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Introduction Methods Results
: : | : - Tablel. Hallucination rates by diagnostic group — Llama-3 70B
e Although CNNs effectively detect pathological MRI patterns Feat.urcles.hl.:aljtSurfer Segg.‘entSdS?CaHS, gray mattedr \ISO'l.Jme. & . \10) fm . S)g C\I(F’N .
: : rti ickn r r X and brain siz =10) MOL(N=8)  CN(N=: N=8)  Macr
and LLMs can generate human-readable interpretations, the 'Cottf/\j thic (ess a gta Jl:jsftet do a8¢€, s)e d i slze Hallucination case (1=63) (=43)  (1=22)  (u=37)  Averages
. .1 . . . INTO -SCores (Covariate-aajustea Z-scores). No hallucinations 39.7% 44.2% 77.3% 60% 50.4%
lack of CNN interpretability and the hallucination risk of Attribation ermop? T 17% 18,997 5 49, 10.3%
LLMS hinder Clinical app ication. Rule-based Pathology Summar|zat|on: Reta|ns reg|0ns W|th Contradiction hallucinations 23.8% 27.9% 4.5% 27.0% 23.0%
. . Reference hallucinations 4.8% 20.9% 0.0% 8.0% 9.1%
W-score > 2 SD, collapses subregions, and emits templated Extrinsic hallucinations 0.0% 2.3% 0.0% 0.0% 0.6%

e Large-scale paired MRI and radiology report datasets are
scarce, limiting the development of automated report-

. . . False reference hallucinations 3.2% 0.0% 0.0% 0.0% 1.2%
text Wlth mlld / mOderate / StrOng Severlty Iabels' Pure fabrication 14.3% 0.0% 0.0% 0.0% 5.4%

2 Attribution errors are uncited but guideline-correct, so not counted as hallucinations.

generation systems in neuroimaging. RAG grounding: An LLM cast as a "radiology trainee" is
conditioned on NIA-AA recommendation papers and the
German DGN dementia diaghostic guideline to justify
findings.

e Goal: Test whether a rules-plus-RAG approach yields Model:.Quantlzed Hama-3 70'.3 Inst.ruct selected after e Mistral-Instruct and Llama-Instruct showed strong
comparing open-source and medically fine-tuned LLMs.

e Instruction-tuned models consistently followed
prompts (Figure 2); smaller medical models (<30B)
often failed to generate clinically helpful reports.

e We present a hybrid framework (Figure 1) integrating
morphological clinical domain knowledge with LLMs to
generate guideline-grounded radiological impressions.

guideline-consistent justifications, and characterise the coherence; Qwen demonstrated strong reasoning but

hallucinations remain. Clinical correctness: Hallucinations were manually assessed lower controllability. Thus Llama-3 70B Instruct was
in 30 representative patients. chosen as the final model.

7 Rvidencebacked -\ e Finding: Hallucinations remain common: 46% AD, and

________ impression Generation | Example AD impression; claims audited against diagnostic guidelines 51% MCI claims were hallucinated. However, only 4.5%

CN were hallucinated.

Regional Covariate Case 3: Alzheimer’s disease (AD)
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Explanatory
Impressions

FINDINGS:
. Left Temporal Lobe: Moderate pathology with volume w-score: -2.85, relevance w-score: -4.68, cortical thickness w-score: -2.95. [Thg
Y pattern of atrophy is moderate, with a significant reduction in volume and cortical thickness, which may be indicative of
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Evaluate Hallucination l neuracdegenerative changes. (Alzheimer s Dementia - 2011 - Albert - The diagnosis of mild cognitive impairment due to Alzheimer s C O n Cl u S l O n S
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with Alzheimer's Morphological W-score; Neuroanatomical ontology - Right Temporal !.i:rbfe: Mild pathology u:.rith w:lulume w-score: -2.79, t:c:r‘tlc:alt_hicklness w-score; -2.77. T!le pattern of atruph\r is mild, withla
disease (N=3.5k) features: volume controlled for age, and Rule-driven pathology mzc:]dlirat;;ed:cﬁlzn :jn vuluni'he :-.tfnd ill:;'nrtu:aII:hlclénessl.rwhlcr?aytals:; :e Ilnr:lu:at:e of nen.:;:;degeneratwe changes. (Alzheimer s Dementia . . . .
| eone  mdmhoal summariatin o Abert e dgnossetmid cosnitve impamentdue o Althemer s dseaser e First end-to-end framework for generating radiological
N s e R Diagnosis guidelines and IMPRESSION: , - T — . . . . .
\ S e oo it gl o b i el g e impressions directly from brain MRI using W-scores,
Dementia - 2018 - Jack - NIA-AA Research Framework Toward a biological definition of Alzheimer s disease. pdf) . .
) / BIIE:: e framework suggests that such changes can occur before the onset of symptoms. (Naheimer s Dementia- 2018 - sock- rule-based neuroanatomical abstraction, and RAG.
Figure 1' End'tO'end framework: CNN-based morphOIOgy Scorlngl rU|e- [q':'i:?a:l::;a;i:i:;:::rn;:;?::P:?r aul:?;zlriis?u{l‘iﬁ:;n;:::nc:ra:I;:?:::l‘::;:i:li;z?i:fﬂfrjerlying neurodegenerative process, which Id
. . . . ave implications for cognitive decline and other neurological symptoms. Howewver, it is essential to note that these fin |n|i: :n::u ® — I I I 1
based pathOlOgy Summarlzathn, and a RAG-groundEd LLM fOr gUIdEllne- :Ecessafillvdiagnufseasf:ecific::iselase. [A:Ijzher?mersﬂelminti!a ?Eﬂil—AIbert—Thediagnusisuf Ir1'1i|r.:| r:ugni:i'ure rmpai:mdentgd:etu RUIe based guard ralls plus RAG Improve aUdltablllty’
. . . . . . . . Alzheimer s disease.pdf) e o g @ o o o (4)
driven impression generation with hallucination evaluation. i but do not sufficiently mitigate hallucinations; 35-50%
B Correctclaim [l Hallucinated claim of claims in pathological cases were incorrect.
Find more details on our website: Find our source code at: %&ﬁ@: : e L oy : : :
explaination.net ar-codes/HQT2CE %-9% Figure 2. Falsifiable RAG taxonomy. Each claim is scored on citation e Result demonstrates automation potential while
Of 2 presence, information source, and correctness — Yyielding seven underscoring the continued need for human oversight
' om no hallucination to pure fabrication. : . :
Reference: Singh, Babu et al. 2026. MIDL 2026 scenarios fr P when deploying open-source LLMs for clinical reporting.
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