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ABSTRACT Objective: To study the sensitivity and specificity of US-FNAB's (Ultrasound-fine needle aspiration biopsy, US-FNAB)
combined with the analysis of BRAF"™*, RET/PTC rearrangements in preoperative diagnosis of papillary thyroid carcinoma (PTC)
diagnosis in order to provide useful molecular biomarkers for preoperative precise diagnosis of PTC. Methods: Thyroid US-FNAB
specimens from 346 nodules with suspicious malignancy risk of US features and 152 corresponding surgical samples were examined for
the presence of BRAF'", RET/PTC rearrangements by PCR. DNA sequencing and analysis were performed. Results: Of the 346
nodules, 192 nodules were clinically observed, 152 nodules underwent surgery, and 2 nodules refused suggestions of surgery. 51
BRAF"™ mutations were found in FNAB specimens, of which 36 nodules were cytologically diagnosed carcinoma and 11 were
indeterminate and 4 were benign. 20 RET/PTCI rearrangements were found in FNAB specimens, of which 17 nodules were cytologically
diagnosed carcinoma and 2 were indeterminate and 1 follicular adenomas. 3 RET/PTC3 rearrangements were found in FNAB specimens
which were cytologically diagnosed carcinoma. All nodules with the above molecular biomarkers were confirmed PTC after
thyroidectomy. BRAF"”* mutation analysis was performed on the surgical specimens from the 45 histologically diagnosed PTC that
were negative in US-FNAB samplings. Only one case was negative. Molecular biomarkers analysis significantly enhanced the diagnostic
value of cytology for PTC from 73.96 % to 92.71 % . Conclusions: Molecular biomarkers analysis can significantly enhance the
diagnostic value of cytology for PTC and is also helpful for personal diagnosis and treatment.
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Fig.1 Cytologic slide of a malignant specimen(SPx 200)
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Fig.2 Cytologic slide of benign specimen(SP* 200)
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Fig.3 BRAF gene was analyzed by PCR
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Fig.5 RET/PTCI and RET/PTC3 rearrangements were detected by
nested-PCR
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Fig.6 RET/PTCI rearrangements
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Fig.7 RET/PTC3 rearrangements
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Fig.4 BRAF'" mutation
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Fig.8 Correlation between preoperative cytology, molecular findings, and corresponding histological diagnosis

Note: PTC, papillary thyroid carcinoma; FTC, follicular thyroid carcinoma; MTC, medullary thyroid carcinoma; BL, benign lesion. BRAF'""**mutations

with RET/PTC]I rearrangements were detected in 3 nodules. No findings meant anyone of BRAF'"7** mutation, RET/PTC1, RET/PTC3 rearrangements

was detected.
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% 1 R#j US-FNAB 5 US-FNAB Et& BRAF"™ ., RET/PTC1 ,RET/PTC3 £ W7 PTC RUBIRNE A5 FiE BRI (%)
Table 1 Sensitivity and specificity of Preoperative US-FNAB diagnosis and US-FNAB combined with the analysis of BRAF"*** _RET/PTC

rearrangements (%)

Preoperative diagnosis Sensitivity(%) Specificity(%) Accuracy(%)
US-FNAB 73.96 92.86 80.92
US-FNA+ BRAF+ RET/PTC 92.71%* 92.86 92.76*

Note: *P<0.05, compared with US-FNAB group.

& 2 152 A HURBREE T BIARET US-FNAB 5 US-FNAB B & BRAF™ RR%E ( RET/PTC EHHS Wi 5 i Z B EL BRI Mg R (1)
Table 2 Comparison of US-FNAB diagnosis with US-FNAB+BRAF+RET diagnosis for 152 nodules of thyroid gland

US-FNA+BRAF+RET

US-FNAB Total
Positive Negative
Positive 75 0 75
Negative 18 59 77
Total 93 59 152

% 3 BRAFT™ B33 5 B 45 IR/ AR IRSMBIL R B AR B 2 AT

Table 3 Correlation between BRAF"™* mutation, gender, tumor size, extracapsular extension and lymph node metastasis

Clinical factors Number BRAF"A mutation(%) X2 value P value
Gender
Male 23 16(69.57)
Female 73 36(49.31) 2.88 >0.05
Tumor size(cm)
<1.0 49 24(50.00)
2 1.0 47 28(59.57) 1.08 >0.05
Extracapsular extension
Yes 32 22(68.75)
No 64 30(46.88) 4.11 <0.05
Lymph node metastasis
Yes 37 24(64.86)
No 59 28(47.46) 2.77 >0.05

PTC FE5tE R 100 %, BARIZFER T T HR AR R,
EAEHAF 1 R RIE R , 0L | S A 1T 1R 22 B % S o v
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(95/96).,

Bk T BRAF™™ 5878 APK Jl i 35— L . TEE A3
KA & RET/PTC EHE, HRIEARFIIEHE IR LR
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EATERIATRE . RAEFEARIG LSRR BRAF™ 328145 T 46
UE, KA US-FNAB A HF BRAF™ 58 ARK I (1) B D 22K
98.96 %, (HiZ BN R E iGN T RET/PTC HE, A fFir—#
ARG AL RAIE 5 @ AR Y HITXF G A 75 PR B8 Sy FELR 9 1)
ERF 5 O AT TR A T U b B0, AT o A 10 SN T A X
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HUPERRIE 257571 F R IR A A BRI 48 T rh 38 AR R 2
FER AR R AR K BFSE Y, RET/PTC SEHEYUIL T PTC,3
ANBEREIE L1 D URALR HAR B S 52 A RAPESS Sy had ok & 9
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