
We know how important it is for Pathologists to 
clearly see morphologic details in order to make an 
assessment of a case. That’s why we relentlessly 
pursue testing next generation scanner images with 
the aim of achieving excellent image quality. To do 
this, we follow a disciplined process to measure image 
quality through the eyes of the Pathologist.   
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A Pathologist points out morphologic features of whole slide images 
scanned on next-generation line scanning technologies 
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How do we prepare for an Image Quality Test Session?

For image quality measurement sessions, we scan 
H&E and IHC-stained slides across many different 
organs from the customer’s pathology lab on the 
new scanner in development, and we make sure of 
the following regarding samples tested:

•  Samples scanned include various morphology 
features.

•  Samples include key biomarkers including ER, PR, 
Her2, Ki67 and p53 at a minimum. 

•  A multi-headed microscope in the lab so 
Pathologists can compare digital images to the 
glass slides under the microscope.

•  All sessions are video recorded so we can 
study the test sessions and share the results 
with our extended optics team at our imaging 
headquarters.

Design, Test with User, Iterate….Repeat Process  

Once we have measured the image quality during 
a learning session with multiple Pathologists, we 
take those scores and all the rich learnings back to 
our headquarters in Vista, California and study the 
results in an Obeya Room (Obeya means “large room” 
or “war room”).  In this room, we carefully study the 
user data as a team, including engineers, software 

developers, and product managers. We then identify 
which changes are needed to the product before 
going out for the next learning and testing session 
with Pathologists. The changes to the product are 
made and then we repeat the testing process.

A High Quality Product Experience for Our Customers 

In order to release a product to our valued 
customers, Leica Biosystems is committed to 
achieving image quality scores of 9-10 (or >3.75 if 
using quadrant-based scoring criteria) before the 
product’s design is completed. Often times, this 
may require many rounds of image quality testing 
across many Pathologists and the associated design 
changes before a product is ready to launch. 

This thorough process is very important as it  
ensures that we measure image quality through  
the eyes of the Pathologist.

What Image Quality Metrics do we Measure?  

When measuring the Image Quality of a scanner in 
development, we visit Pathology labs around the 
world and test digital pathology scanner prototypes 
with many Pathologists.  We prepare testing 
scenarios that the Pathologists will experience in 
their day-to-day work life. 

During image quality learning cycles, we test, 
measure and record the following: 

1.  Quadrant scoring where quadrant 1 is poor, 2 is 
moderate, 3 is good and 4 is excellent 

2.  Comparison scores (A/B tests) for images from 
new product in development versus previous 
generation

3.  Image quality scores of 1-10, with 10 being best 
(median, average and combined % of images that 
scored 9-10)

4.  Data segmented by type of tissue, organ type and 
biomarker

5.		Which	magnifications	are	used	by	Pathologists	
to review cell morphology and make case 
determinations

6.  Direct feedback from Pathologist about image 
color, contrast, resolution and viewing experience 
versus the microscope

7.  This thorough process is very important as it 
ensures that we measure image quality through 
the eyes of the Pathologist.
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Both minor and major 
issues; cannot make  
a decision; 25–49%  
or a 5–6 score if it  
were a scale of 1–10 
with 10 being best)

Can make a decision 
but some image quality 
issues; 50–74% or  
a 7–8 score if it were  
a scale of 1–10 with  
10 being best)

Can easily make a decision 
with	confidence,	could	
say same as microscope 
or even better; upper 
75–100% or a 9–10 score 
if it were a scale of 1–10 
with 10 being best)

Major issues seen 
frequently very blurry; 
cannot make a decision; 
0–24% or a 3–4 score if 
it were a scale of 1–10 
with 10 being best)

Figure 1 (above). Quadrant-based scoring system that is used by 
Pathologists to score image quality during image quality testing at  
Leica Biosystems.

Pathologist #1 Pathologist #2 Pathologist #3

Average IQ score across 
all 3 Pathologists for all 
samples (N = 465) after 
scores (using quadrant 
scoring method)

Avg. IQ Score (N = 155) 4.0 4.0 3.9 4.0

Table 1 (above). Average image quality scores by Pathologist during a testing session for a product in development. Results indicate excellent image 
quality (best possible score is 4.0).  


