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• Radiology reports contain rich descriptions of clinically 
important findings and medical devices that are oftentimes 
referred to multiple times

• Tracking (or identifying coreferences) of radiological findings 
across reports is less studied unlike information extraction1

• Introduce an annotated cross-document coreference 
resolution (CDCR) dataset of 60 MIMIC-III2 patients to track 
the same findings and devices across reports (5872 
mentions with 2292 mention chains)

• Employ rule-based and transformer language-based 
systems to identify cross-report coreferences

• We construct a new CDCR dataset 
to track radiological findings and 
devices across reports

• We highlight major challenges (from 
annotation & model development 
perspectives)

• System performances are low to 
moderate, thus the dataset can be 
leveraged by researchers to develop 
more advanced methods for 
radiology CDCR in the future

1. Steinkamp, J. M., Chambers, C., Lalevic, D., Zafar, H. M., and Cook, T. S. 
(2019). Toward Complete Structured Information Extraction from Radiology 
Reports Using Machine Learning. Journal of Digital Imaging, 32(4):554–564. 

2. Johnson, A. E., Pollard, T. J., Shen, L., Lehman, L. W. H., Feng, M., Ghassemi, 
M., Moody, B., Szolovits, P., Anthony Celi, L., and Mark, R. G. (2016). MIMIC-
III, a freely accessible critical care database. Scientific Data, 3:160035. 

3. Wright-Bettner, K., Palmer, M., Savova, G., de Groen, P., and Miller, T. (2019). 
Cross-document coreference: An approach to capturing coreference without 
context. In Proceedings of the Tenth International Workshop on Health Text 
Mining and Information Analysis (LOUHI 2019), pages 1–10.

4. Caciularu, A., Cohan, A., Beltagy, I., Peters, M., Cattan, A., and Dagan, I. 
(2021). CDLM: Cross-Document Language Modeling. In Findings of the 
Association for Computational Linguistics: EMNLP 2021, pages 2648–2662.

DISCUSSION
• CDCR is relatively under-explored in clinical 

domain3

• Further model improvement - incorporate rich 
radiology-specific domain knowledge into the 
models; allow models to learn broad cross-
report context

• Explore cross-document language modeling4

(effective for multi-document downstream 
tasks)

• Use predicted mention spans to infer the 
mention chains instead of gold mentions

Fig 1. Tracking edema, NG tube & Endotracheal tube
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Method 1 - Rule-based:

• String matching-based

Method 2 - BERT-based:

• Given a mention pair, BERT as a binary 
classifier to predict if two mentions are 
coreferences

• BERT input sequence: 1) only the 
mention spans, 2) additional information 
(anatomy and modifier)

• Output generated by BERT for all 
mention pairs for a patient is combined 
to predict the final mention chains

METHODS - CDCR

Tab 3. Context 
dependency
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RESULTS

Tab 4. Domain 
knowledge reliance

Tab 5. CDCR
performances

Tab 6. BERT classifier results

Tab 7. BERT error analysis

ANNOTATION PROCESS
• Assign the same mention identifier to all mentions across 

reports representing the course of a finding or device

• Course of a finding – (1) initial detection, (2) improved, 
worsened, & (3) no longer detected

• Course of a device – (1) insertion, (2) device position status 
– normal/abnormal, and (3) removal

• Example (both aneurysms refer to the same entity):
• Report 1: Questionable aneurysm at right posterior 

communicating artery
• Report 4: Small aneurysm of size 2.5 mm arises at the 

origin of posterior communicating artery

Tab 2. Top five frequent mentions

Fig 2. Coverage of reports 
in mention chains

Fig 3. Imaging modalities 
in mention chains

https://github.com/krobertslab/datasets
/tree/master/rad-tracking
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