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rconsolidation or pleural effusion. No pneumothorax is observed and the
' cardiac and mediastinal silhouettes are unremarkable. The overall >
:imerpretan'on is that there is no acute cardiopulmonary process.
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(a) 1IEH RS R g e R SRS k-

"SR : The chest x-ray shows a left-sided pacemaker device,
+with leads terminating in the right ventricle and right atrium, expected*
'locations. There is no focal consolidation, pleural effusion or|
pneumothorax. The cardiomediastinal and hilar contours are stable..
'and there is tortuosity of the descending aorta. Note is made of a left*
:healed sixth rib fracture and lower bilateral old fractures. The,
impression is that there is no acute cardiopulmonary process. 0
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'JXIRE : Small right pleural effusion with right basal atelcctasis,:

Jess likely f ia. Mild cardiomegaly. No p thorax, no.
'pu]monar\ edcma, and no acute bony abnormality seen. The left hmg
appca:s grossly clear. i
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"HOXCHR S : Multiple areas of ill-defined opacities are present in the |
tbilateral lungs with no pleural effusion or pneumothorax. There is+
:complctc destruction of the right scapula, lateral clavicle, and:
,visualized portion of the humeral head with a right mid clavicle,
+fracture. These findings are consistent with known metastatic disease. *
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(1) Distribution

———————

(2) Local Client Training
CXR Images Local Encoder

.

(3) Aggregation
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The heart size is normal,

and patient feel tired at....
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4 Client-aware Feature Contrasting N\

mwﬂﬂﬁ%ﬁﬂﬁ%ﬂﬁﬁ%ﬁ,ﬂﬁm@wi e cler
U ERHmIBA MmN, XHEXIERSIS | ﬂﬁf’ T
LLM 4 ¥ 8B Il iR AH K B 32K et

t Ll Diagnosis-aware Prompting

Diagnosis Prediction Diagnosis Prompts

' ([« 0000
. I ety |o: DO |
LI “: 0000




FedMRG XXi&BL2EipH1B52 (DMB) X7Kiw

- WiEAEXIBEIZE (DMB)
— EAERZEA,: ATFRBEEESEI, B HTIﬂEij(BEFFIIL’)HZ’)LF ik
—- SHIEECEA, « AFRBBETFES P inbikSME, MERSEHE

- EAISIETEARER LoRARIRSCIN, J.EEEJ%IIEJWLHWW, Y RN EFAN
REX P E AR S 2 /AR

Bi-directional Knowledge Enhancement by Turns

...........
.................
. . . .

s 5 h,g, < ...... T > S}‘; hp
T ?
| | Xw;

Generic LoRA A, ) (Specialized LoRA A,)

=
i S

41



FedMRG XXi&BL2EipH1B52 (DMB) X7Kiw

ZZ 1 1RRUEVISK
UG BT 4K FHIS LSS

BB T EAHIILoRAIEDR, 2

- T
— "E ’NV“ RIEAZBRBNEFE, T8 THESBIZLKESH
B’]* Ei ng:ll\
- BZTERY E7EREN, NEREEFREZPRANE, MmiEitZ
;I] ik Eﬁ] i k HI Bi-directionﬁ{ KnowledgeEnhancement by Turns
s;,’ hg PR T > Sg hp
ﬁlgg = Lecos(hs, hg) + ﬁKL(8;||8;), — TR
£92l — [:Cos(hg,hs) _I_ ﬁKL(SgHSr), | Generic LORA A, o Specuallzt%Ridls
DMB FBS A (REE 4, ) S (4,) | E J N
W o) ZE B TR RANE S £ HADIR _E.%I, M ERE T IEE | &/ [E—=
FEIRAZBIEERE ()

42



FedMRG BNilES2

Algorithm 1 Pseudocode of FedMRG

* *7] Hhﬂi Bﬁﬁi 1: Server Initialization:
£z oo e = A <A 2: for each client 2 =1,2,...,n do
- SR T INEMRGERARENIREES 3. Initialize a MRG model with F, and Fy

WES =T : @ SRR IS REEC S TIEANES 4§ Freeze parameters .of Fa

Insert A, and A, into Fy

5
FHEEEEE 6 Distribute initialized model to client
7: end for
<LLLJ \
. BPRIIHNER repert
9: Local Client Training:
— ‘[kﬂj*;ﬁu . 10: for each client 2 = 1,2,...,n in parallel do
. _ 1: for each mini-batch j =1,2,..., N* do
° EEE 171_.-1't EFH LLML?TEZIX;EIHEEEI}] BE > 12: Compute £ := aLlycrL +£CE+B££29+£LM
oo 13: Optimize F,. and each A, via £,
LlZg ’ LngFH:-FL W E_lﬂ‘]iﬂﬁl*ﬂlﬂ&g*z 14: Compute Lo := aﬁHCL‘ﬁﬁoE—Fﬂﬁng—FﬁLM
. 02234 A B— 15: Optimize F,. and each A via Lo
mi3=2llgk, FADEMULAZHRIIRR Upload 7, and each A, and A,
_ ;:cﬁlzmimimﬁﬁ]: 17: end for
18: end for
o g F’ Ui > \J:1§ﬂ1_1,1|]|§]‘]_ﬁﬁﬂ E’E%"ﬁﬂ*ﬂ E Fﬁ EEEE’% 19: Server Aggregation and Distribution:
P s 20: Aggregate clients updated F. and A,
ﬂl L*R HZ) 1 ﬂ:fﬁ 21: Distribute the aggregated components

22: until maximum communication rounds reached/I
[ o]




FedMRG BINiEZ2

Algorithm 1 Pseudocode of FedMRG

* Té (- B“ Ei 1: Server Initialization:

T 2: for each client i =1,2,...,n do
— ESEBURREIFMRELZAFHITZ ST 5 hitalize a MRG model with 7, and 7,

ﬁ EB A .En Freeze parameters of F
) £32 Insert A, and A, into Fy

4
S:

_ B2 ﬁ"ﬂ’]’;‘ éﬁl%ﬂiﬁﬁ] ] ;RLXE i?ﬁﬁ %7] QLI:I‘f 'EZEIE P 6: Distribute initialized model to client ¢
7
8
9

. end for
imiEE . repeat
Local Client Training:
10: for each client : = 1,2,...,n in parallel do
11: for each mini-batch j =1,2,...,N* do
12: Compute L := O{ﬁHCL—I-,CCE-i-ﬁﬁlzg-I-ELM
13: Optimize F. and each A, via £
14 Compute Lo := alycr+Lcer+BLga+Lrm
15: Optimize F. and each A, via Lo
16: Upload F. and each A, and A,
17: end for
18: end for
19: Server Aggregation and Distribution:
20: Aggregate clients updated F. and A,
21: Distribute the aggregated components

22: until maximum communication rounds reached 44




KIERIT SIREIR

- HURELR * EHIEIR
— MSEXE L EUREER - BAAES TSR (NLG)
« MIMIC-CXR: ZiItrELIRLIBRE XAVMRG  « BLEU (BL1-BL4)  CIDEr (CID) <
HIES:, 818276778k AMENIES B ROUGEL (ROU)
« 1U X-Ray: — 1 IZRARIMRGIESEEIES:, — IGBFRITHEERR (CE)
B13541685KE{% - B RUIBBEITFES (PRE) . BFR

 CheXpert+: 3kRE65,240:3 EBE1224,3163K i BIBIFLIES (F1)
F ( BB IERTFDAT )
- XWiwE
— ZPRimFizit
« FL-MRG (Random): &% AZ&5IHEN 53 B
* FL-MRG (Clustering): EFIRSREMNE (25E )
— MW RN S
 F CheXpert+ BN AAEIEN » AR ZRAXIZE +




SIEiRit XIECSCIE

s iFHEFedMRGTEARRISEURBSE LHIZERM ( MIMIC-CXR )
— LLMIEZIBIMRGIRBL IS 22 TERBPIMRG 1A
— FedMRGE R LoRA / Bt prompt BB ZELE:, FedMRGRIGSISIRELF

FL-MRG (Cluster) FL-MRG (Random)
BL1 BL2 BL3 BL4 ROU F1 REC PRE H BL1 BL2 BL3 BL4 ROU F1 REC PRE

Model Comm.

Federated & MRG Baseline

Centralized - 3270 2040 1390 1343 2771 299 278 37.8 || 3270 2040 1390 1343 2771 299 278 378
Transformer [28] 63M 27.05 17.00 1143 816 2654 161 138 233 || 2768 1748 1186 854 2682 190 160 283
R2Gen [28] 82M 2693 16.80 1133 815 2594 173 147 254 || 2795 1762 1190 854 2673 208 172 321
WCL [37] 203M 37.28 23.02 1531 1087 2660 320 29.6 410 || 3254 1863 1224 899 26.13 278 313 375
DCL [33] 203M 36.96 2259 1510 1086 2675 284 262 363 || 37.11 2346 1542 1122 2708 296 27.1 387
LLM-Driven MRG
R2GenGPT [1] 51M 3940 2494 17.01 1227 2722 266 238 357 || 3878 2462 1687 1219 27.04 291 273 369
PromptMRG [7] 59M 3823 2405 1643 11.79 2670 30.7 264 432 || 3920 2487 17.04 1226 27.14 322 285 433
Fed-AdaLoRA [55] 57M 39.75 2490 16.85 12.03 27.10 299 272 387 || 4031 2542 1730 1240 2730 308 284  39.0
FedPara [57] 76M 3848 2416 1638 11.74 26.13 264 238 350 || 39.78 2503 1699 12.19 27.11 273 239 375

[ Fed-LoRA [52] 50M 39.30  24.68 16.75 12.01 2682 251 21.8  35.2 || 40.13 2550 17.45 12.57 27.34 _30.0 280  38.0 |
Fed-Prefix [53] 103M 38.46 2410 1643 1190 2677 269 241 355 || 3957 2488 1694 12.19 27.06 280 254 363

[ Fed-Prompt [54] 102M 3827 2393 1621 11.65 2654 284 257 371 || 39.011 2473 1692 1221 27.11 294 263 38.7 |
Fed-Vera [56] 51M 38.03 2389 1622 11.64 2658 254 231 338 || 39.10 2463 1676 12.12 27.03 270 240 369
FedDAT [24] 88M 3529 2195 1492 1069 2544 177 151 259 || 3869 2441 1656 11.84 2663 29.1 26.1 388

FedMRG (Ours) 59M 40.19 2552 1755 1268 2755 339 302 454 H 4048 2580 17.80 1236 2733 356 324 458 6




JEiRit YIEE KIS

« EAEMIU X-RaySBER, 7 Dlailzl iz (¥ iz

— FedMRGHRIF T HIL#BITERE, EB T HYWMIMICFIIU X-RaySUBEE Z BBz 1552
B3t

Model Comm.

FL-MRG (Cluster) FL-MRG (Random)
BLI1 BL2 BL3 BL4 ROU F1 REC PRE || BL1 BL2 BL3 BL4 ROU F1 REC PRE

Federated & MRG Baseline

Centralized : 39.56 2239 1342 855 2885 152 152 158 || 3956 2239 1342 855 2885 152 152 158
Transformer [28] 63M 3204 1862 1125 666 2607 13.62 1344 1420 || 3415 19.10 1206 7.73 2610 142 141 146
R2Gen [28] 82M 3250 17.78 10.14 620 2568 134 138 132 || 3591 2045 1206 750 2683 133 131 137
WCL [37] 203M 3223 1664 880 505 21.99 1346 1326 630 || 3631 2158 1233 801 2753 135 135 140
DCL [33] 203M 3136 1653  9.06 536 2326 1327 13.18 14.06 || 3540 1992 1156 7.15 2548 13.0 13.0 134
LILM-Driven MRG

R2GenGPT (1] 51M 3868 2222 1352 873 2643 1319 1280 1434 [l 3971 2320 1411 906 2656 13.0 127 140
PromptMRG [7] 59M 42.18 2533 1628 11.05 30.61 18.17 1576 1639 || 42.05 25.10 1599 10.79 29.99 17.0 149 154
Fed-AdaLoRA [55] 5/M 36.93 21.08 1271 8.11 25.66 13.01 12.78 1391 || 3840 22.04 13.17 829 2628 129 127 138
FedPara [57] 76M 3740 21.17 1245 776 2565 1171 1149 1236 || 38.10 21.82 13.06 826 2627 124 121 133
Fed-LoRA [52] 59M 38.04 2174 1312 834 2574 1269 1238 1371 || 39.88 23.15 1404 9.00 27.10 140 137 150
Fed-Prefix [53] 103M 3768 2163 13.19 853 2582 13.07 1276 1408 || 37.85 21.62 1298 824 2617 125 123 134
Fed-Prompt [54] 102M 3680 2078 1237  7.80 2553 1238 12,12 1327 || 3942 2271 1363 864 2647 132 129 142
Fed-Vera [56] 51M 3723 2105 1254 796 2538 1268 1235 13.60 || 3995 2328 1430 926 2669 127 124 137
FedDAT [24] 8SM 36.16 2130 13.62 9.9 2602 1111 1092 11.69 || 3853 2232 1341 849 2619 139 137 149

FedMRG(Ours) 59M 4355 2638 1730 1195 29.73  19.69 17.22 17.86 || 4299 2570 1645 11.15 29.66 181 163 16.6




SIEiRit XIECSCIE

o F{bFedMRGTEAEKBIBFIF THITEEE
- BE1TZPERTMIMIC-CXRFICheXpert+8UEEE, LAEIEIERIENLSEHE
— £ ASEBIGIE(MIMIC-CXRADCheXpert+)f0 ISP, FedMRGISZ{LTFPRBEIE
FRFHI X

Model Comm.

Internal Test (MIMIC-CXR & Chexpert+) External Test (IU X-ray)
BL1 BL2 BL3 BL4 ROU F1 REC PRE || BLI1 BL2 BL3 BL4 ROU F1 REC PRE

Federated & MRG Baseline

Centralized - 2139 1345 920 649 2492 2176 1872 2746 3393 19.71 1241 8.11 2846 1323 13.09 13.58
Transformer [28] 63M 1833 11.73  8.01 569 2482 1428 1245 18.55 3698 2334 1598 1149 3056 1249 1244  12.59
R2Gen [28] 82M 19.51 1236 838 587 2482 1935 1648 27.17 3247 1984 1289 868 2041 13.04 1294 13.32
WCL [37] 203M 28.68 1677 1021 6,51 2263 15.09 1350 20.69 2694 1499 848 5.25 21.85 5.44 5.52 5.52
DCL [33] 203M 2997 1764 1098 7.19 2299 1059 9.86 13.05 38.90 2277 13.62  8.63 2599  9.85 9.84 9.91
LILM-Driven MRG

R2GenGPT [1] 51M 30.16 1746 11.16 7.48 23.18 1385 12.14 18.31 37.69 2451 1756 13.07 33.18  9.96 9.93 10.05
PromptMRG [7] 59M 3457 2068 1329 890 2408 1265 1073 17.99 37.01 23.01 15.65 11.18 28.16 10.03 997 10.20
Fed-AdaLoRA [55] 57M 31.72 1855 11.89 798 2332 1587 13.74 21.78 37.61 2451 17.66 13.18 33.12 10.07 10.01 10.24
FedPara [57] 76M 31.10 1837 11.85 8.02 23.66 1632 1401 2282 3754 2416 17.16 12.60 3256 10.04 997 10.23
Fed-LoRA [52] S9M 35.29 2038 1279 848 2354 1996 17.06 28.14 36.75 23.60 1650 1198 3022 10.50 1093 1235
Fed-Prefix [53] 103M 3292 1955 1252 845 2372 19.08 1639 26.43 39.61 25.64 18.06 1323 3216 1042 1028 10.77
Fed-Prompt [54] 102M 3410 20.79 1356 930 2475 1771 1546 24.10 43.80 2795 1953 14.19 2981 10.21 10.11  10.50
Fed-Vera [56] 51M 32.60 19.18 1243 842 2356 1488 1323 19.39 39.01 2590 1890 14.27 33.73 996 9.93 10.03
FedDAT [24] 88M 33.01 19.27 1226 8.09 2358 21.17 19.01 28.18 39.11 2486 17.54 1288 3243 10.58 1036 11.18

FedMRG (Ours) 59M 35.29  21.14 1398 890 2434 22.61 20.05 29.76 || 42.49 28.62 20.55 1492 3357 1537 1542 16.18
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o {HFedMRGHRIAGIEREARBEIBS LHIEM
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— SERspBE oIS Lk

Model BLl BL2 BL3 BL4 ROU Fl REC PRE
FedMRG 40.2 255 176 127 27.6 339 30.2 454

-wlo As 387 242 164 116 267 320 29.1 41.8
.wlo Ly 379 237 161 115 267 308 275 413
. wlo p 382 241 164 11.8 268 293 263 385
-wlo Lgop 396 249 170 122 272 315 272 442
. wlo L1, 396 249 169 122 271 308 263 439
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Patient 2

Ground-Truth

GTl: Frontal and lateral views of the chest were
obtained. Rounded calcified nodule in the region of the
posterior right 1lung base 1is seen and represents
calcified granuloma on cts dating back to likely
secondary to prior granulomatous disease. Previously
seen lymph node and right hilar lymph nodes are better
on ct. No focal consolidation 1is seen. There 1is no
pleural effusion or  pneumothorax. Cardiac and
mediastinal silhouettes are stable with possible slight
decrease in right paratracheal prominence.

GT2: In comparison with the study of there 1is no
evidence of pneumothorax. Continued low 1lung volumes
with substantial mass in the right paratracheal region.

GT3: The lungs are low in volume. There is no focal
airspace consolidation to suggest pneumonia. No pleural
effusions, pulmonary edema, or pneumothorax. A
calcified granuloma is present below the medial aspect
of the right hemidiaphragm. The inferior sternotomy
wire 1is fractured but unchanged. Post-CABG changes
noted.

GT4 (Follow-up report): Calcified pulmonary nodule in

Baseline

Predl: The 1lungs are clear
without focal consolidation. No
pleural effusion or pneumothorax

is seen. The cardiac and
mediastinal silhouettes are
unremarkable.

Pred2: As compared to the

previous radiograph there is no
relevant change. Borderline size
of the cardiac silhouette
without pulmonary edema. No
pleural effusions. no pneumonia.
No pneumothorax.

FedMRG

Predl: AP upright and lateral views of the
chest provided. Midline sternotomy wires
and mediastinal «clips are again noted.
There is no focal consolidation effusion or
pneumothorax. The cardio and mediastinal
silhouette is normal. Imaged osseous
structures are intact. No free air below
the right hemidiaphragm is seen.

Pred2: As compared to the previous
radiograph, there is no relevant change.
The cardiac mediastinal and hilar contours
appear stable. There is no pleural effusion
or pneumothorax. The lungs appear clear.

Pred3: Pa and lateral views of
the chest provided. Midline
sternotomy wires and mediastinal
clips are again noted. There is
no focal consolidation effusion
or pneumothorax. Imaged osseous
structures are intact.

Pred4: As to

compared the

Pred3: The pulmonary vasculature is normal.!
Apart from subsegmental atelectasis in the
left lung base. The lungs are clear. No,
pleural effusion or pneumothorax 1is seen.,
There are no acute osseous abnormalities. |

1
Pred4: Pa and lateral chest views werel
obtained with patient in upright position.!
The same holds for the previously described

posterior right Tlung base, unchanged from priors.i previous radiograph there is no Eleft - sided internal jugular approach,
Enlarged right hilar and mediastinal lymph nodes ! relevant change. Normal Tlung ! central venous line. No pneumothorax has,
causing opacity at right hilum and fullness in right | volumes. Normal size of the I developed. The pulmonary vasculature is not
paratracheal region. No pleural effusion, pneumothorax ! cardiac silhouette. Normal hilar ! congested. No signs of acute or chronici
or focal consolidation. Post sternotomy changes with ! and mediastinal structures. no ! parenchymal infiltrates are present and thel
intact CABG wires. Cardiac silhouette normal in size. :pneumonia no pulmonary edema. I lateral and posterior pleural sinuses arel

! | free. No pneumothorax in the apical area. :
________________________________ R N B R R e g
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