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Context and projects 
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• Establishment of EHR 
(Electronics Health Record) is 
becoming democratized. 

•  More and more structured and 
heterogenous patient data. 

 

 
«  Easy input of medical data » 

 
Goal :  To build Ergonomic user 
interfaces acceptable to doctors so 
that the EHR can be indexed with 
reference terminologies. 

 

 
« Retrieval And Vizualisation of ELectronic 

health records » 
 
Goal : To perform information retrieval on 
patient data → medical decision-support 
tool and have efficient holistic views of 
those data suitable for a given issue.  

 

Information Retrieval on EHR 
Ergonomic visualization of EHR 

data 
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RIDOPI search engine 
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Database 

Generic EAV (Entity Attribute 
Value) data model 

Grammar 

Search Engine 

Object oriented query Language 
without SQL-like syntax 

2 000 patients with “heavy” 
medical history (>20 procedures) 



IR on EHR 
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Property Oriented Formalism 
 

Use of « field codes » discriminating/specifying/constraining 
returned object via its directs property/attributes/fields (datatype 
or object property) 

 
1.  restricted query scope : max reachable property depth = 1 
2. Irrevelante for interdependent constraints 
 

« Old » documentary information retrieval  New information retrieval scope 

DOCUMENT 
TITLE : therapy for asthma … 
PUBLICATION_DATE : 2008 
… 

PUBLISHER 
NAME : HAS 
… 

OBJECT_X 
… 

Examples :  
 
Asthma.mc (Documents indexed with « asthma » keyword (.mc)) 

has.ed (Documents which publisher (.ed) is HAS) 

asthme.ti (Documents which title (.ti) contains asthma) 

xxx.objectX (not managed because object has a depth > 1) in relation to 
document object) 

Object oriented formalism 
 

1. Querys constraint scope not limited : depth > 1 
2. Multiple objects related to each other handled : Constraint 

can be defined in relation to one other 

          

DESCRIPTOR 
LABEL : asthma 
… 

PATIENT 
… 

STAY 
… 

MEDIACL 
TESTINGS 

… 

MEDICAL 
PROCEDURES 

… 

ICD10 codes 
… 

MEDICAL UNIT 
… 

CCAM code 
(French 

Terminology) 
… 

MEDICAL UNIT 
… 

BIOLOGICAL 
RESULT 

(LOINC) code 
… 

ESTABLISHEMENT 



Object oriented query language 
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Formalism description : 
 

• Query language based on the use of query unit of pattern : « OBJECT(CONSTRAINTS) »  

• A unit points out the set of « OBJECTS » satisfying the contraints described in 
« CONSTRAINTS» 

• « CONSTRAINTS » is a boolean query and accepts AND/OR/NOT operators to link contraints 
together 

 

Samples : 

• CONSTRAINT can be simple direct attributes of OBJECTS : 

patient(dateNaissancePatient=1937-01-01 AND sexePatient="M")  → patient(birthDate=1937-01-
01 AND gender="M") 

• CONSTRAINT can be an entire query unit : 

patient( acte( dateActe = 2005-01-01 ) ) → patient(act(actDate=2005-01-01)) 

« return patients which acts occured on 2005-01-01 » 

patient(sejour(acte(codeCCAM(…)))) → patient(stay(act(ccamCode(…)))) 

« return patients which stays which acts wich CCAM code satisfyies… » 



Additional functionalities 
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This formalism handle symbolic data as before in Doc’CISMeF, but handle also now : 

 Numeric data : 
1. Operations  « + », « - », « / », « * »  
2. comparators « < », « <= », « > », « >= », « = », «  != » 

analyse(codeEXEResultatBiologique(label="Phosphore") AND 
1.17<valeurNumeriqueAnalyse<=2-0.81) 

biologicalTest(biologicalResultEXECode(label="Phosphore") AND 
1.17<numericValue<=2-0.81) 
 

  Chronological data :  

1. Operation : « + », « - »  
2. Comparators : « < », « <= », « > », « >= », « = », «  != » 
 
patient(dateNaissancePatient>today-365*50)     →    patient(birthDate>today-365*50) 
 
sejour(6<=dateSortieSejour-dateEntreeSejour<7)   →   stay(6<=outDate-inDate<7) 
 
 



Query sample 
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Query Means 

patient() All patients 

patient(sexePatient="M" ET dateNaissancePatient>1950-12-31) 
patient(gender=“M” AND birthDate>1950-12-31) 

Male patients born after 31-12-1950 

patient(sexePatient="F"  ET acte(label="PRELEVEMENT SANGUIN")) 
patient(gender=“F” AND act(label=“PRELEVEMENT SANGUIN”)) 

Female patients who have been given a blood test 

sejour(patient(id="DM_PAT_21") AND acte(label="PRELEVEMENT 
SANGUIN")) 
stay(patient(id=“DM_PAT_21”) AND act(label=‘’PRELEVEMENT SANGUIN”)) 

Stays of the DM_PAT_21 patient in wich a blood 
test act occured 

uniteMedicale(sejour(patient(id="DM_PAT_21") AND 
acte(label="PRELEVEMENT SANGUIN"))) 
medicalUnit(stay(patient(id="DM_PAT_21") AND act(label="PRELEVEMENT 
SANGUIN"))) 
 

Medical units in wich stays of the patient 
DM_PAT_21 and in wich a blood test act occured. 

acte(codeCCAM(id="CCA_AM_EQQM006") AND dateActe="MAX") 
act(ccamCode(id="CCA_AM_EQQM006") AND actDate="MAX") 

Last act of  a given CCAM code 

analyse(patient(id="DM_PAT_1078") AND 
codeEXEResultatBiologique(label="Plaquettes") AND 
10*valeurNumeriqueAnalyse<borneInfAnalyse) 
biologicalTest(patient(id="DM_PAT_1078") AND biologicalResultEXECode 
(label="Plaquettes") AND 10*numericValue<lowLimit) 
 

Platelet test of the patient DM_PAT_1078 which 
result is more than 10 times lower to the normal 
threshold. 



Visualization 
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Multi-patient context  
= free querying among patients, acts, 
stays … mono-patient context  

= visualization of patient data 

Free querying 

RIDoPI : « Information Retrieval on EHR »  
 
URL : http://cispro.chu-rouen.fr/ridopi/ 

2 main contexts 



Mono patient context 
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Patients data categories (stays, acts, biological tests …) 

View per patient 

Patients data 



Stays 

11 



Biological tests 
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kreatinin 

Visualization of 
several test on 
the same graph 



Querying in mono patient context 
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Query in mono-
patient context 

Mono-patient 
Result of the 

query 



Free querying  
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Multi-patient query Mono-patient constraint 

Back to mono-patient 
view 

cholecystectomy 
Pattern matching 

Lelong, R et coll. Rewriting Natural Language Queries  
using Patterns in an Electronic Health Records System.  
European Conference on Information Retrieval;  

Workshop on Multimodal Retrieval in the Medical Domain,  



Integration of NLP tools into RAVEL search engine 



All Missense 
variants for 
patient 
DM_PAT_125 

Extension to omics data 



Expression : genes 



Scalability 

• Study with Prof. Musette on every patient who 
came in dermatology since… 1985 

• 60.000 patients (nominative data) 

• Six men-months to perform the correct ETL  

– No local help (computing department) 

– No help from the vendor (expected income ≈ 0°K) 



Discussion/Conclusion 

• Powerful generic tool (but rather complex)  

– LISP 

• Management of double context (mono & 
multi-patient) 

• Acute international competition 

– I2B2/Transmart, already implemented in 70 UH 

– Benchmark comparing functionalities of RIDOPI 
vs. I2B2/Transmart 

 

 



Questions ? 
 
 
 
 

Email: Stefan.Darmoni@chu-rouen.fr 




