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Comparison of Liquid-based (SurePath™) and Conventional
Preparations in Thyroid Fine Needle Aspiration
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Department of Pathology, Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine,
Seoul, Korea

Background : The aim of this study was to evaluate differences in cytologic findings between
conventional preparation (CP) and SurePath™ liquid-based preparation (LBP) in thyroid fine
needle aspiration (FNA). Methods : We analyzed cytological features on a total of 182 thyroid
FNAs (83 CP and 99 LBP) that were histologically confirmed as nodular hyperplasia (NH) or
papillary carcinoma (PAC). Results : LBP was superior in cellular preservation and cellularity
than CP. Interestingly, in LBP, cellularity of NH was similarly high compared to that of PAC.
The three-dimensional pattern was more prominent in LBP than in CP. The presence of folli-
cle structures was more frequently found in LBP than in CP in the PAC group. Dispersed sin-
gle cells in the background were more prominent in LBP than in CP. In the PAC group, con-
trast of the nuclear membrane was more distinctive in CP than in LBP. Conclusions : In thy-
roid FNA, LBP is better for cellular preservation, cellularity, background and nuclear detail than
CP. However, some features in LBP such as high cellularity in NH, prominent dispersed sin-
gle cells, and frequent follicle patterns were unfamiliar findings in CP. Hence, we should be
aware of these cytomorphologic features in LBP to make a proper diagnosis.
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Table 1. Comparison of general cytological features in conventional smear and LBP methods

NH (n = 25) PAC (n = 157)
CP (%) LBP (%) CP (%) LBP (%)
(n=12) (n=13  Pvale (n=71) (n=gp)  Pale
CPre Good 6(50) 13(100) 0003 40 (56.3) 86 (100) 0.000
Poor 6 (50) 0 31(437) 0
Background Clear 1(8.3) 7(538) 0015 13(18.3) 69(80.2)  0.000
Obscure 11(91.7) 6(46.2) 58(81.7) 17 (19.8)
Cellularity Low 12/(100) 3(231) 0000 37 (52.1) 22(256) 0000
Moderate 0 6(46.2) 27 (38) 22 (25.6)
High 0 4(30.8) 7(9.9) 42 (48.8)
3D pattern Absent 12 6(46.2) 0003 51(718) 8(9.3) 0.000
Present 0 7 (53.8) 20 (28.2) 78(90.7)
Folicle Absent 9(75) 5(385) 0066 69(97.2) 58(67.4) 0000
Present 3(25) 8(61.5) 2(28) 28 (32.6)
DS None 2(16.7) 0 0.008 7(99) 6(7) 0.000
Afew 8(66.7) 3(23.1) 57 (80.3) 30(34.9)
Frequent 2(16.7) 10(76.9 7(9.9) 50 (58.1)

LBP, liquid-based preparation; NH, nodular hyperplasia; PAC, papillary carcinoma; CP, conventional preparation; CPre, cell preservation; DS, dis-
persed single cell.
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Table 2. Comparison of nuclear and cytoplasmic features in conventional smear and LBP methods

NH (n = 25) PAC (n = 157)
CP (%) LBP (%) CP (%) LBP (%)
(n=12) (n=13  Pvale (n=71) (n=ge)  Pvae
Nuclear size Small 12 (100) 11(84.6) 0.157 11(15.5) 14 (16.3) 0.325
Moderate 0 2(15.4) 57 (80.3) 63 (73.3)
Large 0 0 3(4.2) 9(10.5)
NA None 7 (58.3) 9(69.2) 0.571 0 0 0.053
Mild 5(41.7) 4(30.8) 38 (53.5) 59 (68.6)
Marked 0 0 33(46.5) 27 (31.4)
NMI Smooth 9(75.0) 10(76.9) 0.545 0 0 0.028
Smoothly irregular 2(16.7) 3(23.1) 27 (38.0) 18 (20.9)
Irregular 1(8.3) 0 41(57.7) 58 (67.4)
Irregularly wrinkled 0 0 3(4.2) 10(11.6)
CNM Poor 12 (100) 8(61.5) 0.016 1(1.4) 3(3.5) 0.000
Good 0 5(38.5) 35(49.3) 72(83.7)
Excellent 0 0 35(49.3) 11(12.8)
Chromatin Compact 10 (83.3) 6(46.2) 0.138 0 0 0.010
Coarsely granular 2(16.7) 6(46.2) 0 0
Finely granular 0 1(7.7) 18 (25.4) 39 (45.2)
Pale-smudge 0 0 53 (74.6) 47 (54.7)
Nucleolus Non-visible 11(91.7) 11(84.6) 0.588 34 (47.9) 16 (18.6) 0.000
Visible 1(8.3) 2(15.4) 37(52.1) 70 (81.4)
INCI None 11(91.7) 13 (100) 0.288 0 8(9.3) 0.008
Present 1(8.3) 0 71(100) 78(90.7)
Cytoplasm Dense/Oncocytic 2(16.7) 1(7.7) 0.490 9(12.7) 10(11.6) 0.841
Faint/Vesicular 10(83.3) 12(92.3) 62 (87.3) 76 (88.4)

LBP, liquid-based preparation; NH, nodular hyperplasia; PAC, papillary carcinoma; CP, conventional preparation; NA, nuclear angularity; NMI, nucle-
ar membrane irregularity; CNM, contrast of nuclear membrane; INCI, intranuclear cytoplasmic invagination.
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Fig. 1. Liquid based preparation (SurePath™). (A) For cases of nodular hyperplasia, the aspirate shows moderate cellularity and frequent
cell ball and follicular patterns in the colloid background. The inset shows benign follicular cells. (B) In papillary carcinoma, the low power
pattern is similar to those of nodular hyperplasia. The inset shows atypical follicular cells with the characteristic features of papillary carci-

noma (Papanicolau stain).

Fig. 2. Papillary carcinoma. (A) In conventional preparations, atypical follicular cell clusters have large atypical nuclei with pale-smudge
chromatin and excellent contrast of nuclear membrane. (B) Compared to conventional preparations, liquid based preparations
(SurePath™) show more marked anisonucleosis, and less distinctive contrast of nuclear membrane (Papanicolau stain).
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