 0.995 0.319
No 34 128
Yes 35 172

Lymph node metastasis 1.279 0.258
No 53 248
Yes 16 52

Adler blood flow classification 45.527 <0.001
0 11 164
1 33 103
2 20 30
3 5 3

('Table 1 continues on next page)
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( Continued from previous page)

Variable Cystic subtype (n =69) Classic subtype (n =300) X P
Enhancement uniformity 10. 609 0.001
Uniform 1 49
Nonuniform 68 251

Enhancement intensity

Low 58
Equal 5
High 6

7.371 0.025

239

51

10

CEUS: Contrast-enhanced ultrasound; PTC; Papillary thyroid carcinoma.

* . Exact probability test was adopted.
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Table 2. TIC Quantitative Parameters of PTC Nodules and Surrounding Tissue in the Cystic Subtype Group

TIC quantitative parameter Cystic subtype(n =69) Surrounding tissue (n =69 ) t/Z P

PI(x +s) (dB) 12.13 £2.31 12.78 £2.43 t=3.040 0.003
TTP(x +5) (s) 29.38 £6.66 31.52 £7.06 t=-4.928 <0.001
RT(x +5) (s) 18.52 +4.24 20.19 £4.53 t=-5.417 <0.001
WIS[ M(IQR) ] (dB/s) 0.45(0.19) 0.46(0.17) Z=0.751 0.626
TPH[ M(IQR) ] (s) 124.15(7.60) 121.35(8.43) Z=2.559 <0.001
AUC(x%5)(dB - s) 1,486.02 £284.70 1,553.47 £313.00 t=-2.629 0.011
MTT[ M(IQR) ] (s) 22.40(4.71) 23.36(4.65) Z=1.207 0.108

TIC: Time-intensity curve; PTC; Papillary thyroid carcinoma; PI. Peak intensity; TTP; Time to peak; RT: Rise time; WIS: Wash in slope; IQR: In-

terquartile range; TPH: Time from peak to one half; AUC: Area under the curve; MTT: Mean transit time.

*3 ZATHAPTICENEEHEABARTIC SHILK

Table 3. TIC Quantitative Parameters of PTC Nodules and Surrounding Tissue in the Classic Subtype Group

TIC quantitative parameter Classic subtype (n =300) Surrounding tissue (n =300) t/Z P

Pl (x+s5) (dB) 12.93 £2. 14 13.53 £2.05 t=-6.917 <0.001
TTP[ M(IQR) ] (s) 30.88(6.62) 30.82(6.26) Z=1.182 0.122
RT[M(IQR) ] (s) 19.52(4.50) 19.69(4.18) Z=1.502 0.022
WIS(x +5) (dB/s) 0.42 £0.12 0.45+0.12 t=-7.152 <0.001
TPH[ M(IQR) ] (s) 119.95(7.38) 119.98(6.71) Z=2.949 <0.001
AUC[M(IQR) ] (dB - s) 1,583.42(365.02) 1,669.46(325.99) Z=-0.936 0.345
MTT[ M(IQR) ] (s) 23.95(4.37) 24.05(4.45) Z=2.933 <0.001

Abbreviations as indicated in Table 2.
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Table 4. TIC Quantitative Parameters of PTC Nodules in Two Groups

TIC quantitative parameter Cystic subtype (n =69) Classic subtype (n =300) VA P
API[M(IQR) ] (dB) -0.71(2.11) ~0.53(1.91) -0.3860 0.390
ATTP[M(IQR) ] (s) -1.99(4.05) -0.15(2.96) -4.752 <0.001
ART[M(IQR) ] (s) -1.64(3.02) -0.20(1.93) -5.284 <0.001
AWIS[ M(IQR) ] (dB/s) ~0.04(0.12) ~0.03(0.10) -0.643 0.520
ATPH[ M(IQR) ] (s) 2.26(5.12) 0.15(3.06) -4.529 <0.001
AAUC[M(IQR)](dB - s) -73.15(289.24) -66.36(230.14) -0.130 0.896
AMTT[M(IQR) ] (s) -1.15(3.11) -0.09(2.58) -3.653 <0.001

Abbreviations as indicated in Table 2.
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Figure 1. Conventional Ultrasound and CEUS of Patients with Cystic PTC ( A-D) and Classic PTC ( E-H)

The first row (Panels A, B, C and D) shows a cystic PTC patient. PTC appears calcified nodule in cyst with distinct boundary and ir-
regular shape (Panel A) ; Dot-like and linear blood flow signals are visible in the parenchyma of the nodule (Panel B) ; CEUS of the
nodule presents nonuniform and low enhancement (Panel C) ; Panel D shows TIC of the nodule and surrounding tissue. The second row
(Panels E, F, G and H) shows a classic PTC patient. The thyroid presents uneven change with Hashimoto’ s thyroiditis, PTC solid
nodule has unclear boundary, irregular shape, aspect ratio of greater than 1, and microcalcification (Panel E) ; The nodule presents a
deficient blood supply (Panel F); CEUS of the nodule presents nonuniform and low enhancement ( Panel G) ; Panel H shows TIC of

the nodule and surrounding tissue. CEUS: Contrast-enhanced ultrasound; PTC: Papillary thyroid carcinoma; TIC: Time-intensity
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