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Background: Telecytology in rapid on-site evaluation (ROSE) during o This is a retrospective study in which discarded, de-identified
a fine needle aspiration (FNA) biopsy is an emerging trend. Remote cytology body fluid specimens were selected based on specimen
evaluation of FNA aspirate through imaging is a possible solution to cellularity and sample preservation.
obstacles (e.g. manpower needs and lack of proper billing) that SCORES Image quality: DQ vs TB o 11 cases were included in the study.
hinder the implementation of ROSE. However, the ideal staining CRITERIA 3 5 3 500 . B o 4 slide smears were prepared from each case; 3 smears were
method suitable for ROSE imaging has not yet been fully studied. T NUC 2.50 — o fixed with alcohol for Pap stain and Toluidine blue stains; 1 smear
We investigated the rapid staining methods most commonly used for - Nuciear distinct |some detail! not distinct o0 was air-dried for Diff-Quik.
ROSE at UC Dauvis, in particular, whether Toluidine blue (TB) or Diff- membrape | o Pap stain was used as the reference/gold standard in this
Quik (DQ) is better for ROSE telecytology. Design: Eleven cases 2. Chromatin distinet  some detaill not distinct 1.50 study.
with adequate cellularity were included in the study. Three slide texture 1 00 o Diff-Quik and Toluidine Blue were compared using 3
smears were prepared from each case; two smears were fixed with _ . .| absent/not parameters: image quality, efficiency, and cost effectiveness.
alcohol for Pap stain and TB; one smear was air-dried for DQ. Pap 3. Nucleolt distinct  some detall distinct 0.50 I o Image quality: was graded according to 5 criteria:
stain was used as a reference in the study. DQ and TB were 4 Cytoplasmic o | o 0.00 1. Presence of residual background staining
compared using 3 parameters: image quality, efficiency, and cost- detail distinct |some detail| not distinct Mr:;c;?:;e 022?(?1?? Nucleoli Cytc(;z:gislmic B:ekSi?uarI\d 2. Cytoplasmic detail
effectiveness. Image quality was graded according to five criteria: £ Residual w ’ =DQ = TB scta?nﬁ,ug 3. Nuclear membrane (Distinct border and irregularities).
presence of residual background staining, cytoplasmic detail, nuclear - RESIAUa miid- _ 4. Chromatin texture (fine vs coarse)
membrane, chromatin texture, and Staining of nucleoli. Each image baC!(ground Clean/absent moderate dlrty Figure 2. Bar graph showing mean scores of Diff-Quik and Toluidine blue. Diff-Quik if significantly better d. Staining of nucleoli (picked up by the stain or not)
quality criterion is given 9 score of 1 to 3. For efficiency, we stain presence ret?eurcilrenzr memtl)_:arlﬁ, c;_llj:()lp!g_smicgldetiiIF,kaOngSresidual background staining criteria. Diff-Quik has a o For image quality, each criteria was graded from 1 to 3 (1 being
compared the total time to perform each staining method. For cost- Table 1. Image quality criteria scoring for each criteria. A score of 1 to 3 may be assigned to each 0% ARy T TOLIEING DS | poorest and 3 being highest quality) by 2 cytopathologists and a
effectiveness, we Compared the total direct cost of each rapid stain. criteria, depending on the quality. Lowest score is 1 and the highest score is 3 for each criteria. Cytotechnologist.
The results were tabulated and compared. Results: DQ results in o Efficiency.: we measured the total time to perform each
better cytoplasmic and nuclear detaill and leaves a cleaner staining method
background. The average cost to perform TB is $12.00 per slide e R IR R Y - » < o Cost-effectiveness: we calculated the total direct cost of each
versus $27.00 for DQ. The average time to complete one slide for TB 30 rapid stain.
is 10 seconds versus 120 seconds for DQ. Conclusion: DQ ’5 o The results were then tabulated and compared for each stain.
provides a good image quality but is not efficient and cost-effective.
TB is efficient and cost-effective but does not provide an excellent 20
image quality. A different rapid stain that is efficient, cost-effective, 0 _ . .
and provides excellent image quality should be explored. = 15 ° !mage quality: DQ _has a better image qyallty overall. DQ results

2 In better cytoplasmic and nuclear detail and leaves a cleaner

background compared to TB.
10 . . .
Successful pathologic diagnosis after image-guided fine needle o Efficiency: 1B s more efﬂqent. .It takes an average of 10
aspiration (FNA) depends on a number of factors including nature of 5 seconds 1o _perform a single slide using TB and an average of 120
the lesion, aspirator skill, and availability of rapid on - site evaluation seconcs using DQ. _ .
(ROSE)1. ROSE has proven to improve the sensitivity and diagnostic 0 o Cost effectlvgness: TB is more cost effective. TB costs $12.00 to
yield of FNA. There is currently a growing trend in the ordering of Toluidine blue Diff-Quik perfo_rm per Sl!de Versus $27 to perform DQ. .
molecular biomarkers on FNA specimens. ROSE is no longer o The ideal .rapld stain for ROSE jcelecytology ShO.UId be efﬁqent,
performed solely for material adequacy. ROSE helps maximize the Figure 3. Bar graph showing the average cost to perform each stain. Toluidine blue costs $12 cost-effectl\./ez and abpve a_II, provide an excellent image quality.
material recovered from FNA for molecular analysis. There are, _ o o | | | o | average to perform versus $27 for Diff-Quik. Toluidine blue is more cost-effective than Diff-Quik. O Curr.e-nt ?XlStlng rapld s.talns_, TB and DQ, do not have all the
_ _ _ Figure 1. A. Diff-Quik at low power magnification (40x). B. Diff-Quik, at high power magnification showing good ualities ideal for ROSE imaaina.

however, several obstacles that hinder the |mp|ementat|0n of ROSE cytoplasmic and nuclear membrane detail (400x). C. Toluidine blue at low power magnification showing residual 9 . . . . J g : : :
during a fine needle aspiration procedure, that may limit the background staining (40x). D. Toluidine blue at high power magnification showing nuclear membrane and o A different rapld stain tha.t Is efficient, cost-effective, a_nd_ prgwdes
availability of ROSE services. The need for experienced on-site nucleoli details (400x). Also notice the residual stain in the background. an gxpellent |mage quallty should be explored. .Optlmlzatlon Of
professionals and lack of proper billing of the ROSE procedure9,20 Tolgldlne blue_to MProve image quality or exploring a new rapid
are just two of these obstacles. With the increasing demand to Residual 120 stain are possible options.
procure specimens for biomarkers, there is now a great need to Nuclear ~ Chromatin . Cytoplasmic Bace'fg;r::n o
innovate ROSE. Remote evaluation of FNA aspirate through imaging Membrane  Texture detail Staining
IS a pOSSible solution. Telecytology in ROSE is an emerging trend. o Diacon AH, Schuurmans MM, Theron J, et al. Utility of rapid on-site evaluation of transbronchial needle
However, the ideal staining method suitable for ROSE imaging has DQ 245 1.45 Lo/ 2.50 oo aspirates. Respirafion. 2005;72:152-165 | ) |
not yet been fully studied. The type of rapid stain for ROSE is the B 2.09 1.64 1.79 1.67 112 ’ aD;zgisrizﬁt\pé?I:)?oﬁcﬁgsgggg elz:;aijuear]c?ok: ?)fll\flj’n; ;Saesrggslar?c,l a%ialgp:tﬁy. léﬂlggt-ogoggzﬂt;1C1y8t<éf>1<’:l1tggllogy
rate-limiting factor for achieving Ideal ROSE images. We investigated I les 2o el Lézc LuLlnze RA0O0) o Layfield LJ, Bentz JS, Gopez EV. Immediate on-site interpretation of fine-needle aspiration smears: a cost
the rapid Staining methods most Commonly used for ROSE at UC 0 20 40 60 30 100 120 and compensation analysis. Cancer (Cancer Cytopathol). 2001;93:319-322.
Davis, In particular, whether Toluidine blue (TB) or Diff-Quik (DQ) IS Table 2. Mean and p values of the paired T-test in all the 5 image quality criteria. P<0.05 in nuclear _ _ Second? _ ’ :fgi'faiio%ﬁq;'ézic'\t/:’vnggﬁﬂgef{Ei@ﬁ:ﬁghdigénsézlii x’deéoil'.rﬁgﬁﬁgﬁgﬁ ::;?;soi:noi-%ﬁi?ti ggfh;izgf
better for ROSE telecytology. Using three parameters (image quality, membrane, cytoplasmic detail, and residual background staining criteria. y . n . t: lef-QU|I:. ltTolurlfdlne bluhe A Gastroenterol Hepatol. 2007;30:319-324.
efficiency, and cost-effectiveness), we compared DQ and TB. For the average of 10 seconds to perform versus 120 seconds for Diff-Quik. Toluiding blue s more 51 5 o 10.41030075-020% o00a1 | — | cnemstry and dlinical ulily”. J Ora
image qua“ty parameter, we used five criteria in grading: residual efficient than Difr-Quik. o Tambouret, et. Al., Cytopathology and More | FNA cytology: Rapid on-site evaluation—how practice varies.
background stain, cytoplasmic detail, nuclear membrane, texture of CAP TODAY, May 18, 2016,

chromatin, and nucleoli stain.



