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Abstract

Objective: To explore the clinical application value of combined multimodal imaging for TFE3-rear-
ranged renal cell carcinoma. Methods: A retrospective analysis was conducted on 15 patients with
TFE3-rearranged renal cell carcinoma confirmed by surgical pathology in Jining No.1 People's Hospi-
tal from January 2018 to November 2025. Among them, 13 patients underwent plain and contrast-en-
hanced multi-slice spiral CT (MSCT) examination, 8 patients underwent plain and contrast-enhanced
magnetic resonance imaging (MRI) examination, and 10 patients underwent color Doppler ultra-
sound examination; the study summarized clinical and multimodal imaging features. Results: The
lesions were located in the left kidney in 7 cases and the right kidney in 8 cases. Ultrasound results
showed that 3 lesions presented with hyperechogenicity, 1 with intermediate echogenicity, 3 with
hypoechogenicity, and 3 with mixed echogenicity; CDFI could detect blood flow signals in all lesions.
CT results showed that 2 lesions presented with low density, 11 with mixed density; the enhanced
scan showed that 4 lesions had obvious heterogeneous enhancement, 6 had mild to moderate en-
hancement, and 3 had insignificant enhancement. MRI results showed that 3 cases presented with
low signal on T1WI and high signal on T2WI, 2 lesions presented with mixed signal intensity, and
another 3 cases presented with low signal on both T1WI and T2WI; DWI mostly showed high signal
intensity; ADC values were reduced in 8 cases. The enhancement method is similar to that of CT.
Pathological examination results showed that: gross specimen observation revealed 7 solid lesions
and 8 cystic-solid lesions; in terms of cut surface color, 6 were grayish-white, 5 were grayish-yellow,
4 were grayish-red; microscopic observation showed that the tumor tissue was composed of eosin-
ophilic cells or clear cells, presenting papillary and acinar structures. Conclusion: Combined multi-
modal imaging techniques can more comprehensively reflect the clinical and imaging features of
lesions and have clinical application value.
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1. 5|8

FES WEAP R A, AR I 5 EL e . TFE3 HEHEE ARG R P BN E N, &R EG M1
WAL R B A, SBMERRIE &, HIRRKIS T SRS A AE D22 AT NEHIE 5B A e . FLoRm S
WA R 2. AN, Z R IR PR R BRI RAC, BiS T M F 2246 & F A ——
TFE3 & AR > 90%) 2 HEi2 iz Ofebr, MK TEHAME. FL RS AT R m
FEEMRHE . ASCHAE BT TFE3 EHEE 41 SRS IE S 2 WINE, 45 A ImIKF B dr 3 CT.
MRI S O A, AT S IE R 2 W AR I7 2 0 i
2. ZIRNEFE
2.1. —f&ER

BB AT s T A — AR EERE 2018 4E 1 H~2025 4 11 A BRI A 24T AJwFEIESZ K TFE3 EHE
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B B 15 Bl HR B 8 i, & 7B, R 17~68 %, FHJ48.5+16.3)%,
22. EERE

S 15 1 JE 3 e B0 T R, ARG AR IR s in sk . MR A . R A BT,
R RN LB TERS. R A A B R 2T RS A AR W82 45 S 3 B W AR 3
B Hr 5 10 e 8 B K LA A R RN B AR R A

CT ¥ #: KRHVEI]T Siemens SOMATOM Definition AS 128 Z CT HLEK Siemens SOMATOM
Definition Flash X{J& CT ML} B H AT FH LIE & . &7, Y832 E O RRX LEF a5 K 500 ml BA
AEEWmE., A FHE 120 kv, HETE SRR, BESMEYN Smm, B 0.6, HEE
512x512, CTF41: #EEZEEN 16 x 1.5mm, i H H RV #8T_FB0E LK. B fifE
FH 1o H v S 28 28 i 5 e 5 350 mg/mil AE BT A6 EE 75 70~80 ml, FIE LN 1.5 ml/kg, Wi 2.0~3.0
ml/so VEZJG 25~30s. 60~65s. 120~180s #E47 K pidll. SL B, FRtt . BIMEEAH. RiE7H
B, MR O AR AR 2 PACS AR, HE— B W R YRR B R A AR T 28 2 AR A
DA B 5 ok e e ¥ L 45

MRI 5 : RABCE uMR-560-1.5T MRI H3%#{¢EX Philips-Ingenia-3.0T MRI f3##i4%, & AH =R
RIMLLIE, SR AFSARBE S, DD BB 2 s, BRI A HITE 15~25 s/ 5. &
PP AT DWI 4, SRE#HTaIAER S . AfS8: FRiamis T2WL, F/RAEA TIWI,
g TIWI. DWI (b= 600 s/mm?), &5 IEFRALBIRR i f% . 25 2577 & 0.1 mmol/kg, YESEN 2 ml/s,
JE 2L 20~30 mL A= B ER K o 1G9 IS AH SRR IS TR A0 R s KB 15~25 s S5 60~90 s ATHEHE
# 180~300 s

H 4 A& 5 FELL BRI H TELRMEMN, RAXEEKEG A, Sl—8 W, 1 m L m
B EERHIE . VR AEY: 1) SBERRE RVl . AR AL KON TS AR ERAR . AR,
AT B S/ R ERE S s T MR RACTE IS . 2) IR IO R X (Region of Interest, ROI)
g TR S 2 R ROT, P ZEA . SROE S A0 X3, CRUE & HAAH I /N SR A — 5. 3) e
P4 CT IR : PRI, S, RO AR, 4) s ik rh s R N j R
thRESEAY, ST T A HEHE S SR AL R I A S K (DRI ) bRk bRt SsRA Dy B BT PR
T A (I B E R R, SETU A HEE SR AL T B . B S TR RS IR A S 45 VTS, MRI
HA NS TG SR ZE R

23. WEBRERARINIE

I FEAG 2 ZEAR A P JIFORE AR ERAL . KNS R TR I B i B s AT IR 2R AL 21, YA DI A Eiee . it
R 2 N B B S A . VI YR 10% PR [ 58 Jim o A A s 0, i) 1 3647 HE 4%
o, Ho 14 BB TR A e te . St B AET N EE HE Yeta ] B A& KIRIEE L, THC YK
F bR, WMEhs SR IEERAL K FHPE SR
2.4. G E SR

{EH SPSS 27.0 BT GL i 24404, IEA A R EUE R IE £ WEERR, W& A
FHVY A7 HF) 2, 6k R S R B 0 B4 . R ). SeR A B B CT M 257, Jeib AT IESMAITT %
FEMEARIR s T ISR RN R R R A R T 20T, P ELBCR A LSD v, B R Dunnett’s t
K. P<0.05 MNAEREGGIFYEN, ERwmE 1w,
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Table 1. Comparison of CT values of tumor parenchyma, normal renal cortex and normal renal medulla in each stage

F 1. MELR. EESRR. EEEHEREH CT EREER

e 20 FH B SER B i
Jif 98 S5 (HU) 35.43 +7.89 75.62 +£23.30 80.69 + 18.80 66.54 + 15.65
& 7 i (HU) 40.86 +4.52 108.46 + 18.30 128.92 +£26.45 104.77 £30.29
B i 5 (HU) 35.57+5.39 57.23 +15.08 98.23 +25.28 127.92 +30.40
F{& 3.60 23.77 13.74 17.96
P1E 0.04 <0.05 <0.05 <0.05
3. 5%
3.1. —f%1ER

7 IR AL T 2, 8 BIMPREAL T4 E, BKAR 9.5em, LK 2.

Table 2. General conditions of TFE3-rearranged renal cell carcinoma patients

52 2. TFE3 EHIS MR EE—RIER

=) PR FR lRER ME RN bi7S By RBRSE S
1 5 37 x g 4.6x3.8 KIE T Stk x H
2 5 34 iR HE 9.5x75 HIYOR Stk ¥ 7
3 5 67 RSOk k=1 8.6x82 KA FESLE & A
4 5 46 7 k=1 32x2.7 ZiEZ 13N St & x5
5 7 59 & ' 6.5%49 ZiEZ 13N FESLE & A
6 'S 17 MEask 4 6.5%6.0 Eik=2N ek 7 7
7 % 68 e AR 3.7 x4.1 ZiEZR7N Pt x 7
8 % 60 T g 4.4 %37 KIE T Stk ¥ 7
9 e 50 x g 8.0 x 7.0 ZiEZ7N Stk 7 7
10 % 45 e AR 23x2.1 KIE T Pt f 7
11 % 65 G ' 4.1x3.0 ANH) St & x5
12 5 27 MEasy AE 7.1 %77 ASHL ek f T
13 % 57 IR ' 7.4x7.1 ZiEZ 13N FESLE H x5
14 % 30 & A 52%x55 KIAT® St & x5
15 kS 65 e AR 3.6x2.6 ZiEZ7N Pt x 7
3.2. RIGHREER

CT 7x: 2 BIRIRESE, 11 Fe AR 55 . 15 Bl b 8 45 m] WL 2 R BEAZIRAE, 3 B R R4S 1k H.
B9 mOIR S BEFREGERAR, 1 491 H I bk 2 R e AR T B 15 9l 12 9 kil S 4 L A e
3B AR . s 4 I RIS A, 6 BlRE R EEsRA, 3 SRS B R EOR WAk S R
S T AR AL B K2, S R o SR AL AR B R AIC, 8 5SS BRAG I S, ol R AL R A . MSCT
AR PR SeME CT H N(35.43£7.89) HU, Z 3 40t X Bsmd=ati 2 iy CT 18 M(75.62
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+23.30) HU, SEFUH CT {H4(80.69 £ 18.80) HU, B ] CT 1 8(66.54 + 15.65) HU; 5 fils b (E AL T
R, 2 CPutted” sk, Wl 1~ d)Fw, 8 I TR, 2 «“AdHg i gitk, RIS
J SR S BT CT B AR 28T IR % B B 5 (33 P < 0.05).

AR 3B RARAmEESE, 1 FIRRERSE, 3 F2ABEKES, 3 FIRRAARE S, A
X3 R I TCE FE X, E54 R IA5R B P F 5 5 78 52 o B 60 2 35 ) L R AR (CDFD) 3 v] WL L5 5,
ZRIA RO E, DHCOIIREGER: ZTHEE R LORMERRIL, WE 2)FE 2(0)F7R.

MRI 7~: 8 4T MRI f& 8, HAp 3F2K T1. T2 E5, 2 Hl2EKIERES, 3 FIHIK TL.
K T2 HilfE5(EE 1e)~)FiR): DWI 2B &EES 7 4], &IGRRES 1 6], HEN ADC EIE 5k
K. BEARIEX IR L TIWI K. T2WI =15 55, DWI 25155, MM ADC KI5 Sk, MEAHS CT
SRALEF B R R A SRR, SR F S R AR PR, DB R PR Rk, BN
AL .

Figure 1. Typical case (case 15): preoperative CT and MR plain and contrast-enhanced scans

1. BAEHIGERS 15)ARET CT. MR P33 &858

33. RIERELR

KAEMEL: 7 B2, 8 il 2REstk; VIl 6 Bk, 5 BIKE, 461K, 1 BIVIHAEENAS . 5
N TR EH B R 2 A EIOE B A A R L SOIR S SR KBRIEDIRZ5 4 . Fod 14 2 BE AT S AR
7, SR CPIMEBUMS AR Fon: TFE-3 (14/14). CA9 /&)L(8/14). Vimentin (10/14). CD10 (12/14).
Ki-67 (12/14). CDI117 J&%k(2/14). CD68 (2/14). CK7 (1/14). CK20 (1/14). RCC (7/14). PAX-8 (9/14).
CK J&#5(3/14). CK5/6 (0/14). P504S (6/14). EMA (1/14). P53 (1/14). P63 (0/14). Desmin J&#(1/14)+
SMA J&kt(1/14). Myogenin (0/14) MelanA (1/14). HMB45 Ri#5(3/14)- S-100 #54>(1/14). SDHB (11/14).
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(b) © (d)

Figure 2. Typical case (case 2): preoperative ultrasound and pathological findings

B 2. SAVRRGI(RE 2) R AT AE RBE R

3.4. BLEVEH

TR AL F RO 1. E 2.
4. it

TFE3 = HF 5 40 M & — 28 A MURR 7 I AL 2RI B AL . 1986 4, de Jong B CHRIE T %M
B, RIS X Yetofk b — X 0a(ED Xpl1.2)8) TFE3 JE B &AW, J+5 ASPL. PRCC 25 HA
BERRAEG AL, AR, ARy TFE3 SEHEE Az 1]; 2004 45, WHO KA (1 g 72
FoB L IE A — R ST 1 B [2]; 2016 4F, MR TFE3 38 & T /0N IR WA TR 2 3% D) 1 S i 4
JAZET MIT GALEE (3] 2022 58 Tkt WHO B W8 0 R Wi dn 44 S € X7 TFE3 S HEE 4 g,
HooE SCNEA TFE3 ZE R 5 V8 2 AN R 25 Rl il & (0 B 40 e (e e o0 SR 3 R 7 50 [4]

A 9 (0 R N LU LB AN DA E[S], 2005 JLE B p s S 1/3 [6]s BT R,
BRI AR AR, A o5 N B 0.5% [3]. ANk, BT I PR s N 15 8 1 A A0 () B i 2 1 )L
i, B Xpl1.2 GOt RN B L R 2 T )LE . BeAh, 2 e om e T 51,
XMERZERA RS X Qe OARREBREAHOR 7], A 5 i B LGl 8:7, WRe S EARBUN
Ko WRIFHLHIKRE , ZMRA R ZHONBORMER B, S BRI e i 25 40 3 B £ 6 R 35
DRI, (SR B 9] 5 38 AL TR R AR <« BT WHO WA SR R G0 IR 2 53 e, A5 40 B = BEAE (I R
FEIR . BERB O TEZR /b 0L, 2 BUR R TEH AR 38 AR R B3] [8].

TFE3 S HEE 40 1 X Gtk f B 11.2 X (Xpl1.2) 7 5T 4 i Is it . 201k X i i A4 4 s ) TFE3
LR HARAEAR FE DR R XSO AR BAS e, BN “Yefh Bhn” , TERL “TFE3 R a3, 2 S35
TFE3 AR RS, BRAGEUEEENREED, BUs2480SEE, FR 2 R i 8 sk B
Feik, AR B IR AT A S R AL R B R [9]. (R, TFE3 £ (A S e A AR Iz B 12 i 1295 1) B B
Z—

SCHERNT LR B, MRS 32 DU SR (R 7 O (IR A (51  [18, CDFT S 7m 525 3 45 ) I stk /b & i i
55, SBRIEZE[10]M1 Deng Z5[11]#0E 5. CT 5k MRI KI5 5 A S5 ih b, Hom 2
A s, ATAEE WL BERIRAE KA, 5 T AR, AHRL ADC BUE S 2K, DWI £ 25RE0Z
M5 S, SRS 21 A5 MR AE L, X5 g ) S o I 25 DDA OG5 350200 A8 e s A g i i
PR, 5 DB BURRAE, X PR A S T R I R P AR, S M R S R A T
CHETE A 77 0 2 B iR AL A R L Y A . KA T AR, T AR,
XS5MREE[131RIA 5. TFE3 & TFE3 HEHF A 1R Ebr EW[14], FEARXBEFH 14 F135H
Bl TFE3 BT, FF& s dibhs S, Bk 4h, Ki-67. CD10. Vimentin, SDHB o [FFEFL A 558 (1) FH P
PERE X, CK5/6. Myogenin JAPEF X, 5 Guo ZE[ 1513 RIEFIFT, W] TFE3 5 HE'S 40 s HoA MeRs 1) %
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PEAALRRY, (HA R ARG T A7 — € IR FE 1, (R TFE3 23 B ¥RET o) 7% 6 JF AT 24 52 H AR (FISH) %,
N H T A A2 1230 7 B R B A 1 7 VR [16]

T g T S A 2R B A R A S S R, BRI SR 1) BN HART b
N VHL #a 3 R RvE S BN E AR W8 2. 280 RA IR, 5 EE S 5950, a8
CT PR % AR T IR B SE A, i S PRgb bl ” siib—— i TR oA S8 it S 2%
W N, HARTERF[17]; MRI Bon TIWL 28G5, T2WI 2515 5[18], MR i 5
CT 8 HFZRYCEIFEREL, J5HEw, P ol WG RE AR AR SEX, B 235 i R ik py
MAEAESFEE, N CEMAE” MR19]. 2) BRI H R A 25 5 R R 5 8% 2 RIS
SIEBRRESNEE, BRI R A G 2 TR RN, BURRERE R 2HBROE, Y
BRI EKER (s CT P 5 %5 3 A R 2 52 i B, 38 s i 0 B2 2 S0 Ak, RN “ B HES H
(o d AR, SRAGAE R T TFE3 EHEE 4NAE[20]; MRI DE L fgg 18] 5 2 & Bom T2WI 21515 5 s
S, OB ARG R AEVE R I, A Ak CKT 2R PUNSRIATE, H P504S FAVERE . 3) BHE
YHARIEE . HERONNE R IO R M, R B AT . RIRIMR . s RS RN, 2 HEAE; CT
BERER R R R 2 R R A ST 5EA, PR WBUE LIRS S, 1R I R 1S T A AR B
AT, H TRIM24 & 2amBAPE[21].

5. &t
g AT, TFE3 SEHES MM RN W, SRR S A T 4 10 Hh S W 1 T A5 2. 7S eI

A B L VA 0 S R AL R B RS T CT AE MBI AS IR AL KN RIR ST LA B2, shaS iy i
FARE VDA SR ML BERFAE s MRT WS R 2T 4E R 7y . BEARIRAE S B A0 A ) o B JRs AR 4 . 7 2 i
ke, RAEBRE R 2 MR A HOR PR TR AR VAl B Axtin ik, (EZIR A A 7 2 Wk A A7 AE
JRIBR PRI ) B 2 R 12 A0S s BEAS B 45 SR T LA . Bk, ST AT RN IIREAR AT A IR,
JREEWEFENE— PR AR, JFE KBTI A, i R A RIPRER Oy TFE3  EHER 40 i (141 R
FHEZ Wl AR YT T7 S E SR A BB IE R A B S H 1K Hs

6. FBRM4

B, AW RO EEE AT, PR 8 SN 15 B, FEAEDN, SRS HALGY
ANGFARBZHIRG], HEBR TR TFARKGHIEE , AAAEEF WA, SRS 2R . Lk, ROTZ)
B IR BRI, R AR TEW S (8] — EE(ICC/Kappa), IR TEEZ BALITA: CT 15 R 1] &
BegE, FIE - BUER RS2 e, W FORWCERA R T EAA ] A7 ) e R A S5 {5 2.
TR AR R 5 R 2R 22 AT D9 S U 45 J5 ORIk R E (8125 “ DR LEAIE G 3o B v R kA L BICE ZE T
TX I R R B )

oM
TR 1 55— A DRI 5 T P A 20 1297 SR o 1 S S «
= A

B FHATGE TR — NREFACHEZ RS LS 2025-TIT-PR 151), BHFHZEZFMNERE .
E&WH

2022 AT E AR RIS S 2022YXNS145).
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