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Introduction 

    Thyroid FNAC specimens were gathered during a period of 3 years (from January 2015 to December 

2017) in the Division of Cytopathology, Department of Pathology in Chi Mei Medical Center. This study 

compared the performance of CS with SP-LBC in specimens received over two different periods. This is 

not a split sample study. During the period January 2015 to June 2016, Thyroid FNAC specimens were 

processed by CS. From July 2016, the laboratory switched to SP-LBC technology for processing thyroid 

FNAC specimens.  

 

    FNAC were performed by using a 22-gauge needle under ultrasound guidance. CS slides were 

prepared by expressing the aspirated materials from the needle onto slide glasses and compressing by 

a second slide. Two slides were immediately fixed in 95% alcohol and stained by the Papanicolaou 

staining method, and the two others were air dried and stained with Wright stain. For specimens 

processed for SP-LBC, the needle was rinsed gently with 10 ml Cytorich Red preservative (SurePath). 

The fluid was then mixed by vortex for 10 min to homogenize and centrifuged again at 600 g for 5 

minutes. The supernatant was aspirated, and the cell sediment was placed in a vortex mixer. The 

sample was processed using the BD PrepStain™ Slide Processor. One slide was prepared and stained 

by Papanicolaou stain. 

 

    A total of 3144 CS samples and 4076 SP-LBC samples were included in this comparison of 

diagnostic values. Sensitivity, specificity, accuracy, positive predictive value and negative predictive 

value were calculated.  

Results 

Table 1. Comparison of diagnostic rates in conventional smear and SurePath liquid-based cytology 

Cytologic diagnosis CS SP-LBC 

Unsatisfactory 1235 (39.3%) 1045 (25.6%) 

Benign 1541 (49.0%) 2582 (63.3%) 

AUS/FLUS and FN/SFN 278 (8.8%) 318 (7.8%) 

Suspicious for papillary carcinoma 39 (1.2%) 63 (1.6%) 

Papillary carcinoma 51 (1.6%) 68 (1.7%) 

Total 3144 (100%) 4076 (100%) 

Fig. 2. Nuclear features of papillary carcinoma in (A) CS and (B) SP-
LBC slides, (Papanicolau stain,1,000). In the SP-LBC slide (B), 
papillary carcinoma exhibits better-preserved nuclear details, 
prominent nucleoli than the CS slide (A).The nuclear membrane 
shows zigzag irregularity (arrow) in SP-LBC slide (B). 
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Discussion 
    The CS preparation is restrictive in evaluating cytologicalslides because of many useless smeared 

slides, low cellularity, drying artifacts and poor fixation. The CS preparation requires more effort and 

time consumption and has a decreased rate of accuracy. In addition, the SP-LBC preparation produced 

slides with a cleaner background and more cellularity than the CS preparation. Each follicular cell 

shows superior nuclear detail, and more distinct cytoplasmic features than with the use of the SP-LBC 

preparation. The advantages of the use of the SP-LBC preparation are the saving in time and effort for 

diagnosis. SP-LBC is available as an alternative method to CS to overcome the diagnostic difficulties. 

However, awareness of the cytomorphological features seen in the SP-LBC method is essential to 

make a proper diagnosis for avoiding misinterpretations. Limitation of present study was comparison of 

two techniques over different periods of time rather than split sample method. Split sample method is 

definitely better, however the present results are significant as the number of samples in both periods of 

time is large and the results are comparable to those reported in literature from western world. 
    The comparison of diagnostic rates in CS and SP-LBC is summarized in table 1. Unsatisfactory rates 

showed significant reduction from 39.3% in the CS to 25.6% in the SP-LBC. Further, 63.3% and 49.0% 

were diagnosed as benign in SP-LBC and CS, respectively; 7.8% and 8.8% cases were diagnosed as 

indeterminate categories (AUS/FLUS and FN/SFN), respectively; 1.6% and 1.2% cases were 

diagnosed as suspicious for papillary carcinoma, respectively; and 1.7% and 1.6% cases were 

diagnosed as papillary carcinoma, respectively. Cyto-histologic correlation showed in diagnostic 

accuracy (85.9% vs. 83.9%) and sensitivity (68.3% vs. 64.6%) and specificity (97.8% vs. 100%) and 

positive predictive value (91.3% vs. 100%) and negative predictive value (81.9% vs. 77.1%) between 

SP-LBC and CS. 

Conclusions 

    The diagnostic accuracy showed no significant differences of SP-LBC than CS. The unsatisfactory 

rates showed reduction in SP-LBC preparation. Thus, SP-LBC is a viable alternative to CS and has the 

advantages of standardization of preparation with decrease in unsatisfactory rates. 

Methods 

    Fine-needle aspiration cytology (FNAC) using conventional smear (CS) has been widely accepted as 
the primary diagnostic tool for thyroid lesions. But the CS has some limitations related to inadequate 
sampling such as a bloody background and low cellularity and poor cellular preservation. Some 
clinicians typically smear many useless slides (averaging four to eight slides) and most slides show only 
blood that included very few follicular cells, making diagnosis difficult in many cases. The development 
of liquid-based cytology (LBC) preparations is increasingly replacing CS. The purpose of the current 
study was to evaluate the differences between SurePath liquid-based cytology (SP-LBC) and CS in 
thyroid FNAC and to compare the adequacy, diagnostic accuracy and cytomorphologic features. 

    The cytomorphological features of SP-LBC showed better-preserved nuclear details, more cellularity, 
more prominent three-dimensional pattern and cleaner background than CS (Fig.1). For papillary 
carcinomas, the features were very similar but are much clearer than the features observed by CS. The 
cells arranged in three dimensional clusters or mono-layered flat sheets or syncytial fragments, 
angulated nuclear membranes, nuclear cytoplasmic inclusions, nuclear grooves, ground glass nuclei 
and convoluted nuclei with zigzag irregularity (Fig. 2A and B). 

Fig. 1. Benign cases. (A) CS slide shows less follicular cells and some 
dispersed colloids and debris in the background of lysed red blood 
cells. (Papanicolaou stain,200). (B) SP-LBC slide shows moderate 
cellularity and follicular cells in the clean background. (Papanicolaou 
stain,200). 


