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Non-Gyn Cytology on Liquid-Based Preparations

“The validity…depends upon the 
experience & skill of the cytologist, the 
adequacy & preservation of specimens, & 
proper preparation & staining of smears”

J Intern College Surg 1954;21:419
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Conventional preparation

Advantages
� fast
� inexpensive
� rapid read
� retains background
� routine processing

Disadvantages
� multiple slides, ~6
� artifacts
� obscuring background
� tedious & time-

consuming to screen

Obscuring inflammation Air-drying

crush Obscuring blood
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filter-based
20 mm
methanol

density gradient
13 mm
ethanol

SurePathThinPrep

Liquid-Based Cytology

ThinPrep sample collection

Cytolyt® or Preservcyt®

Lab
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TP 2000 processor TP 5000 processor

1 slide at a time 20 slides at a time

ThinPrep filter-based process

dispersion cell collection cell transfer
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Surepath density gradient: cell enrichment

courtesy BD

Basic differences

ThinPrep SurePath
_____________________________________________________________________________________________________________________

monolayer, flattened 3-D clusters in different 
3-D clusters planes of focus

Ascitic fluid: metastatic ovarian adenocarcinoma



11/28/2015

6

Advantages of LBC

� Easier collection & transport
� Standardized prep
� Elimination of obscuring elements
� Ease of screening 
� Excellent preservation 
� Application of ancillary techniques
� Morphology & accuracy is similar to conventional 

smears 

Ren.  Acta Cytol. 2014;58:522; Hoda, Diagn Cytopathol 2007 35:621

� CAP require 90% 2-day turnaround time 
for routine non-gyn cases

� LBP facilitates this aim

Turn-around time

Jones. arch pathol lab med, 2001;125:1279
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Liquid-Based Cytology

� Disadvantages
� Does not permit on-site evaluation
� Only for Papanicolaou staining, not for 

Romanowsky stains
� Minor morphologic differences require 

familiarity
� Myths

� You cannot see background elements
� Disrupted architecture

Efficacy of LBP versus CS in FNA samples

� “Diagnostic accuracy was better in LBP due to 
lack of background debris better morphology”

� “In some cases, because of a decrease in cell size, 
clustering & background alteration, CS was 
essential”

Tripathy.  J Cytol. 2015;32:17 



11/28/2015

8

“The principle of cytology… is simple: in 
smears, the images of cells recorded in 
visual memory are compared to images of 
cells that are under examination”

Koss & Gompel: 
1999; 

Introduction to gynecological cytopathology with 
histologic and clinical correlations

Pattern recognition is key to interpretation

sp

Hodgkin Lymphoma
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LBP: greatest advance in >50 y

Liquid-based Cytology

� 10 illustrative cases, wide range
� cytologic features on LBC
� comparison with conventional preps
� diagnostic pitfalls of LBC
� review of literature
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Illustrative case #1

57-year-old woman,
right breast mass

tp

Diagnosis: Lobular carcinoma
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� Cells uniform, plasmacytoid, 
loosely-cohesive, single, 

� Cytoplasm denser, targetoid +/-
� Nuclei irregular, hyperchromatic, 

nucleoli +

Invasive lobular carcinoma on LBC

Biscotti, Diagn Cytopathol 1999;21:137 
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Ductal breast ca

tp

“Clinging” diathesis

Mucinous carcinoma

tp
cs, pap
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tpcs, papcs, dq

fibroadenoma

� Disintegration of epithelium & stroma

Case 2
46-year-old woman with 
bloody nipple discharge
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Papillary ca of breast tp

Few single cells, papillary clusters, nuclear atypi a

cs, pap

jayaram acta cytol 2007;51:3 

tp
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LBC in FNA of breast-
Accuracy on CS vs LBC

Sensitivity 84.4 vs 86.3%
PPV 96.5 vs 95.0%
Specificity 98.6 vs 96.5%
NPV 91.1 vs 88.0% 

Gerhard.  Acta Cytol. 2014;58:533; Bedard, AJCP 1999 ;111:523

� Fibroadenoma
� ��� � myoepithelial cells
� ��� � epithelial-stromal relationship

� Mucinous carcinoma
� ��� � mucin

Breast cytology, pitfalls
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Illustrative case #3
66-year-old man
solitary liver mass, CT-guided FNA of liver

Small cell anaplastic ca

tp
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Small cell carcinoma of lung

Synpatophysin+

Small cell ca on LBC

� background clumped necrosis
� discernible cytoplasm

Myths
� chromatin smearing non-existent
� decreased nuclear molding
� nucleoli may be visible

Smith, Diagn Cyto 2004;30:216;Bavkatty, Diagn Cyto 2 00 3;29:8
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Small cell ca on LBC

tpcs, pap

LBP in Lung Lesions

Michael.  Acta Cytol. 2014;58:563; Halloush. Cytopat hology. 2007;18:44 

t
p

dq

Diagnostic accuracy of LBP is �  CP; can be used for 
molecular & other ancillary tests. Knowledge of  

morphological artifacts is useful
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Infectious organisms in LBC

� easier to detect
� less background mucus improves detection
� special stains can be performed on LBC
� diagnostic accuracy: 1 LBC ~ 2-4 cytospin

Laudadio, Diag Cytopathol 2006;34:553; Hoda, Diag Cyto pathol
2005;33:244; Kobayashi, Diag Cytopathol 1998;18:71

?, tp

Granuloma
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Candida Herpes Actinomyces

sptp tp

Blastomyces CMV Cryptococcus 

tp
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Strongyloides stercoralis

Hoda, Diagn Cytopathol 2007;35:503tp

Linssen, Acta Cytol 2004;48:497

Pneumocystis tp
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Aspergillus

tp
Hoda, Diagn Cytopathol, 2005; 33:244

Crapanzano, Cancer 2001;93:364

Illustrative case #4

75-year-old man, 
EUS-guided FNA of pancreas mass
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tp cs, pap

Diagnosis: Pancreatic adenoca

Pancreatic adenoca

sp
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Necrosis 

Minamiguchi, Diagn Cytopathol 2004;30:292

� Sensitivity TP:CS 091%:058%
� Specificity TP:CS 100%:100%

“LBC new frontier in assessment of pancreas” 

Pancreatic ca - better preserved on LBC

Siddiqui, Diagn Cytopathol 2005;32:75 
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Case 4
26-year-old female 

abdominal pain , obstructive jaundice

granular cell tumor of bile duct

tp Hoda et al acta cytol 2005;49:199
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cs, pap

granular cell tumor, bile duct

lui et al acta cytol 1999;43:552

Illustrative case #5
28-yr-old man,
thyroid nodule
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Papillary thyroid ca

tp
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Thyroid papillary ca- pitfalls on LBC

� Architecture:
� fragmented papillae, > on tp

� Myth:
� Nuclear pseudoinclusions, difficult to see

Rossi.  Acta Cytol. 2014;58:543; Michael, Diagn Cytop athol 2000;23:63
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Thyroid aspirates on LBC

� Sensitivity of LBC: 97.6%
� Specificity of LBC: 92.9%
� Positive Predictive Value: 93.0%

� LBC: gaining as technique of choice for thyroid 

Ford, Otolaryngol Head Neck Surg 2002, 126:554 
Leung, Diagn Cytopathol 1997;16:368

Illustrative case #7
40-year-old woman with parotid mass
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Monomorphic cells

papillary groups with transgressing 
vessels

round nuclei, prominent nucleoli

abundant, eosinophilic foamy cytoplasm

Mammary secretory analogue carcinoma (MASC)
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� Described in 2010
� t(12;15)(p13;q25) ~ fusion of ETV6 with NTRK3
� DDX: oncocytic tumors & mucoepidermoid ca
� Monomorphic cells, round nuclei, prominent 

nucleoli, abundant, eosinophilic foamy cytoplasm, 
papillary groups with transgressing vessels

MASC
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circumscribed, lobulated 
unencapsulated, microcystic 
& tubular structures with 
bubbly, secretions; pale 
eosinophilic granular 
cytoplasm & low grade nuclei 
with distinct nucleoli
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tp

pap, cs dq

Adenoid cystic ca

tp

cs, dq cs, pap
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Salivary gland accuracy for CS vs LBC

� Series #1 cs study, n: 154
� Sensitivity 82%
� Specificity 86%

Khafiji, Ca Cytopathol 1998;84:153

� Series #2, cs & tp, n:74
� Sensitivity of lbp & CS 82% vs 100%
� Specificity of lbp & CS 96% vs 100%

Khafiji, Acta Cytol 2001;45:567

Salivary gland lesions pitfalls on LBC

� Less extracellular material &
� Less stromal/epithelial relationship
� TP should be used with CS for salivary gland FNA

Rarick.  Acta Cytol. 2014;58:552
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Illustrative case #8
60-year-old man 
palpable left cervical lymph node

tp

Metastatic melanoma
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cs, pap cs, dq

Metastatic melanoma

tp

Melanoma on LBC

� Nuclei: chromatin coarser 
pseudoinclusions ��� �

� Cytoplasm: intracellular melanin +
� Background: melanin ��� �

cells concentrated
no large cell group

Hoda, Cytojournal. 2007 Sep 19;4:18.
Morrison, AJCP, 2002;118:435-441



11/28/2015

36

Illustrative case #9
66-year-old woman with an 
ovarian mass

Pelvic washing

tp

Serous ovarian tumor
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pleural effusion, Metastatic breast ca “morula”

Gutman, Diagn Cytopathol 2005;32:181tp

Effusion cytology on LBC

� even distribution of cells 
� nuclear detail enhanced
� N:C preserved
� elimination of some background elements

LBC can replace conventional preps for effusions

Gabriel, Acta Cytol 2004;48:825
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Illustrative case #10
70-year-old man with enlarged neck nodes

Hoda, Diagn Cytopathol 2005 33;6:450

CK20

Merkel cell carcinoma

tp



11/28/2015

39

Giri , Acta Cytol 2000;44:232

MNF116

Metastatic basal cell ca

tp

� More intensity on LBC  
� Lesser background on LBC
� Easier to interpret

Immunocytochemistry on LBC 
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� performance of ancillary tests
� ��� � diagnostic accuracy
� ��� � unsatisfactory rate
� preserved cell features 
� ��� � fixation artifact
� cleaner background 

Liquid-based cytology
Conclusions

� If used properly , LBP 
can yield excellent 
results 

Summary


