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I n t r oduc t ion
Hospitals cont inuously gather huge

amount s of t ext ual dat a in elec-

t r onic healt h records. Storing health data

in text format is convenient , but without

processing, search and analysis operat ions on

such data become tedious.

Here we present an innovat ive solut ion for

the ext r act ion of st r uct ured informa-

t ion out of a corpus of mul t idiscipl inar y

meet ing not es and hospit al let t er s. It

relies both on standard text mining meth-

ods, on the N egEx [1] algorithm for negat ion

detect ion and a synonym detect ion method

based on the word2vec [2] algorithm.

I n put dat a: M u l t id isc ipl in ar y meet ing not es

Our corpus is a collect ion of breast cancer

t reatment mult idisciplinary meet ing notesand

hospital let ters, writ ten in French.

• �10,000 mult idisciplinary meet ing notes

• Hospitalisat ions from 2000 to 2016

• Various formats (.doc, .docx) and docu-

ment st ructures

All documents were first anonymized, and the

project is under the supervision of an ethics

commit tee and CNIL (French National Com-

mission on Informat ics and Liberty).

Dat a t r ansf or mat ion pipel ine

Start ing from many M icrosoft W or d r document s, we haveused thepython-docx package to

obtain JSON files reminiscent of the raw documents st ructure. Then the JSON files collect ion

was used as input of the pipeline depicted below.

At the end of the pipeline, aut omat ic hypot hesis t est ing was performed to highlight stat is-

t ically significant differences between sub-populat ions.

Sy nony m det ec t ion w i t h t h e wor d2v ec al gor i t hm

To ret rieve named ent it ies from the

documents, one must be able to handle

synonyms, typographical errors and

acronyms. To do so, we have adopted an

iterat ive method in which the medical st aff

prov ided an init ial l ist of equivalent

formulat ions for all the concepts under

invest igat ion. We could further complet e

t his ini t ial l ist wi t h simi lar words found

using t he word2vec algor i t hm.

Among similar words found using the word2vec word embedding, we find synonyms as

expected, but also hyponyms, hyperonyms, antonyms, and semant ically related words that

appear in similar contexts. Those simi lar wor ds were pr esent ed t o t he medical st aff

and val idat ed before incorporat ion in t he synonyms dict ionar y.

Ex t r ac t ion eval uat ion
In order to est imate theprecision of our st ruc-

turing methodology, we have compared t he

ex t r act ed values wi t h two different log-

books maintained by the hospital. Compar-

ison with the first logbook gives encouraging

preliminary results with �95% agreement .

r esu l t ex ampl e

We have used our st ructuring program to

compare breast cancer characterist ics for

7,071 pat ients older than 50 years old with

invasive tumors and no diabete, and 473 pa-

t ients similar pat ients with type 2 diabete.

The results are shown in the table below.

Conc l usion
Our method allows for a ver sat i le t ext

st r uct ur ing, and can be adapted to any lan-

guage. Wehavebuilt lexiconswith thehelp of

the medical staff and a word2vec based syn-

onym detect ion algorithm. This method can

be adapted to any corpus, and is comple-

ment ar y t o t he use of cl inical healt hcare

t er minologies such as SNOMED or UMLS.
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