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Impact of thyroid calcification on pathological diagnosis and its value of time-gradient decalcification
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Abstract: Objective To systematically explore the association between thyroid calcification and papillary thyroid carcinoma (PTC),
its impact on the expression of immunohistochemical markers, and to evaluate the value and optimization schemes of surface
decalcification techniques in addressing diagnostic challenges of intraoperative frozen section. Methods A retrospective analysis of
451 thyroid surgery cases was conducted. The correlation between calcification and PTC was analyzed using the y? test. The expression
differences of Galectin-3, CD56, and Ki-67 were examined. A surface decalcification experiment was performed on fresh calcified
tissues to assess the impact of decalcification time on frozen section quality and cellular morphology. Results Association analysis
between calcification and malignancy showed that the proportion of PTC in the calcification group was significantly higher than in the
non-calcification group. Immunohistochemically, the absence of CD56 showed 100% specificity for PTC with calcification; Galectin-
3 had high sensitivity but low specificity; Ki-67 >5% was more commonly detected in PTC without calcification. Decalcification
experiment revealed that prolonged decalcification time improved section quality, but morphological features of most tumor cells were
lost. Decalcification did not affect paraffin sectioning or immunohistochemical results. Conclusion Thyroid calcification is an
important indicator of PTC. The 'time-gradient decalcification and twice frozen sections' can effectively balance section quality and

cell morphology preservation, providing a systematic solution to improve the accuracy of intraoperative frozen diagnosis of calcified
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thyroid lesions.
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1.2.1 L& Milestone ALY, Leica CM1950 K& ML, HARHE TN, #
WH I F, DAKO & HBh Yt ll, Leica 2245 A AL, Akt 4 A s sl il .
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IRy 2 Y 193 74:119
FL R I8 e e Y 11 2:9
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28 1 R IR e 22 6:16
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255 1 R AR e 72 16:56
TR ELT B RO R 1 0:1
it 451 52.2+15.1 146: 305
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Fm T (86.6% vs 73.6%, P<0.01) ; #5fbdrh& AT SR Sl = (77.3% vs
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e FAA (n=172) THMA (n=277) Aih (n=449) P&

EPIN = DN N7 149 (86.6%) 204 (73.6%) 353 <0.01
24 JiL Ay 133 (77.3%) 193 (69.7%) 326 <0.05

JEI Y TR 16 (9.3%) 11 (4%) 27 <0.05

ARIE I A 23 (13.4%) 73 (26.4%) 96 <0.01
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2.3.1 EFRBARERAMKEFEEENSG LN (23 SEBIAIMIBRAL: 5
TR TS AL B 45 75 2 54 Galectin-3 (F54K 97.0% vs 451k 96.4%) . £54L% CD56 #iARH
PERBEAL T 50T (454 22.6 vs TE451k 26.9%) .« 451k Ki-67>5% LU 7 5 Z % T 451k
B (7.5%vs 17.1%) ; JEERHE: A0 AEES 1 A3 = 3R 1A Galectin-3 (8546 100% vs
ToE51E 90.9%) . 540 CD56 KA PEZ & T LA (8546 31.2% vs o451k 18.2%) . 45
A Ki-67>5%FH 4 b B AR T 8540 (4546 0% vs TLE 1L 18%) , R BB SRR
X (P<0.05) .

* 3 AR FAR IR R S g AR TR M ZR A0 EE o)A

A AR SFIRER  EEAFRER TERRE  SidpERR BEAIEER P
BRASR  ORE (Nl SRR (& FSLWE (B i RERFRE
B (28 WA n=16) A n=193) MR &) (n=23) (n=73)
A n=133) n=11)
Galectin-3 129 16 186 10 14 18 <0.01
(97%) (100%) (96.4%) (90.9%) (60.9%) (23.1%)
CD56 30 5 52 2 23 72 <0.01
(22.6%) (31.2%) (26.9%) (18.2%) (100%) (98.6%)
Ki-67>5% 10 0 33 2 1 0 <0.05
(7.5%) (0%) (17.1%) (18%) (4.3%) (0%)

2.3.2 Galectin=3. CD56. Ki-67>5%#F &4 & F WK BRI LME Py 2t (x4

Galectin-3: 5L AUC & T451055 4 AUC  (TE854L 0.92 vs £51k 0.79) HEURME A

95.6% % 7PN 76.7%; CD56: £54LJKEAF AUC & =T o451 AE AUC (451k 0.88 vs 451k

0.85) HABURNE N 76.8% 4% 5N 100%; Ki-67>5%: TEAG4LIRAE AUC & T840 %4 AUC
B854k 0.81 vs 54k 0.68) H AU A 17.2%FF 7 144 100%.
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Galectin-3 0.79 98. 0% 39. 1% 0.92 95. 6% 76. 7%

CD56 0.88 76. 8% 100% 0.85 73. 5% 98. 6%

Ki-67>5% 0.68 9. 3% 95. 7% 0.81 17. 2% 100%
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E@. TRASIKEYF HE, =40 E@. BidS 1 48k F HE, >40 E@). 45 3 /-4t ukiE ¥ F HE, =40 E@. s 5 43 hvk
HY A HE, =40 BG. K AS 5 A Y] A HE, =40 E®. Galectin-3 EnVision ¥, 200 E@.CD56 EnVision ¥, 200
Kl®. KI-67 EnVision %, 200
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3.1 HBAE T RIRILKRBAR RN P50 PRI K 2R AR, R T 850 BEHL
il DL I 5 BRI 70 7 h5 S 1Bl B R /AT T — B/ E A, AT U aed (| 73 B A 30 H
IREREG AL 5 HUARBR LS IR e 2 8] B AT B2 AR S . BRATTHIBIE T 16 Bl S8 T 454k /& PTC 1)
HE TR bR, XN TR UK R HER IS WAL A T B . SR, A5 AR B an i
AZ W K T HORPE . RN In AR SRS E, 81 Galectin-3. CD56. Ki-67 ££H!
WRBRFL AR FSAC ARG AL P 22 73R8, SR e etk PTC Al e B AR A 27 5t
PR L2 WA S 002 Wrd (R i R, DL BIR S Il PR IR I6 T AT

Galectin-3(F-FLMREE R-3) 2 p-FAMEFL GEA, BTRERFKEL, Z5HER
PR AHIRRNIN . HEBE . AT R IIESE A A AR . Galectin-3 2 B 212 W (1) HE 2 A
Wy, A TR R R B A B S R AR 1B, ERE R T AL HUIR R 2L, Galectin-3
FAAEARARH R A, AE T2 W8S 40 BB B33 5t IR BH ;. CDS6 (R 4l I 266 B 20 1
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