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A plausible past can change today’s report

Current chest X-ray

Same
generator

Prior report /

Small pleural effusion.

Authored example with a public illustrative radiograph

Current image only

No pleural effusion.

+ Prior report

Small pleural effusion
persists.




Source interventions with the current X-ray fixed

18,716 study pairs
93,580 generated reports

Historical source Current X-ray Historical input

Current-only Fixed None

Real prior Fixed Patient-aligned prior images and report

Report only Fixed Patient-aligned prior report

Random wrong Fixed Another subject’s history

Matched wrong Fixed Another subject, matched findings and report length

Paired comparisons isolate the effect of the historical source



Wrong history adds positives while increasing coverage

49.4% more proxy FP with matched wrong history

Proxy FP per report Proxy FN per report
Current-only B 0.7416 P 10122
Real prior
Report only

Random wrong

Matched wrong

Matched wrong history: +0.3662 proxy FP and -0.1290 proxy FN per report

Complete audit: 18,716 paired studies. Proxy findings compare generated text with the current reference report.



SCFR selects reports around a current-only anchor

1 Generate three reports 2 Construct proposals

Current CXR in every call _
Two fitted rankers

Current-only Select a base report

—> Cardiomegaly. > P FPweights 2/ .8
+ Prior images
& report Two fitted finding verifiers
Prior report S Prorteport Filter + complete current-only
Pri Small pleural Cardiomegaly-
Crior ffusi Small pleural _ _
cIrusion.
images ST o peria No pleural effusion. Retained
3 Select among five reports Selected report
Current Ranker.2 Ranker .8 Verifier 0 Verifier 2 Returned unchanged
_ — — — — N\
> > 4 4

| ~

19 features = —— Text-only linear router

Patient-aligned history. Authored example with a public radiograph. Wrong history is audit-only.




SCFR removes most of the wrong-history FP excess i"

B Current-only B Matched wrong history B SCFR
Proxy FP per report SCFR minus matched wrong
Paired 95% intervals
N ) 7433
Panel A : -
IS 1.0600 0.3433

300 studies I 0.7167 [-0.4539, -0.2370]
230 subjects

Panel B e (533 —0.5500

300 studies I 0.7933 [-0.6656, -0.4381]
231 subjects

Panel C D 1 1600 -0.4567

300 studies I 0.7033 [-0.5759, -0.3422]
226 subjects

Holm-adjusted p < 0.0012 in all panels. Subject-cluster bootstrap.

A evaluates the frozen selection. B/C reuse development cohorts.



Selective history use near current-only

139 / 900 evaluations select text distinct from current-only

(a) vs matched wrong history (b) vs current-only
® Proxy FP B Proxy FN ® Proxy FP B Proxy FN
—e— : : — |
Panel A | Panel A !
i | » |
—e— | — @ :
Panel B ' Panel B :
 —— | ——
—o— : | — |
Panel C ' Panel C :
. —— | ril :
I | I I | | I
-0.6 -0.3 0 0.3 -0.1 0 0.1
SCFR - matched wrong history SCFR - current-only

95% subject-cluster intervals. Direct-current intervals include zero. All panels meet fixed point-estimate bounds.




Image review calibrates the text proxy

60 challenge-stratified cases. Matched wrong vs real history: +33.8 pp (95% CI 5.6 to 63.6)

(a) Current-image support (b) Active-route adjudication

60 cases - one radiologist 30 paired cases - one radiologist
Unsupported share of resolved additions SCFR - current-only; items per case

Real history : B | Unsupported additions : & :

7/18 resolved
Important omissions ——

Matched wrong : &
8/11 resolved

Supported represented :

Random wrong : o :
8/13 resolved Supported lost |

0% 50% 100% -1 0 1
Unsupported additions (%) Paired difference




Longitudinal content on selected history routes

30 cases wWhere SCFR changes the report

Adjudicated items Current-only SCFR Difference
Supported findings represented 151 156 +5
Supported findings lost 47 50 +3
Unsupported additions 26 17 -9
Important omissions 20 17 -3

4 correct temporal relations and 1 partially correct

True history informative in 25/30 cases.
Paired intervals include zero. Overall preference: 13 SCFR, 17 current-only (p = 0.585).
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Source auditing and selective history use

Controlled source interventions expose
historical influence on generated reports

SCFR reduces wrong-history proxy FP
and selectively admits history-conditioned reports

Prospective multi-reader evaluation
should assess clinical benefit

d.lvov@innopolis.ru github.com/LvovDmitro/SCFR

Retrospective MIMIC-CXR evidence. Direct-current effects are mixed.
One-reader image review.

Paper

Supported by the Ministry of Economic Development of the Russian Federation, agreement No. 139-10-2025-034 (19 June 2025), IGK 000000C313925P4D0002.



Backup: filtering positive additions

Lower FP can come with lost coverage

Control Finding F1 Proxy FP/report
Current-only 0.4338 0.7416
No positive additions 0.4267 0.6146
Block prior-only additions 0.4109 0.7931

Removing every addition lowers proxy FP and also removes useful coverage

Complete 18,716-study snapshot. No-positive-additions AFT = -0.0071, 95% CI [-0.0093, -0.0050].

Proxy FN/report

1.2122

1.2922

1.2541




Backup: generator-specific responses to history

Source sensitivity: matched wrong history minus current-only

Generator Audit studies WH AFP/report WH AFN/report
MAIRA-2 18,716 +0.3662 -0.1290
RadInfer 400 -0.0950 -0.2175
Libra 306 -0.1830 +0.3824

Five-fold routing: SCFR minus current-only

Generator Active / fallback folds SCFR AF1 AFP/report AFN/report
RadInfer 5/0 +0.1060 -0.2925 -0.1200
Libra 2/3 -0.0184 -0.0719 +0.0752

Target-fold fitting for proposal components. Frozen final router. Same MIMIC-CXR setting.



