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Background

« Incomplete Magnetic Resonance Imaging (MRI) requests lead to
suboptimal protocols, repeat studies & reduced accuracy.

« LLMs can interpret clinical text at scale, but privacy constraints limit
direct clinical use

. Institutional sLLMs operate behind firewalls, protecting patient data
while enabling augmentation

Objectives

For all MRI subspecialty modalities (Musculoskeletal, Neuroradiology,
body):
1.Does sLLM augmentation improve clinical information quality of MRI
examination requests?
2.Can sLLM match radiologist-level MRI protocol accuracy?

Materials and Methods

Figure 1: Summary of materials
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Figure 2: Flowchart of sLLM augmentation

Input
Clinician-generated MRI examination
request (MER)

sLLm Augumentation (Claude 3.5) RI-RADSA | Adequate i’:}'éltzyegategor'es of information
Retrieves latest clinical entry & imaging report '
from EMR - Extracts & summarises key clinical
detalls All key categories of information
RI-RADS B Barely adequate . i 2 - - "
' included, some clinical findings missing.
Rule-Based Protocol Assignment
Maps extracted elements = MRI region, RI-RADS C Considerably limited | Two categories of information included.
coverage & contrast using institutional protocol
library
RI-RADS D Deficient Qne or no category of information
included.

¥

Output & Evaluation
Augmented MER + assigned protocol - RlI-
RADS graded by Rads 1—4

Figure 3: Study design flowchart. Clinician MERs were augmented using an sLLM (Claude 3.5,
Anthropic). Two experienced radiologists (Rads 1 and 2) graded information quality via RI-RADS
and provided the protocol accuracy reference standard. The sLLM and two general radiologists
(Rads 3 and 4) were evaluated against this standard.

o) e

H H

Rads 1 & Rads 2
REFERENCE STANDARD

oA

Rads 3 & Rads 4

Rads 1 & Rads 2

Clinician-
Generated MERs

RI-RADS

MRI Protocols

References

1. Wildman-Tobriner B, et al. RI-RADS: A New Standardized Reporting System for the Reason for Exam. J Am Coll Radiol. 2022.

2.Hitzert MM, et al. Large Language Models for the Automated Vetting of Musculoskeletal MRI Requests. J Digit Imaging. 2024.

3.Kanemaru N, et al. Efficacy of Fine-Tuned Large Language Model in CT Protocol Assignment as Clinical Decision-Supporting System. J Imaging Inform
Med. 2025.

Correspondence:
Dr James Hallinan, Senior Consultant, Department of Diagnostic Imaging, National University Hospital
Email: james_Hallinan @ nuhs.edu.sg

Main Findings

Figure 4: Summary of results of MRI protocoling accuracy for the sLLM and board-certified
radiologists versus reference standard. sLLM augmentation nearly eliminated inadequate MRI
requests and matched expert radiologist protocol accuracy.
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Figure 5: Overall MRI Protocoling accuracy for the sLLM and board-certified radiologists versus reference
standard.
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Figure 6: MRI protocoling accuracy for the sLLM and board-certified radiologists versus reference
standard, broken down into subspecialties
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Discussion

« sSLLM upgraded MER quality across all subspecialties, fewer than
1% remained inadequate post-augmentation

« SLLM protocol accuracy (93.1%) was comparable to board-certified
radiologists (Rad 3: 91.4%, Rad 4: 92.1%); consistent with prior LLM
studies in spine/MSK [2] and CT protocol assignment [3].

« Critical clinical details absent from original MERSs (surgery history,
tumour, infections) were extracted and summarised by the sLLM

« Rule-based script made final protocol decisions — sLLM provided
clinical context only, not the decision

Conclusion

- Near 100% adequate MERs after
sLLM augmentation vs 79.6-95.9%
clinician-only

. Protocol accuracy matched
experienced radiologists across
body, MSK & neuroradiology

. End-to-end pipeline offers a
scalable, standardised protocoling
pathway with reduced admin burden

. Future work: prospective multicentre
evaluation, cost-effectiveness &
extension to CT / ultrasound

Limitations

. Single-centre, retrospective study
- outpatient MERs only

. Not powered for non-inferiority
testing

. Post-deployment guardrails
remain essential
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