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Historical Background

• Programs that map biomedical text to a thesaurus
• CLARIT (Evans et al., 1991)
• SAPHIRE (Hersh et al., 1990)
• MetaMap (Aronson et al., 1994)
• Metaphrase (Tuttle et al., 1998)
• MMTx (2001)
• KnowledgeMap (Denny et al., 2003)
• Mgrep (2009)g p ( )

• Characteristics of MetaMap/MMTx
• Linguistic rigor
• Flexible partial matching• Flexible partial matching
• Emphasis on thoroughness rather than speed
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MetaMap Example
• PMID – 19529903

• TI –Bile duct stricture due to caused by portal
Stricture of bile duct Causing Hepatic

biliopathy: Treatment with one-stage

Stricture of bile duct Causing Hepatic

l i h d bili b

Administration procedure One Phase

portal-systemic shunt and biliary bypass.
Portasystemic shunt Biliary Bypass
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MetaMap/MMTx Distribution Modes

http://metamap nlm nih gov
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NLM Applications using MetaMap
• Information retrieval (IR)• Information retrieval (IR)

• Indexing and query expansion experiments (Aronson et al., 
Rindflesch et al.)

• Hierarchical indexing (Wright, Grosetta-Nardini, et al.)
• TREC genomics track (Aronson et al., Demner-Fushman et al., …)

• Data miningData mining
• DAD (Drug-Adverse drug reactions-Disease) literature-based 

discovery (Weeber et al.)
• Clinical findings (Sneiderman et al )• Clinical findings (Sneiderman et al.)
• Arbiter, EDGAR, anatomical terminology, SemRep, SemGen 

(Rindflesch et al.)

NLM I d i I i i i (II)• NLM Indexing Initiative (II)
• Medical Text Indexer (MTI) (Aronson et al.)
• MeSH indexing experiment (Kim, Aronson and Wilbur)
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Tokenization IssuesTokenization Issues

• Acronym/abbreviation detection
• e.g., “The effect of adrenocorticotropic hormone 

(ACTH) and cortisone on drug hypersensitivity 
reactions.”reactions.

• Similar to Schwartz and Hearst, 2003 with rules:
• AAs cannot contain > 20 characters
• Single-word AAs cannot contain > 12 characters
• …

• Non-standard input• Non-standard input
• e.g., several PubMed citations having no whitespace 

between sentences
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Output FormatsOutput Formats

• MetaMap Machine Output (MMO)p p ( )
• Prolog terms
• Used for subsequent processing

• XML output
• Colorized MetaMap output (MetaMap 3D)
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MetaMap 3D
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Genre and Task Issues (1 of 2)Genre and Task Issues (1 of 2)

• Term processing (-z)p g ( )
• Input is terms (one per line), not complete sentences

• Browse mode (-zogm)( g )
• Used with Large Scale Vocabulary Text (LSVT)
• Exhaustive search of the Metathesaurus
• Voluminous output
• Not appropriate for use with final mapping construction
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Genre and Task Issues (2 of 2)Genre and Task Issues (2 of 2)

• Negation (--negex)g ( g )
• Important for clinical text
• Based on Wendy Chapman’s NegEx algorithm

• Word Sense Disambiguation (-y)
• Based on Susanne Humphrey’s Journal Descriptor 

d iIndexing
• Provides modest improvement in results
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Algorithm Tuning
• Variant suppression

• Suppress variants of one- and two-character wordspp
• e.g., in t-cell suppressing variants of t prevents mapping 

to ‘TX’ and ‘TS’

• Efficiency modifications
• Due to growth of Metathesaurus (440K – 2M concepts)

C hi l i AVL ( lf b l i bi• Caching results in AVL trees (self-balancing binary 
trees) rather than linear lists

• Expanding caching scope from a phrase to a citationExpanding caching scope from a phrase to a citation
• Replacing findall/3 calls with recursive code
• Significantly faster then before (at least 3-5 times)
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Future MetaMap DevelopmentFuture MetaMap Development

• Further technical development
• Migration from Sun/Solaris to Linux environment
• Update to current Berkeley DB to prepare for

Mi ti f Q i t t SICSt P l• Migration from Quintus to SICStus Prolog
• Augment tokenization with chemical name 

recognitionrecognition
• Enhance MetaMap’s WSD accuracy with 

additional WSD algorithms
• Further enhancement of processing short words, 

especially acronyms/abbreviations
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Pointers

http://metamap.nlm.nih.govp p g

Alan (Lan) R. Aronson (alan@nlm.nih.gov)
François M. Lang (flang@mail.nih.gov)ç g ( g@ g )
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