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of Radiology Reports
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Machine reading comprehension (MRC) is widely INDICATION: 64 year old male with status post Questions reflect true information needs BN Gl # (11462 \nnotator 1
explored to better comprehend unstructured text, by recent STE MI. Now with increasing edema and of clinicians (inspired from the clinical Reason: ? CHF, effusions 1. Are there any infiltrates in the lung?
shortness of breath. [ L2 ii. Did the cardiac silhouette enlarge?
' ' ifi ' ' ' ' *Hospital 2**] MEDICAL CONDITION: . .
enabling machines to answer specific questions given FINDINGS: The heart is (enlarged in size) but sta- reterral section of radiology reports). 64 ﬁsf/l; recent STEMI now with CHF (EF 10%) here tit. Is there any pleural or pericardial
. : . . o : effusion seen?
a textual passage1 _ ble in the interval. Mediastinal contour is un- _ _ _ with increasing edema, SOB, and for ICD placement.
changed. There is upper zone redistribution of | ¢ Contains 3074 unique question-report REASON FOR THIS EXAMINATION:
o . ? CHF, effusions Annotator 2
: : : : the pulmonary artery vasculature. Perihilar hazi- : : ) . , 0
 Much attention in MRC drawn toward biomedical ness as well as diffuse bilateral pulmonary opaci- pairs for 1009 radlology reports e L Are any abnqrmalltles seen mth.e heart?
scientific articles? ties. These findings are consistent with acute CHF. INDICATION ﬁgt Y56 Wﬁiwtﬂmﬁtﬁ@ﬁm Dost ... 11. Is there any sign of pleural effusion?

There are also bilateral pleural effusions. There is * Each question has two answers for a

barium in the left colon from previous study. Fi . : - -
e limi i1di - . 3l - ig 1. Clinical referral section with constructed questions.
Limited work toward building a challenging MRC IMPRESSION: 1. Findings consistent with pil- report (in its Findings and Impressions T

dataset for electronic health record (EHR) datas. monary edema due to CHE 2. Bilateral pleural ef- sections), resulting in 6148 distinct

fusions.

question-answer evidence pairs (including

* Most existing datasets are small and/or publicly Q - Are there any infiltrates in the lung?
unavailable to build advanced models. A - diffuse bilateral pulmonary opacities (Fndg),

pulmonary edema (Imp)

unanswerable questions)

: Fig 2. Types of questions
. L. . .  Answers are oftentimes phrases or span .
* (Question collection in most datasets incudes bias Q - Did the cardiac silhouette enlarge? P P in RadQA.

A 1 size) (F multiple lines
and does not reflect real-world user needs. (enlarged in size) (Fndg) p

Q - Is there any sign of pleural effusion?

* Questions require wide variety of

* Almost all datasets use discharge summaries. A - [b/BJilateral pleural effusions (Fndg and Imp)
— reasoning & domain knowledge to answer
» Thus, we propose RadQA, a new EHR MRC dataset. Tab 1. RadQA example. Fndg — Findings.
Imp o ImpreSSIOn- Reasoning Description Example RadQA emrQA
: .. : Q: Was the PICC line placed correctly?
R E LAT E D WO R K EXI STI N G DATAS ETS Lexical Variation - Key links between ques and ans S: Malposition of right sided PICC line with tip in the right internal ~ 37%  15.2%
(Synonym) sentences are synonyms jugular vein =
Dataset Size Annotation Docs Source Available
# Ques # Docs Source Ques Prompt Ans Selection UN-Q Lexical Variation Key links between ques and ans Q: Is there any obstruction in the lungs?

patient summary (world/medical  sentences demand world or med- S: There has been some interval improvement of the left basilar 73%  39.0%

Raghavanet . 71 Medical students clinical note. clinical note X Cleveland Clinic X knowledge) ical knowledge opacity, consistent with atelectasis/pneumonia.

al. (2018) (medical records)

reference questions , , , C O N C L U S I O N
: : : Declarative form of ques does not Q: Are there any fractures in the pelvis?
Pampari et 731l Automaticall automatically using n2c2 datasets (mostl Syntactic syntactically match the ans sen- S: AP PELVIS: trauma board limits fine osseous evaluation. No 66% 60.0%
A gOl g (from 680 303 d y question template ~ NLP annotations on X disch Y v Variation Y Y ) ; ' ' ° 70
( ) templates) generate clinical nofe ischarge summaries) tences overt fractures are seen. ° The perfo rmance Of the be st transfo rmer
candidate sentence 2010 i2b2/VA NLP Q: I: Was the PICC placed? :
Fan (2019) 245 138 Author with “because’ candidate sentence X challenge (discharge 4 Coreference Anaphora or intra-sentence fusion ~ S: PICC line placement via ... internal length is 55 cm with the %  23.8% Iang uage mOdeI’ MIMIC-BE RT’ IS 63.95 (F1 )’
and/or “due to’ summaries) tip of the catheter positioned in SVC. The line is ready to use. which falls si gn ifi Cantly short of the best human
Yue et al. : . MIMIC-III
50 - Medical experts - clinical note X L X Q: I: Do we find any stenosis in the carotid arteries that require
(2020a) (clinical notes) Incomplete Missing contextual information in : Lo d
Yue et al clinical note clinical note, MIMIC-III Context ans sentences ) gr.aftmg dunng/after CABGY 167 13.3% perfO JAEULSS Of 90 ' 31 '
' 1287 36 Medical experts : ! answers for X .- v S: Right ICA stenosis 40-59%.
p— candidae et candidae questions e norey This demonstrates the challenging nature of
Oliveira et ‘nursing diagnosi.s, : : SemClinBr cOTpuS Change : Ques related to interval changes % ?ﬁz :‘B}f ildezlinnclzrssp ;;_Ig)::‘::?ol?have significantly increased in 18% - g g
al. (2021) 18 ) Authors nSkcrflich)crtSe,r?s?cr;mg nursing/medical note X (:I?;trl;gel;eizzln;gf:;)g X information size and surrounding mass effect compared with the prior ... RadQA that |eaveS am ple SCOpe fOr fUtU re
3074 clinical referral : ) . . . . . Q: Are there signs of pneumonia? method research.
( tllziciv%?k) (6148 QA 1009 Physicians section of radiology whol:el;:l(:il:)logy v (ra dl\il(l)ixilcregcl)r ts) v Er:a%vri OZIS (%urel:(sﬁnre?ulrs diagnosis  under- S: Marked improvement in left perihilar alveolar process with  26% -
pairs) report owiedee SHNCINg 1o ans residual well-marginated mass-like opacity ...
Tab 2. Existing MRC datasets. UN-Q — Unanswerable questions. Anatom Oues require anatomy understang. Q¢ Did the gastric cancer metastasize to chest? ACKNOWLEDGEMENTS
kn a(; dy : uets CAUITE anatomy tHEEHI®™ St There are no lung nodules or masses. No destructive lytic or blas-  21% - U S N t I Lb f M d . N t I
BAS E LI N ES owledee e 1o ans tic lesions are seen in the osseous structures of the torso. .o. Nallona 1ora ry O edicine, Nationa
Requi 0 : G . Q: What is the status of the skull fracture through midface? InStItUteS Of Healthv (ROOLMO1 2 1 04)v NathnaI
] sqre ores Tequite Spectiic THOTIMAON —g. 5. Possible nondisplaced fracture of the anterior wall of theright  13% - Institute of Biomedical Imaaina and Bioendadineerin
BERT BERT-MIMIC specification in ans
5 Test 5 Test maxillary sinus. 6. Displaced fracture of the right nasal bone. (R21 E8029575) and UTHealth Innovation for
Fine-tuned on EM v F1 EM & F1 EM d F1 EM &5 F1 Neoati Ans i Cbut tod Q: I: Is there any mediastinal shift due to pneumothorax? 93% " o
cEalive answer  Ansis prescnt bil flegate S: No pneumothorax. T Cancer Prevention Research Training Program
emrQA 25.08 25.08 35.21 35.21 2492 2492 35.21 35.21 _ _ Predoctoral Fellowship (CPRIT RP210042)
SQuUAD 25.41  36.73 30.79 42.92 2557 42.81 24.39  40.37 Dev Test Tab 3. Rgasomng categories
RadQA 42.02  58.67 40.09 55.04 48.05 65.85 45.73  60.08 M F1 EM  F1 in RadQA. REFERENCES
emrQA = RadQA 13.1659.75 41925760 50.65 - 67.97 4771 61.60 Annotator 1 85.02 92.07  81.40  90.31 1. Rajpurkar, P., Zhang, J., L K., and Liang, P. (2016). SQUAD: 100,000+ Questions for Machine Comprehension of Text. In EMNLP 2383-2392
SQUAD — RadQA 49.51 65.80 46.04 60.71 52.28 69.42 49.39 63.55 Annotator2 71.66 81.41 69.36 7&8.72 Tab 4_ H uman pe rformance 2. Jin;p%ﬁ \Tluan Z., Xl)%ngzﬁ)zp\z{;léZ% E(in]g, H., Tg;l, C., Chen, M., Huang, S., Liu, X, and Yu, S. (2021). Biompedical Question Answering: A’Si)ur%ey of Approaches RN
SQUAD = emrQA = RadQA 4853 6301 46.65 60.98 53.26 6779 4832 6229 Avg 78.34 86.74 75.38 84.52 on Rad QA 3.  Pampari, A.,gRaéhavaﬁ, P., Liang, J., aﬁd Peng, J. (2018). emrQA: A Large Corpus for Question Answering on Electronic Medical Records. In EMNLP, pages K\ jﬁf}i//:i’}

2357-2368.




