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2 General Introduction 

This report corresponds to the deliverable of WP1, D1.2: Functional requirements of the system. 

This is a document   of the deliverable that corresponds to the consult, analysis, and 

designation of the system’s requirements which has been done during September-November.  

2.1 WP 1 Objectives: Requirements analysis and architecture design 

Within this work page, the requirements to share data and image database will be stated based 

on the potential users’ requirements regarding search criteria. Indeed, the requirements of a 

software client to connect and access to BIOPOOL’s network of databases will be define and 

finally, the systems architecture design will be carried out (which will be developed in 

deliverable 1.3). 

This WP is the key of the project; all results obtained within it will be used in almost all 

next work package: 2, 3, 4, 5 and 6. 

WP1 is split up into four tasks: 

• Task 1.1.: Evaluation of Interoperability on Commercial Digital Pathology 

Software (It was developed in D1.1 which was performed in month 2). 

• Task 1.2.: Definition of the Requirements of the system  

• Task 1.3.: Design of the System’s Architecture  

• Task 1.4.: Validation plan development  

This deliverable 1.2 is the output of the T1.2, which main aim is to identify the principal 

functional requirements of the system to design and develop the architecture (which will be 

described in D1.3). 
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3 Executive Summary 

This report is related to the Task 1.2. Definition of the Requirements of the system included in 

the WP1.  

Up to now, efforts to make images available online have focused on centralizing the scanning of 

glass microscope slides in a reference lab or sending the images from several scanning units to 

a central server. This proposal moves one step beyond to develop BIOPOOL as a search engine 

system that can search images of interest according to specific criteria in different databases 

based on content-Based Image Retrieval systems. It has been established with different 

pathologists from Basque Biobanks and Eramus MC Tissue bank center a list of queries of 

different types will be made from their requirements. These queries are text-based, image-

based or mixed, and have been grouped by similarity in order to elaborate a final list with the 

queries that BIOPOOL will start with (see point 8.1.2). As a first step in the developing of the 

system it has been decided, with different pathologist to focus firstly in colon carcinoma, all the 

associated queries will be tested in T6.3 and after validation; they will be adjusted, if needed.  
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4 Functional specifications

4.1 Potential users of BIOPOOL as a search engine system

4.1.1 Users who could be interested in BIOPOOL search system

 

Medical imaging is the technique used to create images of the human body (or parts of 

it) for clinical purposes (to reveal, diagnose

the study of normal anatomy and physiology). Nowadays, medical images are a common tool 

for diagnostic purposes. 

Figure 

 

Daily medical activity involves using 

instance, biopsies. The results of these tests, the associated samples and the digital images of 

these samples, are registered in 

diagnosis.  

Although most of the 

different biologic materials, it is not so usual for 

representative health information to the digital images of their samples and it is ev

sharing these images in a network. So, the digital images are usually spread all over different 

systems stored in different formats, databases and facilities belonging to different types of 

institutions (Biobanks belonging to public health ad

they are not easily identifiable and reachable. This creates a difficult environment for sharing 

and reusing this type of data between different interested organisations.

Being clear that these image collections a

knowledge in several fields, the realization of this potential requires mechanisms to gather, 

access, visualize, and exploit large
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Figure 1. Daily activity in pathologist service. 

Daily medical activity involves using complementary tests to guarantee diagnosis, for 
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ese samples, are registered in Biobank databases for use in life sciences research and 
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By developing Biopool system we will give another step to solve one of the most 

important needs of Biobanks, to share, exchange, process ... the digital histology images and 

the data associated to the biologic material stored in these institutions. 

 

 

Figure 2. Biopool system 

 

Different kind of users could be interested in joining Biobanks network. The possibilities 

in the areas of medical research and diagnosis are really relevant, as having access to a data 

pool like this would allow health professionals having the possibility to search and retrieve 

information from Biobank images linked to textual or contextual annotations.  
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After the end of the project there will be two types of users: 

a) Internal users: Biobanks that provide histological images and clinical data and are 

interested to join Biopool network. 

b) External users that want to: 

� Search for human samples based on Content Based Image and clinical data Retrieval 

System  

o Non-profit organizations  

o Profit organization  

� Search for histological images based on Content Based Image and clinical data Retrieval 

System  

o Non-profit organizations  

o Profit organization  

 

4.1.2 The searching criteria of these users:  

• Users can search on image-based morphological aspects: users can upload their own 

image in any format, JPEG or BMP, in the same way images are stored in the system. 

The system will then perform a search with the acquired morphological aspects of this 

uploaded image on the pools of images in BIOPOOL with associated metadata. Users get 

a (set of) link(s) to BIOPOOL images that are found to match with the uploaded image. 

These BIOPOOL images can be viewed using a viewer within the system. Associated 

metadata is provided along each opened image in a text format. This information will be 

specific of the pathology/tumour (see annex 1). 

• Users can search on metadata text: Users can insert text that represents a type of tissue 

and/or features in dedicated text-entry boxes. Users can also use SNOMED and/or 

ICD10 terminology entries in dropboxes, which is better described in point 7.1. Users get 

a (set of) link(s) to BIOPOOL images that are found to match with the uploaded image. 

These BIOPOOL images can be viewed using a viewer within the system. Associated 

metadata is provided along each opened image in a text format. This information will be 

specific of the pathology/tumour (see annex 1). 
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• Users can search on both image-based morphological aspects and on metadata text 

combined. Functionality is as described above. The purpose of a combined search is to 

speed up the search procedure and to better guide the system towards proper matches 

on image-based morphological aspects, improving the accuracy. 

• Users will be able to store their search queries in a text file: this includes the name of 

the uploaded image, text, queries, date and time 

• The system will log each search from every user 
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5 Pathologist knowledge into algorithms 

In order to translate clinical information into algorithms we had several meetings with different 

pathologist’s directly involved in the project. Working with them and basing on the histological 

pattern of the tissue and the pathologist’s diagnosis report a list of queries has been decided. 

These data/queries will depend on the sample’s pathology.  

In this sense, it has been decided by consensus to start working with samples diagnosed with 

colon carcinoma, and we have already determined a list of queries that BIPOOL system will 

start with (Annex 1).  

5.1 Clinical data (Text) 

Pertimm’s algorithm of search is based on several principles and many modules. In each 

context of use, the configuration of the modules and the additional resources that may be 

integrated in the process provide a well-tuned solution. In our case, the P/N algorithm will be 

used to find the most relevant items in the database. Medical vocabularies resources, medical 

ontologies will be evaluated to find out the most suitable solutions to approach the 

practitioners’ methodology in front of a specific image and the associated textual data. 

Customization and tuning will results from the analysis of the practitioners’ routine work, how 

do they extract the pieces of information they need to build their diagnosis. 

In order to present the algorithms that will be used, here are some bases of Pertimm search 

engine.  

5.1.1 Linguistic relevance 

The linguistic relevance comprises applying to the list of answers a selection of functions for 

linguistic post-processing, in order to obtain a list of semantically sorted responses. This 

selection allows customizing the relevance, in order to fit the data and the needs.  

5.1.1.1 Principle for calculating the linguistic relevance 

There are three steps: 

• For each item
1
, identify the best match between the words of the query and the words 

found in the response. 

                                                      
1
 An item is one element of the list of responses. 
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• For each item, assess a score (or a set of scores) for correspondence between the words 

in the query and the words of the response as a function of one (or more) test(s) of 

relevance. 

• Sort the list of responses based on the scores obtained in step 2, so that the m

relevant items are presented first.

 

 

During a search, the engine, through the various linguistic transformations that are configured, 

is matching the words of the query with the words that appear in fields that contain text. For 

each answer there is a set of possible relationships, as a word of the query can be linked to 

different words in the item through various relationships.

 

Each item has all the searched words, but the first seems to be a better response because the 

set of words is located in the field "titre" ("titre" means "title").
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Note that there are several possible combinations, we call them solutions. The item is 

represented by its best solution and it is therefore necessary to evaluate each proposed 

solution to find one that will give the final score of the item. 

We illustrate the mechanism of evaluation with the function for calculating the weight of an 

item. The weight function assigns to each word of the query which is found in the data a score 

determined by two factors: 

• in which field the word is found 

• what is the linguistic transformation used 

The assignment of weights is defined by a lookup table defined in a configuration file. For 

instance: 

 

Linguistics Field Titre Field Detail Field Preparation 

EXACT 100 80 60 

LEM1 100 80 60 

SYN 90 70 50 

LEM2 45 35 25 

This allows us to compute a score for each of the solutions of an item: 
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Figure 4: Calculation of weights for each solution by item

The weight calculation allows us to find the sorting that we intuitively 

namely item 1 (weight = 300) before Item 2 (weight = 215).

Using these sort criteria allows us to assess very accurately indexed data in the engine. It gives 

an importance on certain fields over others. This allows us for example to sp

obtained by spelling correction in the A field will be more important than a word obtained by 

lemmatization in the B field, etc.

In many cases the use of a single criterion of relevance such as weight is not enough.

 

5.1.1.2 Functions of post-pro

• Sort by weight: The weight of a solution corresponds to the sum of the weights of the words 

constituting the solution. The weight function is described in the previous section.

• Sort by order: The order function determines if the search 

item. 

• Sort by skew: The skew function calculates a score according to the position of the words in a 

specified field as a parameter. The more words are close to the beginning of the field, the 

smaller the bias is. Conversel

higher the bias will be. 
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: Calculation of weights for each solution by item 

 

The weight calculation allows us to find the sorting that we intuitively considered relevant, 

namely item 1 (weight = 300) before Item 2 (weight = 215). 

Using these sort criteria allows us to assess very accurately indexed data in the engine. It gives 

an importance on certain fields over others. This allows us for example to sp

obtained by spelling correction in the A field will be more important than a word obtained by 

lemmatization in the B field, etc. 

In many cases the use of a single criterion of relevance such as weight is not enough.

processing language  

: The weight of a solution corresponds to the sum of the weights of the words 

constituting the solution. The weight function is described in the previous section.

: The order function determines if the search words are found in the order the 

: The skew function calculates a score according to the position of the words in a 

specified field as a parameter. The more words are close to the beginning of the field, the 

smaller the bias is. Conversely, the more words are away from the beginning of the field, the 
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considered relevant, 

Using these sort criteria allows us to assess very accurately indexed data in the engine. It gives 

an importance on certain fields over others. This allows us for example to specify that a word 

obtained by spelling correction in the A field will be more important than a word obtained by 

In many cases the use of a single criterion of relevance such as weight is not enough. 
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• Sort by dispersion: The dispersion function calculates the difference between the words 

found in an item. The more words are close to each other, the lower the dispersion is. 

Conversely, the more distant words are from each other, the greater the dispersion is. The 

words in different fields are considered to be relatively distant from each other. 

• Sort by density: The density function calculates the proportion of fields of an item covered by 

the query words. The fields considered are those which include at least one word of the 

search fields; those that do not contain query words are not taken into account. 

• Sort by exactness: The exactness function determines if a field specified in parameter 

contains exactly the query as it was formulated. Positioned before other sorting criteria, this 

function allows the highlighting of items of particular relevance. 

• Filter the noise: The noise filter function allows eliminating results that do not have to occur 

when good results are there in the response. 

• Boost by value of field: The function for boosting by field value is used to allow for preferring 

certain items from their actual content, independently of the selection criteria for the query. 

• Sort on multi-valued attribute: Sort functions on multi-valued attribute are used to control 

the value taken into account by sorting each item when an attribute has multiple values. 

 

 

5.1.1.3 Synonyms 

Synonyms are an essential resource to integrate vocabulary links used in the domain/trade 

where the search engine is to be used, but it must be done carefully. In fact we create 

equivalences between words and phrases that can be applied on all or part of the indexed 

attributes (fields). 

By covering elements for which the wording differs from the one that has been indexed, 

synonyms dictionaries enable to improve recall for a search engine. They are generally built 

from trade specific knowledge. 

In BIOPOOL, we identified several vocabularies / ontologies that could be used to reach this 

goal. Our attention should be focused on the languages included in BIOPOOL, the pathologies 

and how practitioners describe them, speak of them. It may vary from one hospital to the 

other, habits are different. 
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Sample data and interviews with the practitioners will be used to define the best suited 

dictionaries and modules. 

5.1.1.4 Auto-completion 

Auto-completion refers to a functionality that helps the user to capture the words or 

expressions that are used in the existing data. It is generally used in the entry fields of search 

engines or forms as a dynamic contextual online help for the end-user. 

In our case it will obviously be very useful for searching for similar records in the database but 

we can also image that we could help the users in the capture of the reports by providing 

suitable words or expression in context.   

5.1.1.5 Application to BIOPOOL context 

Images for colon carcinoma are described thanks to main histological features (more numerous 

for pathological cases than for sane cases) based on the “architecture” of the image. 

In the medical record used before surgery, there are basic data for identification of the patient. 

The guide followed by pathologist to write the final diagnosis of colon carcinoma includes 

macroscopic and microscopic descriptions. The macroscopic description refers to features that 

could be rather easily searched.  

In the microscopic description, there are several steps involving more specific textual data. 

There we will certainly introduce additional linguistic resources to improve the relevancy. Data 

is based on SNOMED CT or SNOMED2 classification codes. This guide enables us to define some 

important steps in the process and better know how several cases could be compared. It is also 

important to notice that it is very structured and close to a database record.  
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5.2 Images  

Image search procedure it is being develop by Tecnalia. 

Nowadays, pathologists contribute to the Biobank they belong to with thousands of images. 

This way, the histological samples are stored digitally which is really valuable when checking 

and accessing information. However, they do not have the chance of checking other images 

from other Biobanks, and taking profit of previous studies and results of other professionals. 

Biopool system will allow pathologists to search for other images similar to the ones they are 

working with, that can complement their study or in the case they would like to check the 

associated diagnosis or in the case they would like to access to the real sample and would like 

to contact the Biobanks that owns that. 

Trying to gather all the possible actions that a pathologist may fulfil, Biopool web portal must 

contain the following functionalities associated to the search by image and that reflects the 

procedure of searching: 

- Load an image from file to the web portal. 

- Select the Region Of Interest (ROI) the user is interested in: 

o maybe the whole image is the ROI and there is no need to select extra region 

o If needed, different shapes are available to specify this region: circles, rectangles, 

free line. This turns into the input query.  

- The search is launched by the user 

o The organ of interest is indicated 

o In the mixed text and image search, the text keywords are introduced. 

o Different criteria are available to select: 

 

- Results of the search: 

o The images best fitting the input sample are retrieved back, ordered from “most 

similar” to “less similar”.  

o The visualization of them is in low resolution images.  

o The information of the Biobank that owns any of them is linked and it is 

visualized. 

- Refining of search (relevance feedback): 
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o The user has the possibility of selecting which images best fit with his prospects 

and which ones do not fit all.  

o New search is launched for this refining process. 

o New images are retrieved back which should be more similar to the input 

sample. 

The Image Search engine is the key element that will extract the descriptors from the images.  

Initially the image is divided into small regions, by the creation of a kind of grid. Local features 

are needed to be evaluated in order to identify variations is small neighborhood. Global 

features do not seem to be very promising when dealing with this kind of images.  

A set of algorithms for descriptors extraction is developed, tested and best ones are chosen. 

These algorithms are two-stage in any region: 1) low-level features extraction and 2) Bags-of-

Visual Words codification (kind of high level information which is really the index of every 

image), and we have named that micro-textural description. If we do this over all the regions 

we have the whole image description, but referred to regions which is really what matters in 

these histological images, the local information is more relevant than the global one. 

These “words” are defined with the contribution of the pathologists (see annex 1), who provide 

their knowledge in order to codify it for the project.  The process of generating the codification 

in Bags-of-Visual-Words needs a training process; for that, a set of annotated images will have 

to be transferred to the system to endow it with knowledge. This “learning” capability can be 

improved in an iterative process by providing extra images to the engine with the aim of 

covering all the possible deviations of one pathology. The whole knowledge of a pathologist is 

impossible to be transferred to the system, since they deal with other lateral data not implicitly 

exposed in the images, and probably it is not written in the clinical report. They also count on 

with lots of years of study and experience that affect the diagnosis, even if they are not aware 

of that in that very moment. 

This set of algorithms are executed over every image available in the database, therefore every 

image is represented by a vector of figures, what we call “the index”, which is stored together 

with the identification ID of the image. 

It is very important to design properly this indexation /annotation procedure since the 

retrieving speed, efficiency and accuracy depends on it.  
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The low-level features extraction algorithms and the procedure to transform that information 

into Bags-of-Visual-Words codification according to this histological interpretation problem will 

be detailed in D4.1 since it is the scope of T4.1. 
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5.3 Webpage short description

The main objective of the portal is to enable access to the features provided by 

BIOPOOL, such as, searching, data sharing, 

framework in which pathologists will be able to share information about the samples, will be 

developed following a collaboration philosophy.

browsers to ensure compatibility (IE, Chrome and Firefox).

In this section, the different modules of this portal web will be described. 
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jective of the portal is to enable access to the features provided by 

BIOPOOL, such as, searching, data sharing, viewing or purchasing samples.

framework in which pathologists will be able to share information about the samples, will be 

d following a collaboration philosophy. This module will be tested with the main 

browsers to ensure compatibility (IE, Chrome and Firefox). 

In this section, the different modules of this portal web will be described. 

Figure 5. Biopool’s Project structure 
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jective of the portal is to enable access to the features provided by 

purchasing samples. Besides, a 

framework in which pathologists will be able to share information about the samples, will be 

This module will be tested with the main 

In this section, the different modules of this portal web will be described.  
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5.3.1  Portal modules 

This portal consists of a several modules as explained below. 

5.3.1.1 Start module 

This module is responsible for: 

• Show the start screen with the different options to be selected by users. 

• Show Pathologist identification (if registered) or login button 

• Show date and hour 

• Show language (First version only in English. Later, more languages will be included if 

needed ) 

In addition to this, a common information will be displayed in all the pages of the portal: 

• Top bar including the main menu options 

• Login information 

• Breadcrumb trail indication (at the top of each page) 

• Language, date and hour of the system 

  



 Deliverable 1.2 v1.1 

18/12/2012 296162 22 

 

5.3.1.2 Search module 

This module will enable advanced search of samples located in the centralised index. As a result 

of comparing the search query to the data base information (image itself and associated data), 

a list of possible matches will be displayed. 

There will be several types of search: 

• By text: based on contextual semantics. After introducing text, single words or a 

sentence, the system will provide the list of images related to this query. Apart from 

this, it will be available a selection criteria to filter results taking into account samples 

associated data: 

o Disease/Pathology 

o Biobank /Center 

o Patient gender 

o Patient age 

o Sample data 

o And other criteria to be confirmed during development 

• By image: the user will be able to upload an image to be compared to other ones stored 

in the centralised index. As a result, a list of related images will be retrieved. The image 

to be uploaded will have to meet some conditions regarding format and size. It will also 

be included a filter with selection criteria to get more concrete results: 

o Cellular shape 

o Cellular count 

o Colour 

• Mixed, by text and image: users will be also able to combine text and image search to 

get better and accurate results.  
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For each search result, a low resolution image will be shown so that users can get an overview 

and confirm whether the result is the expected one. 

 

Once the sample is selected, the user would have to make a request to the respective Biobank 

following its rules of access and its purchasing conditions. 

As an example, Basque Biobank provides a web interface (see figure below) for registered users 

to request samples on line, always will be necessary the approval of Basque Ethics Committee. 

 

 

 

Figure 6. Sample Request Basque Biobank 
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5.3.1.3 Visualization module 

A web based visualization module will be developed to view the selected samples. The 

following functions will be available for users. All this functions will be displayed in a tool bar 

located in the top of the screen. 

 

• Navigate: users can move to any area of the image using the mouse controls. 

• Window guide: to show the currently-enabled area with the full image in the 

background for reference. 

• View the whole image: zoom is adjusted automatically to see the whole image. 

• Location of regions of interest: frame windows with images of interest are displayed in 

the left bottom part of the screen. When the user selects a certain region of interest, it 

can be viewed at full screen. 

• Comments: users will be able to include notes and comments about certain regions of 

the image using mouse left button. Each comment will be linked to a specific position of 

the image. 

Measuring tools: the user will be able to make measures such as length or area. The 

distance between two points of the image can be measured following this procedure: 

o Click on the correspondent button in the top tool bar. 

o Click on the point of origin. 

o Move the mouse. 

o Double-click on the point of destination and the distance will be shown on 

screen. 

On the other hand, the area of a certain region can be measured following this method: 

o Click on the correspondent button in the tool bar. 

o Click on the point of origin of the polygon. 

o Move the mouse and single-click to trace out the polygon. 

o Double-click to close the polygon. 

o The area will be shown inside the polygon. 

 

• Different zoom levels: 1.25x, 10x, 20x, 40x, 63x, 100x levels can be selected from a 

combo box located in the toolbar. 

• Export: screen shots of the current screen view can be exported in JPEG or TIFF format.  
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5.3.1.4 Administration module 

Only those users with administration profile will have access to this module. They will be able 

to manage portal features and configurations by accessing this module.  

This way, some aspects like templates or data users will be handled. 

 

5.3.1.5 Personal area “My BIOPOOL” 

Registered users will be able to enter his private area after introducing user name and 

password. This area will show the following content: 

• Personal data: it will be possible to edit 

• Issued orders: order details 

• Historical searches 

• Annotations 

 

5.3.1.6 Most viewed and most commented cases 

Regarding the whole portal activity, the home page of the portal will include the following 

information: 

• Most viewed cases: the overview image of those samples ranked first, second an third 

will be presented. More details of the ranking can be obtained clicking on link “See rest 

of the ranking”. 

• Most commented cases: the overview image of those samples ranked first, second and 

third will be shown. More details of the ranking can be obtained clicking on link “See 

rest of the ranking”. 

This information will be updated on-line. 
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5.3.2  Regulations of user accessibility 

 

The following three profiles will be defined: 

• Administrator: these users will have access to maintenance and management activities 

of the portal.  

• Registered users: these users can access to functionalities provided by BIOPOOL portal. 

• Guest users: other users that can access general information, demos, example cases, 

etc. 

The potential users will have to register to access BIOPOOL filling in a web form. The data to be 

provided will be: 

• User identification 

• Institution or Organization 

• Address, email, telephone, … 

• Billing information for service charges 

Once registered, users will access to the system by introducing user name and password. 

Besides, an answer to a CAPTCHA system will be required for security reasons.  
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6 Technical requirements 

 

It will be necessary to work out with different technical requirements that could appear during 

the Biopool system development. Underneath there are described firstly identified ones: 

 

• Users may upload images with different resolution, as they use different cameras, 

software, etc. The system should cope with these different resolutions, though with a 

minimal and maximal resolution and minimal and maximal image size. 

 

• Users may upload images with different image color settings: saturation, hue, 

brightness, sharpness, etc. We should clarify a set of minimal conditions regarding 

image settings. The system should still cope with a range of different settings within 

these minimal conditions 

 

• Users may indicate if they are satisfied with the search results, and if not it will be 

necessary to include an option to insert an explanation (in text) why they are not 

satisfied and which their expectations were. These findings will be logged and used for 

improvement of the search functionality system. Users may expect to have a return of 

results on their query within reasonable time: there should be a distinction made 

between expectations of search queries on images only , on text only  and on a 

combined search . Though a remark should be placed on the fact that the return of 

search results is depending on the uploaded image quality (see before), the amount of 

BIOPOOL images that properly match, the type of morphological aspects that may be 

different from other morphological aspects a lot or just very subtle, the internet 

connection speed from the user, the amount of text input queries, linguistic issues. 

 

• The system must still work properly when a large number of users (>100 users) are 

logged in at the same time. 
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• The system will identify and match those images with same diagnosis basing in it 

specific description (all pathologist will fill the same tumor associated form in), clinical 

report (see point xxxx) or SNOMED-CT codification. The web portal should have to 

associate correctly to the information linked to each biological sample. 

 

 

7 Variables and constraints 

 

In the next lines it has been enumerated several points that might be take into account: 

• The system will have an integrated help function that can be accessed any time  

• The system will block the log in of users when the maximum amount of users allowed is 

exceeded (reasonable maximum to be determined) 

• The system will generate an error message when improper images are uploaded: 

minimum – maximum size and/or resolution exceeded, wrong type of file extension, no 

morphological aspects found, image setting outside the accepted range 

• When one or more pools of images are temporarily out of use (e.g. server on which they 

are hosted is down), the system will warn users when they are searching on images 

within these hampered pools. 

• Users may be logged in for a maximum amount of time: the system will log out users 

when they have not used BIOPOOL for a specific duration of time (duration to be 

determined) 
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8 Updates of the document: Change Control 

Along the development of the Biopool system some changes will have to be carried out. All 

those changes may have been well registered, describing the aim of this modification. It will be 

a “suggestion” section also in the webpage.  
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9 Annex 1 

Final list of queries elaborated by different Spanish pathologist. It is already being to translatin 

into English by Pertimm.  

9.1 Histological pattern: Colon Carcinoma 

 

Imagen: Carcinoma de Colon 

sano 

arquitectura 

 

SI NO 

glándulas rectas y uniformes 

 

  

glándulas equidistantes 

 

  

células calciformes con moco 

 

  

criptas 

 

  

espacios interglandulares uniformes 

 

  

núcleos basales, regulares, periféricos, 

tamaño regular 

 

  

estroma regularmente distribuido 

 

  

Células de pannet 

 

  

patológico 

arquitectura 

  SI NO 

glándulas rectas y uniformes 

 

  

glándulas equidistantes 

 

  

células calciformes con moco 

 

  

criptas 

 

  

espacios interglandulares uniformes 

 

  

núcleos basales, regulares, periféricos, 

tamaño regular 

 

  

estroma regularmente distribuido 

 

  

Células de pannet 

 

  

gládulas cribiformes 

 

  

glándulas con necrosis central 

 

  

falta de células calciformes 

 

  

necrosis     
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9.2 Pathologist’s diagnosis report 

The diagnosis information that will be added to each scanned image will take into account 

these features described below.  
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