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Captioning Falls Short in Pathology: Towards Multi-Task Classification
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104 97 29 . We adapt existing report generation backbones (MiGen, HistGen, BiGen) to multi-task classification with minimal architectural changes:
- * we keep the frozen visual extractor and the transformer WSI encoder;
B Inv. Duct. Care. B Grade | B High W High B High B Present « we remove the textual branch and the generative decoder;
® Inv. Lob. Carc. Grade 2 W Moderate Moderate W Moderate B Absent  we prepend a set of learnable task prompts to the visual input tokens, one per pathological feature;
Other Grade 3 Low Low Low e The final hidden state of each learnable task prompt is fed into a dedicated MLP followed by a linear head.
Pathological Feature Label Distributions Each task is optimised with a class-weighted cross-entropy.
Evaluation Protocol Main Results
All methods are scored on the clinical correctness of the generated reports, not on how it is worded: every generated report 1s reduced F1-macro (%) and Recall-Macro (%) are reported as mean =+ std over 10 random seeds, except for WSI-LLaVA, which 1s evaluated once
to one class per ICCR feature and compared with the ground-truth label. using the released checkpoint. 1 indicates training with our classification strategy and * denotes p < 0.05 (one-sided paired #-tests) against
the corresponding generative counterpart. Best results in bold.
1. Model output 2. Feature extraction 3. Per-feature scoring : : : : —
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Generative baselines produce a free- . Each generated report is parsed with ., Prediction and ground truth are MiGen 604,,, 597., 420, 421, . 474, 489, 432 ., 429, .. 357,,, 340.,, 388,, 407 .,
text report. the same labelling prompt used to compared feature by feature, never , . . . . . . . . . . . .
build the dataset as a whole report. MiGent 60.9°, .. 62.0°, . 6527 _. 650", 624" ~ 614" . S6.1 . 578 .. 497, 6 525 .., 6747, ., 708,
: : : HistGen 60.6 59.9 40.8 40.7 44.9 49.8 52.6 53.5 33.6 32.1 38.7 42.9
Classification models (§) predict the Free text becomes one categorical Each of the six features yields its own £2.2 2.5 6.2 +6.5 £7.4 7.8 8.2 8.1 8.1 £7.9 £12.2 £14.5
six features directly. value per pathological feature. classification metrics (e.g. F1-score). HistGent 7527, 8317 . 6467, ., 648 _  S81 . S81°_. 625, 6317, 522" . 543, 5197, 5297,
BiGen 629,,, 638 ., 402 . 380, 415,, 435, 424 . 427,, 340, 326, 601 . 6238
3 . . - . + 1at1 . % 1ot 1 1 . %* %* %* %* %* %* * * * *
@ Beported metrics per. featl.lre F1-score an.d Recall, gwen as mean =+ standard deviation; * marks a statistically significant BiGent 624, 640, . 689" _ 67.9% . 654" _ . 645" _ 629 . 643" S5L7T,.. 535, 647, . 673" .
improvement of a classification model over its generative counterpart.
WSIL | o0 59.1 75.0 48.4 47.9 42.5 41.6 35.1 33.3 63.5 61.9 66.1 70.0
Our GPT-5-based feature extraction, applied to 1,500 generated reports sampled randomly, achieved 96.4% agreement with pathologists. * Classification-oriented models consistently outperform their generative counterparts.
* Classification-oriented models can compete and often outperform large-scale MLLM like WSI-LLaVA despite its substantially
larger parameter count.
ZIO Fluency earns no credit: a well-written report with the wrong grade scores lower than a plain one with the right grade. * Averaged across the six tasks, MiGenf, HistGent, and BiGent improve F1l-score by 15.7, 15.6, and 15.8 percentage points, respectively,
and recall by 16.9, 16.2, and 16.4 points.
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