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}Importance of standards  

}Standards relevant to Pathology  
ƁHL7 

ƁLOINC 

ƁSNOMED 

ƁDICOM 

ƁIHE 

}Role of Pathologists  

 



}Railroad gauge  

 

 

 

}Shipping containers  

 



}Facilitates electronic exchange of information  

}Relies upon a shared understanding between 
sending and receiving systems  

}Ideally, uses an underlying data model  

}Replaces idiosyncratic local coding schemes  



 



}Incompatible acquisition or storage formats  

}Differing data models  

}Standards or vocabularies incomplete  

}Many current interfaces need local 
customization  



ÅVocabulary  
ïSNOMED, UMLS 

ÅBilling  
ïCPT 
ïHCPCS  
ï5010  

ÅDiseases  
ïICD- 9- CM, ICD- 10 - CM 

ÅObservations and test results  
ïLOINC 
ïUCUM 

Å Image exchange  
ïDICOM 



}Clinical messages  
ƁHL7 

}Medical Reports  
ƁClinical  Document Architecture (CDA)  

}Pathology report content  
ƁCAP electronic cancer checklists ( eCC) 

} Instrument interfaces  
ƁASTM 1394 / CLSI LIS - 2 
ƁPOCT- 1 

}Labeling of blood products  
ƁISBT 128 

 



Messaging  Content  

HL7 SNOMED- CT, LOINC, CPT, ICD9 -
CM 

DICOM JPEG, TIFF, SNOMED- CT 

5010 (billing transactions)  CPT, ICD9- CM 

CDA CAP electronic Cancer Checklists  

Code 128  ISBT 128 



ÅClinical and administrative messaging 
standard for healthcare  

ÅMost widely used medical information 
standard worldwide  

ÅDeveloped by the international standards 
development organization HL7  

Å30+ volunteer working groups devoted to 
improving the standard  

 

 



}Handles many administrative messages  
ƁAdmit/discharge/transfer  

ƁTest orders and results  

ƁClinical notes and documents  

}Current versions are 2.x  
ƁCharacter delimited text  

}Very flexible  
òIf you have seen one HL7 interface, you have seen one 
HL7 interfaceó 

 



MSH|^~ \ &|APEX.ICE|ANYTOWN MEDICAL 
CENTER 
LAB||DIMC|200304100859||ORU^R01|12|D|2.
4  

PID|||T000001^^^^MRN|| Marge^Simpson ^^^^^
L||19441117|F|||1 MAIN 
STREET^^ANYTOWN^MICHIGAN|PC1 1CP|  

PV1||O|^^^AMC|  
OBR|1||HT082071Y^Chemistry Lab|B12^Vitamin 

B12^LC|||200304050000|||||||200304071543|
T034^BLOOD|0001^Dr. Homer 
Smith||||||200304100856||HM|  

OBX|1|NM|B12^Vitamin B12^LC||373|ng/l|150 -
700||||F|||200304100856|  
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}XML based Version 3 under development  

}Version 3 uses an explicit, very detailed, 
information model, called the RIM  
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Source: wikimedia commons 



}XML based standard for clinical documents, 
such as discharge summary, pathology 
report, etc.  

}Envisioned as a method for inter - enterprise 
information exchange  

}Not currently in widespread use in the US, but 
will likely be part of many RHIOs  



}Unambiguously identifies clinical 
observations, orders and results  

}Specifies the question being asked or 
answered  

}>50,000 codes defined, most are lab related  

}Regularly add new codes  

}Replaces local codes in messages  

}Uses a multi - axial data model  

}Has hierarchical relationships  



PROS CONS 

Large set of codes  Complex to 
understand and use  

Easy to request new 
codes  

Difficult to choose 
correct codes  

Specified  in federal 
interoperability 
standards  

LIS support is variable 
currently  

Already  in use by 
some large healthcare 
organizations  



Axis  Value 

LOINC Code  2345 - 7 

Component  Glucose  

Property  Mass concentration  

Time  Point  in  time  

System  Serum/plasma  

Scale Quantitative  

Method   (blank)  

A typical serum glucose reported in mg/dL 



}Systematized Nomenclature of Medicine -  
Clinical Terms  

}Based on SNOP system developed by CAP in 
1965  

}Latest version is result of merger of 
SNOMED RT and United Kingdom developed 
Clinical Terms  

}Continuing development managed by 
IHTSDO 

 



}> 300,000 concepts  

}> 1 million semantic relationships  

}Multi - axial system  

}Hierarchical organization  

}Allows for very detailed coding of medical 
information  



Hierarchy Examples 

Clinical Finding/Disorder  Normal breath sounds, Diabetes 

mellitus  

Procedure/Intervention  Influenza (H1N1) vaccination, 

hysterectomy 

Observable Entity  Primary tumor size, gender 

Body Structure  Liver, diverticulum 

Organism  Staphylococcus aureus, Giardia 

lamblia 

Substance  Parathyroid hormone, hematoxylin 

stain 

Pharmaceutical/Biologic 

Product  

Digoxin, growth hormone preparation 

Specimen  24 hour urine, hysterectomy specimen 



Hierarchy Examples 

Physical Object  Book, syringe 

Physical Force  Gravity, fire 

Event  Blizzard, tripping 

Environment or Geographical 

Location  

Stairs, Asia 

Social Context  Occupation, lifestyle, religion 

Staging and Scales Glasgow coma scale, International 

Federation of Gynecology and 

Obstetrics ovary tumor staging 

Special Concept  Concepts that have been retired 

from use 



Pneumonia due to  
Klebsiella  pneumoniae   

Disorder Axis Organism Axis 

Bacterial pneumonia  

Infectious Disease of Lung  

Disorder of Lung  

Disorder of Thorax  

Is_A 

Is_A 

Is_A 

Is_A 

Genus Klebsiella   

Family Enterobacteriaceae   

Order Enterobacteriales   

Gram- negative bacterium  

Is_A 

Is_A 

Is_A 

Is_A 

Klebsiella  pneumoniae  

Causative_ 

Agent 





}Communication standard  

}High level standard, conceptual  

}Facilitates interchange, doesnõt mandate 

internal storage formats  

}Image object definitions are central  

}Widely adopted in radiology  

}Addresses workflow as well as images  



}Visible light supplement approved 1999  
ƁIncomplete and rarely used  
ƁDoesnõt support the complexity of Pathology 

practice  
 

}Pathology WG needed  
ƁCreated WG -26 Fall 2005 
ƁMeets 3 -4 times per year  
ƁRepresentatives from most major pathology imaging 

vendors  
ƁAlso pathologists, consultants and researchers  

 



}Initial goals:  
ƁExtend minimal capabilities to describe specimens 

in DICOM  

ƁCreate a mechanism to allow exchange and use of 

whole slide microscopic images within DICOM  
 

}Long term goals:  
ƁOther imaging modalities, such as multi -spectral 

images, electron microscopy, flow cytometry , 

clinical lab images  
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}Specifies a specimen description model 

which allows description of:  
ƁType of specimen  

ƁProcurement and processing steps  

ƁSampling methods  

ƁPhysical attributes of slides  

}Approved 2008  



H Solomon, GE   

In 1 or more DICOM Series  

Thumbnail Image  

Intermediate Image Tiles  

Baseline 
Image Tiles  

Multi - frame image  
(single object)  

Multi - frame image  
(single object)  
may include multiple  
Z- planes, color planes  

Single frame image  

Use multi - frame image objects (not object per tile)  



}Specifies how to incorporate WSI images into 

DICOM  

}Approved Fall 2010  

}DICOM is now able to handle most pathology 

and lab images!  



}Supp. 122 has the needed data elements,  

BUT most AP LIS Systems donõt have these data at 

the SPECIMEN level, if at all  

 
ƁUnique slide ID may not be explicitly present  

ƁNo ability to identify subregions  of a slide/block  

ƁStaining and fixation information often co -mingled  

ƁSpecimen descriptions difficult to parse out from large text 

blocks  

ƁDictionaries may be poorly implemented  



}Need to have slide scanner and PACS vendors 
implement support for Supp. 145 in their 
products  

}Need to have real world testing to identify 
issues  



}Doesnõt develop standards 

}Creates integration profiles with suggestions 

for ways to best use standards in practice  

}Holds òconnectathons ó to allow vendors to 

demonstrate interoperability  

 



 



} IHE-Pathology  

ƁPathology Technical Framework  

ƁIncludes integration profiles that target specific 

clinical situations in Anatomic Pathology  

 

} IHE-Lab  

ƁWorks on issues related to lab testing  

ƁLab device automation profile ð interfaces 

between LIS and instruments including pre -

analytic automation  



ÅStandards Development  
ïExtension or correction of existing standards  

ïCreation of standards to cover new areas  

ïProvide domain expertise  
 

ÅAdoption and Implementation  
ïChampion use within home institutions  

ïEducate trainees  

ïLobby vendors to support  

ïPublicize relevant standards  


