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• Why clinical terminology matters 
• Clinical interface terminology-Why & what 
• Challenges and ways we approach them 

 

What we will cover 



 

“Language!—the blood of 
the soul, Sir! Into which 
our thoughts run and out 
of which they grow!” 
 
Oliver Wendell Holmes, The 
Professor at the Breakfast Table 
 



heart attack family history of 
ulcerative colitis 

ability to self-administer medications 

48h Holter 

24 hour urine pyridinium 
crosslinks measurement 

at high risk for 
decubitus ulcer 

subtotal 
thyroidectomy 

s/p TAH-BSO 

blastic plasmacytoid dendritic 
cell neoplasm lymphoma 

products of conception 
schizotypal personality 

disorder 

right middle lobe 
bronchial washings 

demonstrate absence of signs and 
symptoms of altered glucose metabolism 

kappa/lambda free light chains ratio 

by immunofixation electrophoresis 

Kowa fundus photography 



Why care about terminology? 

Terminology 

Reporting/data mining 

Clinical Decision support 

Resource Planning/P4P 

Public Health Surveillance 



• Problem/Diagnosis 
 Chief complaint/reason for visit 
 Problem List 
 Visit diagnoses 
 Indications (Rx, procedures, etc.) 

• Procedures 
 Order entry 
 Documenting history 
 Recording performance of a procedure 
 Entering/viewing results 

• …and many more 
 

How is Terminology used in EHRs? 



Terminology Management Status Quo 

• Unstructured capture, subsequent coding by 
non-clinician 

• Structured capture using administrative 
terminologies (CPT-4, HCPCS, etc.) 

• Structured capture using UMLS/SNOMED 
subsets 

• Intra-organizational creation (and 
management) of home-grown terminologies 









The Impact of the Status Quo 

“Procedure terms are not clinically meaningful, especially in areas like surgical history.” 
 

“It’s impossible to express ourselves in clinically meaningful ways using CPT.” 
 

“It’s too frustrating to use [billing terms] to document medical histories and patient 
problem lists….” 

 
• Terms are hard to find 
• Even when found, they are often poorly suited to clinical use 

e.g. “strtctc impltj nstim eltrd w/record 1st array” 
 
All this leads to… 
• Incomplete and/or incorrect documentation 
• Potential clinical risk 
• Lost time and money due to under-coding or rejected claims 
• Lost potential for secondary use of data (CDS, reporting, 

research) 
 



Clinical interface terminology 
 Capture clinical concepts in language familiar to 

clinicians 
 Provide accurate reference and administrative 

codes for decision support, reporting, biling, 
compliance, etc. 



Using clinical language for clinical concepts 

Let the clinician say… Instead of… 
left knee pain pain in joint, lower leg 
tinea pedis dermatophytosis of foot 
head CT without contrast Computed tomography, head or brain; 

without contrast material 

Multisection^WO 
contrast:Find:Pt:Head:Nar:CT 

I & D of abscess Other incision with drainage of skin 
and subcutaneous tissue 

Stereotactic implantation of 
neurostimulator electrode array 

strtctc impltj nstim eltrd w/record 1st 
array 



Allowing for legitimate lexical variation 

These are all legitimate ways of describing the 
same disease: 
 Type III glycogen storage disease 
 Type 3 glycogen storage disease 
 amylo-1,6-glucosidase deficiency 
 Cori disease 
 debrancher enzyme deficiency 
 limit dextrinosis 
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Capturing Clinical Reality 

Staying ahead of standardized nomenclatures 
Concept: “Dyslipidemia with high LDL and low HDL” 
SNOMED CT 370992007: Dyslipidemia 
ICD-9-CM 272.4: Other and unspecified 
hyperlipidemia 
ICD-10-CM E78.4: Other hyperlipidemia 
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Concept-oriented architecture 
Concept-oriented terminology 

Descriptions (left THR) 

Concepts (left total 
hip arthroplasty) 

Description attributes (patient friendly, preferred display) 

external codes (ICD, SNOMED) 

Named relationships (preferred, narrower, same-as) 



Clinical Interface to the Standards 

IMO Clinical Term 
 

Crohn’s disease 

ICD-9-CM 
 

555.9 
Regional enteritis 
of unspecified site 

ICD-10-CM 
 

K50.90 
Crohn’s disease,  

Unspecified, 
Without complications 

 

SNOMED 
 

34000006 
Crohn’s disease 

ICPC 
 

D94 
Chronic enteritis/ 
ulcerative colitis 

ICD-10-CA 
 

K50.9 
Crohn’s disease, 

unspecified 

IMO Clinical Term 
 

Granulomatous enteritis 
 

IMO Clinical Term 
 

Regional enteritis 



           
         

                    
                                                                                                                  

 

SNOMED 68779003 
Primary IgA nephropathy 

Primary IgA nephropathy 
Berger’s disease 
Berger disease 

Leveraging Hierarchical Relationships 

Wegener's-associated glomerulonephritis 
Glomerulonephritis in Wegener’s granulomatosis 

SNOMED 68779003 
glomerulonephritis due to 
Wegener's granulomatosis 

glomerulonephritis 

pediatric glomerulonephritis 
glomerulonephritis in pediatric patient 
glomerulonephritis in child 

SNOMED 36171008 
glomerulonephritis 

SNOMED 90708001 
kidney disease 

Fanconi syndrome 
De Toni-Debre-Fanconi syndrome 
Fanconi proximal renal tubule disease 

SNOMED 95568003 
renal tubular disorder 

hereditary nephrogenic diabetes insipidus 
familial nephrogenic diabetes insipidus 
familial nephrogenic DI 

 IMO      SNOMED CT 
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• Clinical interface terminology is necessary 
• DIY won’t work for most organizations 
• Embrace legitimate lexical variation 
• Search experience is critically important 
• Shared terminology model 
• Highly focused on use cases 

IMO Philosophy 



• Each concept placed in one and only one 
domain 

• Domains aligned with semantic types 
• Descriptions can only be mapped to one 

concept per domain 

Domains 



IMO concept domains 
 Procedures 
 Problems 
 Care outcomes 
 Specialty 

 
 Non-drug allergens 
 Specimen types 
 Blood products 
 Etc. 



Migrating to a Clinical Interface Terminology 

Customer’s legacy dictionaries are reviewed and each term 
categorized based on whether the concept it represents is: 
A. Already in our terminology 
B. Isn’t in our terminology but should be 
C. Isn’t in our terminology and shouldn’t be 
D. Is indeterminate due to lack of term clarity 
 
For “A” and “B”: 
• Customer gains new nomenclature mappings and future 

maintenance of same. 
• Customer’s raw term is linked to our concept and not 

released but used for automatic recognition in 
subsequent migrations 

 
For “B”, entire IMO customer base gets new terms. 
 
For “C” and “D”, this presents an opportunity (after some 
dialogue) to clean out invalid terms 



Migrating to a Clinical Interface Terminology 

Examples: 
 

Customer Term IMO disposition IMO term 

depressive disorder-
mod 

Matched to existing 
IMO concept 

moderate 
depressive disorder 

fibula fracture ORIF, 
left 

New IMO concept 
created 

open reduction and 
internal fixation of 
fracture of left 
fibula 

foam tubing 3" Not appropriate for 
domain (procedure) 

n/a 

fragility 
interpretation 

Uninterpretable n/a 



Terminology Conundra 

• Customer terms 
• The pragmatics of clinical language 
• Obsolete ≠ dispensable 
• Standardized nomenclatures 



Terminology Conundra-Customer Terms 

• XR guidance abscess drain 
• Pertussis culture 0060117 
• ultrasound LE venous insufficiency 
• wc diaphragm fitting 
• comminuted fracture of navicular 
• unstable occlusion 

 

http://www.aruplab.com/guides/ug/tests/0060117.jsp


Terminology Conundra-Customer Terms 

“YAG anterior capsulotomy” 
Capsulotomy means “cutting into a capsule” 
and can refer to an operation on: 
 The lens of the eye 
 The kidney 
 A joint 
 The internal capsule of the brain 
 Etc. 

We already have “YAG laser capsulotomy of 
lens”…Is this the same? 
 
 



Terminology Conundra-Customer Terms 

“YAG anterior capsulotomy” 
Paging Dr. Google… 



Terminology Conundra-Customer Terms 

“YAG anterior capsulotomy” 



Terminology Conundra-Customer Terms 

Angiotripsy 



Terminology Conundra-Pragmatic Use of Language 

• “upper respiratory infection” 
• “pelvic inflammatory disease” 
• “Accuchek” 
• “adenocarcinoma of cervix” 
• Trigeminal neuralgia-

”symptomatic” = known cause 
(per the IHS) 
 
 
 



Terminology Conundra-Obsolete ≠ Dispensable 



Terminology Conundra-Setting Editorial Rules 

• Which acronyms and abbreviations are 
appropriate 

• Use of plurals 
• Chemical names, e.g. long-chain fatty acids 
• Preferred naming of specific things (e.g. “little 

finger” or “pinky”?) 
• Grammatical form (e.g. verb or noun forms for 

procedures) 
• Arabic vs. Roman numerals 
• Word order for complex concepts 



Terminology Conundra- 
Dealing with Standardized Terminologies 

• Varying use of language 
 “Upper arm” 

• ICD-9-CM: elbow joint + humerus 
• SNOMED: elbow joint + humerus + shoulder joint 

 “And” = “and/or” in ICD-9-CM and ICD-10-CM 

• Inclusion of concepts that don’t exist in nature 
 ICD-10-CM S12.251B: 
“Other traumatic nondisplaced spondylolisthesis of 
third cervical vertebra, initial encounter for open 
fracture” 



Terminology Conundra- 
Dealing with Standardized Terminologies 

• Inappropriate precoordination 
 ICD-9-CM coding of “pelvic hematoma” depends on 

patient’s gender. 
Male: 608.83, “Specified vascular disorder of male genital organs” 
Female: 629.89, “Other specified disorders of female genital organs” 

 Thus, IMO concept “pelvic hematoma” is not 
codeable in ICD-9-CM. 



Terminology Conundra- 
Dealing with Standardized Terminologies 

Duplication of concepts 
 



Terminology Conundra- 
Dealing with Standardized Terminologies 

Duplication of concepts 
 



Terminology Conundra- 
Dealing with Standardized Terminologies 

Concepts with non-synonymous synonyms 
 



Terminology Conundra- 
Dealing with Standardized Terminologies 

Ambiguous descriptions 
 



Terminology Conundra- 
Dealing with Standardized Terminologies 

Ambiguous descriptions 
 



Terminology Conundra- 
Dealing with Standardized Terminologies 

Ambiguous descriptions 
 



Terminology Conundra- 
Dealing with Standardized Terminologies 

Ambiguous descriptions 
 



Summary 



APPENDIX SLIDES 
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Current IMO term population 

IMO Domain Number of active terms 
PROBLEM 452,209 
PROCEDURE 195,717 
BLOOD PRODUCT 1,576 
CARE OUTCOME 1,422 
DOCUMENT TYPE 806 
CARE ENVIRONMENT 2,230 
NON-DRUG ALLERGEN 974 
ORGANISM 3,976 
SPECIMEN SOURCE 1,152 
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Mapping to External Code Sets 

IMO Domain Code sets mapped to 
Problem SNOMED CT, SNOMED CT-US, ICD-9-CM, ICD-

10-CM 

Procedure SNOMED CT, SNOMED CT-US, LOINC, CPT-4, 
HCPCS, ICD-9 v3, CVX (immunizations) 

Care Outcomes SNOMED CT 

Specimen Type SNOMED CT, HL7 Specimen Type 

Organism SNOMED CT 

Observation SNOMED CT, LOINC 

Document Type SNOMED CT, HL7 Document, LOINC 

Environment SNOMED CT, HL7 Service Location 



• Order Entry 
• Recording performance of a procedure 
• Documenting a result of a diagnostic 

procedure 
• Documenting a patient’s history of 

undergoing a procedure 

Procedure-Oriented Use Cases 



• Order Entry 
• Recording performance of a procedure 
• Documenting a result of a diagnostic 

procedure 
• Documenting a patient’s history of 

undergoing a procedure 

Procedure-Oriented Use Cases 

ORDERABLE 
PERFORMABLE 

RESULTABLE 
HISTORICAL 



Procedure-Oriented Use Cases-Examples 

Procedure Orderable Performable Resultable Historical 

12-lead electrocardiogram 



Procedure-Oriented Use Cases-Examples 

Procedure Orderable Performable Resultable Historical 

12-lead electrocardiogram X X X X 



Procedure-Oriented Use Cases-Examples 

Procedure Orderable Performable Resultable Historical 

12-lead electrocardiogram X X X X 

Abdominal CT 



Procedure-Oriented Use Cases-Examples 

Procedure Orderable Performable Resultable Historical 

12-lead electrocardiogram X X X X 

Abdominal CT X X X 



Procedure-Oriented Use Cases-Examples 

Procedure Orderable Performable Resultable Historical 

12-lead electrocardiogram X X X X 

Abdominal CT X X X 

Knee surgery 



Procedure-Oriented Use Cases-Examples 

Procedure Orderable Performable Resultable Historical 

12-lead electrocardiogram X X X X 

Abdominal CT X X X 

Knee surgery X 



Procedure-Oriented Use Cases-Examples 

Procedure Orderable Performable Resultable Historical 

12-lead electrocardiogram X X X X 

Abdominal CT X X X 

Knee surgery X 

Monocyte percentage 



Procedure-Oriented Use Cases-Examples 

Procedure Orderable Performable Resultable Historical 

12-lead electrocardiogram X X X X 

Abdominal CT X X X 

Knee surgery X 

Monocyte percentage X X 



Procedure-Oriented Use Cases-Examples 

Procedure Orderable Performable Resultable Historical 

12-lead electrocardiogram X X X X 

Abdominal CT X X X 

Knee surgery X 

Monocyte percentage X X 

Subcutaneous injection of filling 
material, over 10cc 



Procedure-Oriented Use Cases-Examples 

Procedure Orderable Performable Resultable Historical 

12-lead electrocardiogram X X X X 

Abdominal CT X X X 

Knee surgery X 

Monocyte percentage X X 

Subcutaneous injection of filling 
material, over 10cc 

X 



• Anesthesia 
• Education/Training 
• Endoscopy 
• Imaging 
• Lab 
• Surgical 
• Immunization 
• Referral 

Procedure Subdomains 

Plus…“Nursing-only” 



• Reference terminologies 
 SNOMED-CT (International, US Extension, AM, etc.) 
 LOINC 
 CVX 

• Adminstrative terminologies 
 CPT-4 
 ICD-9 v3 aka “ICD-P” 
 HCPCS 
 ICD-10-PCS in progress 

External code sets 



How do EHR users get to IMO ® terminology? 

Three delivery methods 
 Web service (IMO ® portal technology) 
 Relationship database format (flat files)  
 “Appliance” (self-updating server within 

customer’s firewall) 



Terminology as a service for EHRs  
Terminology Portal Solving many implementation issues 

 It is a ‘Service Oriented Architecture’ 
(SOA): The EMR accesses the 
terminology as an external service.  

 Software engineering implementation 
cycle is in order of days, not months… 

 A very light implementation, as a 
stateless, in-memory, database. 

The service solves common EMR 
terminology conundrums: 
• Searchability 
• Terminology updates 
• Speed and Scalability 
• Local vs. remote implementation 
• Term detail ‘universe’ 
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• Use CPOE (EP, EH) 
• Use eRx (EP, EHm) 
• Record demographics (EP, EH) 
• Record vital signs (EP, EH) 
• Record smoking status (EP, EH) 
• Use clinical decision support (EP, EH) 
• Incorporate lab results (EP, EH) 
• Generate patient lists (EP, EH) 
• Send patient reminders (EP) 
• Allow patients access to their health info (EP, EH) 
• Provide clinical summaries (EP) 
• Provide education resources (EP, EH) 
• Perform med reconciliation (EP, EH) 
• Send summary-of-care records (EP, EH) 
• Submit data to immunization registries (EP, EH) 

 
 
 

 
 

 

• Protect PHI (EP, EH) 
• E-message with patients (EP) 
• Submit reportable lab results to public health 

(EH) 
• Use eMAR (EH) 
• Make imaging results available (EPm, EHm) 
• Record family health history (EPm, EHm) 
• Submit syndromic surveillance data (EPm, EH) 
• Submit case data to cancer registry (EPm) 
• Submit case data to specialty registry (EPm) 
• Record notes (EPm, EHm) 
• Record advance directives (EHm) 
• Send electronic lab results to ambulatory 

providers (EHm) 
 
 
 
 
 
 

 

MU2 Objectives 



  

Copyright 1993-2013 Intelligent Medical Objects, Inc. All rights Reserved. ® 

• Use CPOE (EP, EH) 
• Use eRx (EP, EHm) 
• Record demographics (EP, EH) 
• Record vital signs (EP, EH) 
• Record smoking status (EP, EH) 
• Use clinical decision support (EP, EH) 
• Incorporate lab results (EP, EH) 
• Generate patient lists (EP, EH) 
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• Protect PHI (EP, EH) 
• E-message with patients (EP) 
• Submit reportable lab results to public health 

(EH) 
• Use eMAR (EH) 
• Make imaging results available (EPm, EHm) 
• Record family health history (EPm, EHm) 
• Submit syndromic surveillance data (EPm, EH) 
• Submit case data to cancer registry (EPm) 
• Submit case data to specialty registry (EPm) 
• Record notes (EPm, EHm) 
• Record advance directives (EHm) 
• Send electronic lab results to ambulatory 

providers (EHm) 
 
 
 
 
 
 

 

MU2 Objectives-The terminology angle 
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• Use CPOE (EP, EH) 
• Use eRx (EP, EHm) 
• Record demographics (EP, EH) 
• Record vital signs (EP, EH) 
• Record smoking status (EP, EH) 
• Use clinical decision support (EP, EH) 
• Incorporate lab results (EP, EH) 
• Generate patient lists (EP, EH) 
• Send patient reminders (EP) 
• Allow patients access to their health info (EP, EH) 
• Provide clinical summaries (EP) 
• Provide education resources (EP, EH) 
• Perform med reconciliation (EP, EH) 
• Send summary-of-care records (EP, EH) 
• Submit data to immunization registries (EP, EH) 

 
 
 

 
 

 

• Protect PHI (EP, EH) 
• E-message with patients (EP) 
• Submit reportable lab results to public health 

(EH) 
• Use eMAR (EH) 
• Make imaging results available (EPm, EHm) 
• Record family health history (EPm, EHm) 
• Submit syndromic surveillance data (EPm, EH) 
• Submit case data to cancer registry (EPm) 
• Submit case data to specialty registry (EPm) 
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• Send electronic lab results to ambulatory 

providers (EHm) 
 
 
 
 
 
 

 

MU2 Objectives-The terminology angle 

45 CFR §170.207(h): 
Smoking status must be coded in one of the following 
SNOMED CT® codes: 

(1) Current every day smoker. 449868002 
(2) Current some day smoker. 428041000124106 
(3) Former smoker. 8517006 
(4) Never smoker. 266919005 
(5) Smoker, current status unknown. 77176002 
(6) Unknown if ever smoked. 266927001 
(7) Heavy tobacco smoker. 428071000124103 
(8) Light tobacco smoker. 428061000124105 
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• Use CPOE (EP, EH) 
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• Protect PHI (EP, EH) 
• E-message with patients (EP) 
• Submit reportable lab results to public health 

(EH) 
• Use eMAR (EH) 
• Make imaging results available (EPm, EHm) 
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providers (EHm) 
 
 
 
 
 
 

 

MU2 Objectives-The terminology angle 

45 CFR §170.314(a)(13): 
Enable a user to electronically record, change, and access a 
patient’s family health history according to, at a 
minimum…IHTSDO SNOMED CT® International Release July 
2012 and US Extension to SNOMED CT® March 2012 Release. 
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MU2 Objectives-The terminology angle 

45 CFR §170.314(e)(1): 
Provide patients with an online means to 
view, download, and transmit to a 3rd 
party…the Common MU data set. 
 
45 CFR §170.102 
Common MU Data Set means the following 
data expressed, where indicated, according 
to the specified standard(s): 
… 
(8) Problems—SNOMED CT International + 
US Extension 
… 
(11) Laboratory test(s)—LOINC 
… 
(15) Procedures—SNOMED CT International 
+ US Extension or CPT-4 + HCPCS 
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MU2 Objectives-The terminology angle 

45 CFR §170.314(b)(2): 
Enable a user to create a care summary…tht 
includes…the Common MU Data Set and: 
(A) Encounter diagnoses expressed in 

SNOMED CT International/US Extension 
or ICD-10-CM. 

(B) Immunizations expressed in HL7 
Standard Code Set CVX—Vaccines 
Administered, updates through July 11, 
2012. 
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MU2 Objectives-The terminology angle 

45 CFR §170.314(f)(4): 
Electronically create reportable laboratory tests and values/results for electronic 
transmission in accordance with: 
HL7 Version 2.5.1 Implementation Guide: Electronic Laboratory Reporting to Public 
Health, Release 1 (US Realm) with Errata and Clarifications, and ELR 2.5.1 Clarification 
Document for EHR Technology Certification. 

HL7 2.5.1 Electronic Laboratory Reporting to Public Health 
• Lab procedures coded in LOINC 
• Organisms coded in SNOMED CT 
• Specimen Source coded in HL7 (value set #487) and/or SNOMED CT 
• Specimen collection method coded in HL7 (value set #488) and/or SNOMED 

CT 
• Service location coded in HL7 
• Diagnosis coded to SNOMED CT/SNOMED CT-US Extension 
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• EPs must report on 9 (from a menu of 64) 
• EHs must report on 16 (from a menu of 29) 
• CQMs provided as machine-readable (XML) files 
• Each CQM references “value sets” of codes that 

define each data element 

2014 (“MU2”) CQMs 
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Example: CQM #125-Breast Cancer Screening 
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Example: CQM #125-Breast Cancer Screening 
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Example: CQM #125-Breast Cancer Screening 




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Why care about terminology?
	Slide Number 6
	Terminology Management Status Quo
	Slide Number 8
	Slide Number 9
	Slide Number 10
	The Impact of the Status Quo
	Slide Number 12
	Using clinical language for clinical concepts
	Allowing for legitimate lexical variation
	Capturing Clinical Reality
	Slide Number 16
	Slide Number 17
	Leveraging Hierarchical Relationships
	IMO Philosophy
	Domains
	Slide Number 21
	Migrating to a Clinical Interface Terminology
	Migrating to a Clinical Interface Terminology
	Terminology Conundra
	Terminology Conundra-Customer Terms
	Terminology Conundra-Customer Terms
	Terminology Conundra-Customer Terms
	Terminology Conundra-Customer Terms
	Terminology Conundra-Customer Terms
	Terminology Conundra-Pragmatic Use of Language
	Terminology Conundra-Obsolete ≠ Dispensable
	Terminology Conundra-Setting Editorial Rules
	Terminology Conundra-�Dealing with Standardized Terminologies
	Terminology Conundra-�Dealing with Standardized Terminologies
	Terminology Conundra-�Dealing with Standardized Terminologies
	Terminology Conundra-�Dealing with Standardized Terminologies
	Terminology Conundra-�Dealing with Standardized Terminologies
	Terminology Conundra-�Dealing with Standardized Terminologies
	Terminology Conundra-�Dealing with Standardized Terminologies
	Terminology Conundra-�Dealing with Standardized Terminologies
	Terminology Conundra-�Dealing with Standardized Terminologies
	Summary
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Procedure-Oriented Use Cases
	Procedure-Oriented Use Cases
	Procedure-Oriented Use Cases-Examples
	Procedure-Oriented Use Cases-Examples
	Procedure-Oriented Use Cases-Examples
	Procedure-Oriented Use Cases-Examples
	Procedure-Oriented Use Cases-Examples
	Procedure-Oriented Use Cases-Examples
	Procedure-Oriented Use Cases-Examples
	Procedure-Oriented Use Cases-Examples
	Procedure-Oriented Use Cases-Examples
	Procedure-Oriented Use Cases-Examples
	Procedure Subdomains
	External code sets
	How do EHR users get to IMO ® terminology?
	Terminology as a service for EHRs �Terminology Portal Solving many implementation issues
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73

