
Examples of impression sections of the radiology reports for different annotation and 

classification results. Shown are the original Dutch text, the English translation, the category 

of actionable finding (1, 2, 3, or No) annotated by each of the two annotators, the final 

reference for actionable finding (Yes or No), and the probability of an actionable finding 

according to the classifier. 

 

 

Example 1 – Annotator disagreement (Category 3 vs. No category) 

Geen argumenten voor lymfadenopathieën metastasen wel enkele aspecifieke longhaarden. 

No arguments for lymphadenopathies metastases, but some non-specific lung foci. 

Annotator 1: No; Annotator 2: Category 3 

Reference annotation: No 

Classifier probability: 0.044 

Remarks: Annotator 1 interpreted the non-specific lung foci as not actionable. Annotator 2 

interpreted the term non-specific as if it could be metastasis and hence qualified it as a 

category 3 finding. During the consensus meeting it was agreed that the formulation was 

too vague to qualify it as a category 3 finding. 

 

Example 2: Annotator disagreement (Category 2 vs. No category) 

Residuele pneumothorax links. Slechte beluchting van de rechterlong, DD 

atelectase,infiltraat of een combinatie van beiden. 

Residual pneumothorax left. Poor aeration of the right lung, DD atelectasis, infiltrate or a 

combination of both. 

Annotator 1: Category 2; Annotator 2: No 

Reference annotation: No 

Classifier probability: 0.853 

Remarks: Annotator 1 interpreted the pneumothorax as a category 2 finding. Annotator 2 

interpreted the term “residual” as if the pneumothorax was already present, and thus as a 

non-actionable finding. This latter interpretation became common sense during the 

consensus meeting. 

 

Example 3: Reference No actionable finding, classifier low probability 

Status na artrodese bovenste spronggewricht, geconsolideerd. 

Status after arthrodesis upper tarsus, consolidated. 

Annotator 1: No; Annotator 2: No 

Reference annotation: No 

Classifier probability: 0.046 

Remarks: Both annotators agreed to classify this finding as not actionable; the classifier 

generated a concordant result, i.e. a low probability. 

 



Example 4: Reference Actionable finding, classifier moderate probability 

Infiltratieve afwijking in de linkeronderkwab. 

Infiltrative abnormality in the left lower lobe. 

Annotator 1: Category 2; Annotator 2: Category 2 

Reference annotation: Yes 

Classifier probability: 0.312 

Remarks: Both annotators agreed to classify this finding as category 2; the classifier 

generated a equivocal result, i.e. an intermediate probability. 

 

Example 5: Reference Actionable finding, classifier high probability 

Forse hoeveelheid pleuraal vocht rechts, toegenomen. Ontstaan van verdichting 

retrocardiaal. 

Significant amount of pleural fluid on the right, increased. Onset of retrocardiac 

compaction. 

Annotator 1: Category 2; Annotator 2: Category 2 

Reference annotation: Yes 

Classifier probability: 0.824 

Remarks: Both annotators agreed to classify this finding as category 2; the classifier 

generated a concordant result, i.e. a high probability. 

 

 

Scatter plots of word frequencies in radiology reports 

The actionable finding classifier determines the probability that an actionable finding is 

present. To obtain a dichotomous classification (presence or absence of an actionable 

finding), we set the probability threshold to the probability that maximizes the F-score 

(harmonic mean of precision and recall: 2 * precision * recall / (precision + recall)) in the test 

set (maximum F-score 0.725, threshold 0.466). In the radiology reports with actionable 

findings according to the reference, we compared the relative frequencies of words in the 

impression section of the reports that were incorrectly classified (false negatives) with those 

that were correctly classified (true positives). Similarly, in the reports without actionable 

findings, we compared the relative frequencies in the impression section of the incorrectly 

classified reports (false-positives) and the correctly classified reports (true negatives). 

Figure S1 shows the relative frequencies for words in the false-negative and true-positive 

reports. Words on the diagonal have the same relative frequency in both report sets, while 

words above the diagonal are overrepresented in the false-negative reports and words below 

the diagonal are underrepresented (or overrepresented in the true-positive reports). The words 

on the diagonal with high relative frequencies are stopwords (“van”, “de”, “in” (English “of”, 

“the”, “in”)). An overrepresented word in the false-negative reports is “normale” (“normal”), 

possibly lowering the classifier’s probability of an actionable finding. 



 
Figure S1. Scatter plot of relative word frequencies in the false-negatively and true-positively 

classified radiology reports. The dashed line indicates equal relative frequencies in both 

report sets. 

 

Figure S2 shows the relative frequencies of words in the false-positive and true-negative 

reports. In the false-positive reports, words such as “mogelijk” (“possible”), “fractuur” 

(“fracture”), and “laesie” (“lesion”) are overrepresented. On the other hand, “normale” and 

“normaal” (both translations of “normal”) are overrepresented in the true-negative reports 

(i.e., underrepresented in the false-positive reports). Both differences may affect the 

classifier’s performance, possibly increasing the probability of an actionable finding in the 

false-positive report set. 

 

 

01

02

04 08 09

10

11
13

18

2

20142016

2017

201822 28 3

30 45
6

7

aan

aankleuring
aanvullende

aanwezigheid

abdomen

acetabulumafgebeeld

afgenomen

afmeting

afnameafwijkend

afwijking

afwijkingen

alhier alsaneurysma
angiografie

ap

apicale arteria
arts

aspecifieke aspectaspiratie assistent atelectaseatherosclerose

axillair

basaal

basisbeademingstube

beeld

beeldvorming

beiderzijds

beoordeeldbeperkte beschrevenbevindingen

bevindt

bi

bij

bijkomende
bilateraal bloedingbotresorptie

boven

bovenarm c2c3
ca

cardiomediastinum

cariës

cave

centralecholecystectomie

cm

collegacombinatie componentconfiguratie
conform

contrast
controle corcordis

correlatie
ctcta

cytologische
daarvan

dag

dan

de

decompensatio

deelsdeze

diffuse
distale

dit

door

doorgankelijk

dorsaal

dr

drain

drains
duodenum

echter

een

eerder

eerdere eerste

element
elementen

emfyseem

en

enige

enkele

er

fistel

focalefors

galwegen

gebiedengedachtgeïnspireerde gering geringe
gezien

goed

goede

groei

grote
hals

hart
heeft hernia

het

hierbovenhiervanhilaire hili
hoog

hoogte

hydronefrose

iets
ileum

implantaat

in

indruk

infectieinfiltratieve
infrahilair

inguinalisinnemende

inspiratie

inspiratiestandintacte
internaintrahepatische
intubatie

irregulair irregulaire

is

jugularis

kan

kleineklierenklinischekniekorte kunnen laesielaesies
langslekkage

lengte

level

leverliggende

ligging

ligt
lijkt

lijn
lingula

linker

linkerhemisfeerlinkerlonglinkerlongtop linkeronderkwab

links

longparenchym

longvaattekening

longvelden
lucente

luchthoudendheid
lumbaal lymfadenopathie

lymfeklier

maagmaagsonde maarmammariamandibulamassamatig

matige

mede
medebeoordeeld

mediastinaalmediastinale

mediastinum

meer

meerdere

meest
meradji

met

middels
midthoracaal

milde minder
minimale

mm

mogelijkmrimultipele

na

naar

nagenoegnodus

nognon normaal

normale

nu

obstructie
of

om
omvang

onderzoek

ondiepeontbreken ook

op

operatiegebied

opname

oppervlakkige
opzichte

over

overgangoverigeovervullingsbeeld

overweeg

pariëtaal

passend

pathologische

perifere
perihilairpersisterendepijnklachten

plaatse

pleuravocht

pleuritis

positie

posterior

postoperatieveprocedureprof

progressief

progressieve

projecterend

prominenteptc
punctieradiologisch

radioloog radsrandpneumothoraxrecente

rechter

rechterhemisfeerrechterlies

rechts

regio
resectie ribbenribfracturen

richtingen

rondomruimte

rx

schedelbasisscherp
schouderschroef segmentsignificante

situ

slank
slanke

sluiering
splenomegalie staande

status

stenosestent
streperige subcutaan

superior
superius supervisiesuprahilair

supratentoriële
suspect

tal

tetegenaan tekenen

ten

ter

th8

thans

thorax

tiptoch

toegenomen

toename

tracheatube

trajecttubetussen
tweetweedeuitgaande

uitgebreideuitgesproken

van

venaverbreding

verder

verdichting

vergeleken

vergelijking

vergroot vergrote

vermoedelijk

verrichtverslagverwijding via

vochtcollectie

voedingssondevolgensvolledige

voor

vrijwel waarbij

waarschijnlijk

was
wat

wederom

wel

welke
werd

werden

worden

wordt

x

zich

zichtbare
zie

zijde

zijn

zoals

zoneszou

0.10%

0.30%

1.00%

3.00%

0.03% 0.10% 0.30% 1.00% 3.00%

True−positive reports

F
a
ls

e
−

n
e

g
a

ti
v
e
 r

e
p

o
rt

s



 
Figure S2. Scatter plot of relative word frequencies in the false-positively and true-negatively 

classified radiology reports. The dashed line indicates equal relative frequencies in both 

report sets. 
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