Technical EQA Detailed Results 

Run 4
Assessment of the grids submitted to this round of the EQA scheme along with the supporting information asked for has provided a substantial amount of information about the variation in techniques we all employ in producing our end product. This information forms a baseline of knowledge for the EQA scheme and represents our techniques and quality standards at this point in time. As the EQA scheme continues to progress we should hopefully see EQA scores rise as participants consider the techniques they are using and question themselves “is there a different and maybe better method of achieving their desired end product?”
On this round of EQA participants were asked to submit a stained grid of ultrathin sections for assessment.
The grids were scored out of a maximum mark of 20 by each assessor. The 20 marks were subdivided into the following sections;

· Section Cutting




8 Marks
· Marks deducted for;

· Chatter




2 Marks

· Scores




2 Marks

· Holes




2 Marks

· Folding of Section


1 Mark

· Section lost over edge of grid

1 Mark
· Staining Quality




7 Marks
· Marks deducted for ;

· Precipitate



4 Marks

· Under/Over Staining


3 Marks
· Overall Appearance of Grid



5 Marks
· Consideration Given to;

· Selection of Grid


3 Marks

· Fibre / Dirt Contamination

2 Marks

The scores from each of the 4 assessors were then averaged to produce a single final mark for each participant.  
A score of 12 and above represents sections of diagnostic quality. Anyone scoring under 12 should consider reviewing their section production procedures. A score of 16 and over indicates work of a very high standard.
 The scores for this round of assessment are as follows;
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Of the 20 participants who submitted grids to this round of the EQA scheme only 2 failed to reach the desired mark of 12 out of 20. In contrast 14 participants achieved a score of 16 or over out of 20 (70% of participants) representing work of a very high standard.
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 RUN 4
These results show an improvement from run 2, the last time stained grids were assessed. In run 2 only 33% of participants scored over 16.

[image: image3]RUN 2
Section Quality

Generally the quality of sections provided was of a good standard. However there were examples of scores and holes in excess of what might be reasonably expected (fig 1) The holes seen in this run are thought to be due to rough cutting artefact and inattention to section quality prior to mounting sections onto grids.
An undesirable feature seen in this run was thick sections. (fig 2) Some of the sections provided for assessment were so thick it was impossible to achieve a clear focus when examined in the electron microscope. If good focus can’t be achieved then the sections can’t be examined for pathological changes with confidence.
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Fig.1




    Fig.2

Staining Quality
A good staining regime imparts contrast and clarity to a tissue allowing all tissue elements and pathology to be visualised clearly and accurately. If good quality staining is not achieved then can we be absolutely sure that important features of the tissue we are examining are not being missed?
In fig 3 there was a distinct lack of contrast to the tissue. How can tissue that is so poorly stained be reliably and confidently assessed? When the there is so little contrast in the tissue it is impossible to see organelles and pathological features clearly. This significantly increases the possibility of diagnostic features being missed or incorrectly interpreted. 

In contrast fig 4  is stained well with all tissue elements and pathology demonstrated well and features easily identified.
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Fig. 3




        Fig. 4
Stains Used

The score used in the following 2 tables relate to the score awarded to each participant for staining quality. The maximum marks awarded to each participant form each assessor in this category is 7 marks. There were 4 assessors giving a total maximum score of 28 marks.
	Uranyl Stain

	Number of Participants using stain

	Scores achieved
 (max 28 marks)


	Average score


	1% Uranyl acetate block stain
	1
	20
	20

	2% aqueous uranyl acetate block stain
	2
	11,28
	19

	uranyl acetate block stain
	1
	27
	27

	7.5% uranyl acetate block stain
	1
	16
	16

	Combined Block stain Uranyl Acetate
	5
	102
	20.4

	
	
	
	

	Saturated alcoholic Uranyl acetate
	8
	24,23,23,27,24,16,24,12
	23

	
	
	
	

	3.3% methanolic uranyl acetate
	1
	26
	26

	5% uranyl acetate in methanol
	3
	26,25,21
	24

	2% uranyl acetate in methanol
	2
	26,17
	21

	Combined 2-5% uranyl acetate in methanol
	6
	141
	23.5

	
	
	
	

	2% aqueous uranyl acetate
	1
	17
	17

	aqueous uranyl acetate. no detail given
	1
	28
	28

	Combined aqueous uranyl acetate
	2
	45
	22.5


	Lead Stain Used


	Number of Participants using stain


	Scores achieved

 (max 28 marks)


	Average score


	Reynolds lead citrate
	16
	24, 23, 27, 27,26, 26, 28,24, 26,16,17,17,25,28,24,12
	23

	0.2% lead citrate
	2
	5, 11
	8

	Fahmy's lead citrate
	1
	20
	20

	0.3% lead citrate
	1
	11
	11


Looking at in detail at the variations in staining quality produced (Score achieved) against the variations in stains used has been interesting. 

There seems to be evidence from the submissions that using an alcoholic (including methanol) uranyl acetate grid stain produces better slightly better scores than using an aqueous uranyl acetate stain or uranyl acetate as a block stain. 
The majority of submissions used Reynold’s lead citrate and these produced far higher scores than those centres that used a low percentage lead citrate solution.
Staining Methods Producing Highest Marks
	Score

Achieved
	Tissue
	Fixative Used
	Resin

Used
	Knife Used
	Section 

Thickness
	Stain

	19/20
	Renal
	3% phosphate buffered gluteraldehyde
1% osmium tetroxide 
	TAAB Emix
	Diatome
	80nm
	Saturated alcoholic Uranyl Acetate

Reynolds Lead Citrate

	19/20
	Renal 
	2% Gluteraldehyde in phosphate buffer 

 1% Osmium Tetroxide
	Araldite CY212
	Diamond
	Gold
	5% Uranyl Acetate in 50% alcohol.
Reynold’s Lead Citrate


Grid Selection

The choice of what grid to use for ultrathin sections is dependant on many factors. Principally however grid selection is based on a balance between offering the sections sufficient support to withstand the electron beam and having sufficient tissue available between grid bars for examination. It seems excessive for a routine renal biopsy to be mounted onto a high mesh size grid with thick grid bars (fig. 5) when so much more tissue can be visualised with a grid that has thin grid bars (fig. 6). In this example up to 40% more of the glomeruli can be seen in fig. 5 than fig.6 and both sections were very stable in the electron beam. Both images given here were recorded at the same magnification.
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Fig. 5




Fig. 6
	GRID
	Number of Participants

	200mesh thin bar
	4

	Athene 300 thin bar copper G2003
	2

	hexagonal thin bar Gilder G200HH
	1

	400 thin mesh Agar G2004
	1

	100 100mm mesh GT001/c
	1

	
	

	200 mesh G2200C Agar
	1

	Athene 200 mesh
	1

	hexagonal 200 mesh G200HEX
	2

	150 mesh hexagonal G2415C
	1

	Athene 3mm nickle grids 6240N
	1

	vecco 3mm copper
	1

	maxtaform 3mm copper
	1


Next Steps
What was of particular interest to the assessors in this run was the variation seen in staining in submissions that have apparently used the same staining solutions. The examples given in figures 3 and 4 both used a saturated uranyl acetate solution followed by Reynold’s lead citrate. Although the solutions were the same, the quality of staining produced was enormously different. This variation has raised several questions; what is the variation in staining seen due to?

· Differences in how the stain is prepared?

· Differences in what conditions the stain is stored?

· Is the stain made fresh each time or is a batch made up and used little by little over time, if so how long is the stain kept for.

· The lengths of time stains are applied to grids for.

· How and with what are grids washed with.
Another consideration could be tissue fixation, processing and resin selection and how this affects the final staining of the grids.

These variations in staining are sufficiently great to warrant further investigation. In the next run of the EQA scheme where stained grids are requested, detailed information about your stains will be requested. This will include questions about how you make up your stains, how you store them and how you use the stains. For this run only we will also be sending out an unstained grid for you to stain and return for assessment. This will help by removing variations in fixation, processing and resin selection and allow just variations in stains to be assessed.
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