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Mineralogy of psammoma bodies in papillary thyroid carcinoma

ZHAO Wen-wen', WANG Chang-qiu', LU An-huai', ZHANG Bo?, LIU Jian-ying’ and MEI Fang’
(1. The Key Laboratory of Orogenic Belts and Crustal Evolution, School of Earth and Space Sciences, Peking University,
Beijing 100871, China; 2. Pathology Department in School of Basic Medical Science, Peking University Health Science Center,
Beijing 100083, China)

Abstract: The mineralization of the psammoma body has a high specificity in diagnosing papillary thyroid carcinoma, and an analysis
of its mineral composition may provide some support information on the origin and development of the disease. Focusing on the con-
centric lamellated calcified bodies in papillary thyroid carcinoma, the authors used ESEM, EDAX, EPMA, FTIR and HRTEM to in-
vestigate the morphology, structure and mineral composition of the sample. The results show that the concentric lamellated structure
has genetic characteristics of micromicellae, and that the psammoma bodies are composed of nano-size carbon hydroxyapatite and some
amorphous calcium phosphates with relatively low values of Ca/P(At% ). The Ca, P and Ca/P(At% )in the psammoma body have an
increasing tendency inwards.
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Fig. 2 ESEM a ¢ and BSE b photographs of the densed psammioma body’ s section
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Fig. 4 ESEM a and high expansion ESEM b photographs of the psammoma body’ s section
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Fig. 5 EPMA backscattered electron images of psammoma body’ s section of 566684-15 a and 487735-1 b
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Table 1 EPMA analytical results of Ca P and Ca P in C2* PO
a 4
psammoma body’ s zones
566684-15 487735-1

P % x2Ca % CaP P % xCa % CaP
1 15.12 20.24 1.339 13.36 21.08 1.578 Ca?"
2 14.49 23.38 1.614 14.00 22.10 1.578 PO; -
3 14.48 22.26 1.537 13.30 21.08 1.585
4 15.28 23.25 1.522 12.81 19.59 1.530
5 14.61 22.79 1.560 12.04 18.26 1.516
6 14.47 3.90  1.652  13.75  21.64  1.574 6 1041 em! PO}
7 14.42 22.94 1.591 12.67 19.32 1.524 -

961 cm

8 14.25 23.45 1.646 12.50 18.97 1.496 N
9 14.56 22.8  1.569  11.94  17.86  1.496 POy
10 15.05 23.66 1.572 11.76 18.08 1.538 1 400 em ! CO%*
11 14.58 22.93 1.573 11.60 17.22 1.484
12 15.60  18.94  1.214  11.84  17.94  1.514 873 em! s
13 1461 20.44 1.399 3357 cm”! OH"™ 1644 cm™!
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Fig. 6 Infrared spectra of psammoma bodies d ICDD 15-0100
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Fig. 7 HRTEM morphology a  diffraction pattern b and lattice photo ¢ of mineralized granular and short prismatic particles
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Table 2 Calibration results of electron diffraction rings of Ca P
granular particles : : 1,405 Ca P
I Ri pixel Ri* RI1> 3Ri* R1*> di A di A hkl
1 164.74 1 3 3.4599 3.4510 002
2 205.00 1.53 4.59 2.780 4 2.8220 211 .
3 254.24 2.37 7.11 2.2420 2.2710 310 Ca P
4 286.29 3.03 9.09 1.9910 1.9490 222
6 328.12 3.96 11.88 1.7372 1.7570 303
6 384.61 5.24 16.26 1.4820 1.4760 510
3
Ca
P=1.701 Ca P 7C
d ICDD 15-0100
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