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Abstract

Pediatric urological diseases, as common pediatric conditions, encompass a wide variety of
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disorders with complex clinical presentations, posing significant challenges for diagnosis and
treatment decisions. Traditional research methods are limited by difficulties in data acquisition,
small sample sizes, and insufficient data standardization. The introduction of artificial intelli-
gence (Al) technology offers new approaches to address these challenges. In diagnostics, Al tech-
nology has significantly improved the accuracy and objectivity of medical image analysis for con-
ditions such as hydronephrosis grading and vesicoureteral reflux evaluation through ultrasound
and CT imaging. In surgical treatment, Al technology integrates patients’ clinical characteristics,
genetic information, and imaging data to provide personalized treatment recommendations. In
prognostic evaluation, prediction models based on machine learning and deep learning can inte-
grate multidimensional clinical data to provide accurate predictions for conditions such as recur-
rence after pyeloplasty for ureteropelvic junction obstruction and prognosis of posterior urethral
valves, assisting in the development of personalized treatment and follow-up strategies. Despite
the tremendous potential demonstrated by Al technology in pediatric urology, challenges remain
in data quality, algorithm transparency, and ethical compliance. In the future, with deepening
multidisciplinary collaboration and continuous technological advancement, establishing compre-
hensive data sharing mechanisms, developing explainable Al technology, and promoting the deep
integration of Al with clinical practice will become key developmental directions. This review
aims to systematically examine the current applications of Al technology in pediatric urology re-
search and analyze its potential, limitations, and future directions in data analysis and knowledge
discovery, providing a reference for promoting the in-depth application of Al technology in the
field of pediatric urology.
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1. 5|8

N LU PR R GBI WILRRER, xLERE KK E BARIEEN . HA2W 51697 1F 8 ) LR
MEZEHEHA Y, BERRILEMMKK T ZIRAMRLHE, W RMERE TR, Pt RE
Kty HRUKEE, IRARRILE %, & ONZIIANGRTT A ks 2 kil BEE N L8 READBOR IR AR
HE 97N LA PR AR IF FE SR 15 ) S8 s A 3

/N L PR AR TT % T I KR TR R A . BEAR AT BREE BN . 7 /N LI SR AR BAT e e
re AR R v e B SR L AR GG T D M LA TS 2 L IR R AL AN, Z b MEE A,
Ha el 5L EH UG R SE o, PRI 7T UL R EEVE (1] AL BORRIRRE, iRl bL &2 >/
IREE S )5, HRE W WA IREUE rh IRl A B S, W R R omiiia. iRy, AL#E/NLH
UK PANGRIE T 2853 6 rh CRBLI AL TR G5 I HERA I [2]; AL GBI B R GERT B 3R
REIE, IR0 B FIW G 22, FEIRYT T, AL AT RS E IR KL . B %5 B B s, WEA
R E BT R3],

SR, AL SRAEAN LI PRANRIK R AT AL T 96 B, T ot b S0 WA B R AR B LS5 Bk
il ASEAERGLRIE ALBRLEN LSRN 5T A RN R BLIR 234 A8 Sl 20 A A R R R B 5 T (14
B RIRYERARKITIE, IS AL ERAE AN LR IR R A B B2 5 %

DOI: 10.12677/acm.2026.161247 1954 I IR 22 it g


https://doi.org/10.12677/acm.2026.161247
http://creativecommons.org/licenses/by/4.0/

FHF, Bk

2. Al #Bh/NLib R R G & RIS BT

AR/ LR RGER W EEF B, ALECRI I NG B Ss W dEsfn it . A
o BNV PRAMEIAIE, AR A TGO Jokm S R SEIN 1 O B R AR T . AL BORTE I 5 K]
853 BT HR (1 B FH TS A SO A 012 IS R I R R SRR AR

7 SUGAE /N ) Ll R R G A2 W TR, OB R = AR 1 E WA T A2 58, W e S 802
Wrah A —2. N LB AR AR A @ AR BUG T A o B T 8] PR 2 W 22 S, A L AE R 7S S AR i PR
M RA EEZME4].

EERKIZWT T, Smail SR T —FhEE TR BE 5 2] 00 B FUKES A R B 30 73 05 o i L fd
MBRME M (CNN) T EBUKE S B, SEEEMWMIGIRME TR, 4R %RH, Al A5
R X o AN TR R B FRUK, HERIZRIK 90.7% [5]. Lin 7K 7RS4 SIS, @it ) L8 A R 2 b (0
(X 55 U T AR B TR i )L ik R AR 43 (SFU) 0 2R o 125 AL ] 5 8 75 UG kAT B I 20 S AN A i, 15
HIE R BE R G . SRR, ARSI E B UK R bR, 5464 SFU 7 R RS — 3
PRI 85% [5]. Lien S5A0 H S HEVR FE 2 2 S0 73tk 75 U OIS T B BRUK 45 R SRR 5 2 S B AE
BRI B S AR, RBUEN 93.8%, FFRIEN 91.2%, MilmIREEARME A M E 12 Wi B
T R[6]. Ostrowski I K T HTHMPE M & B R 48, H T8 A EE LK) SFU BBUKT . 45
RN, AL BEILE = R 75 A 2 U R g B BUKR I R 4T, SAAHERI RN 82.3%, JLHAEIX /3
B B VTR R 5 7 TH R B [ 7], X B A S TT VR B AR B AR G — BRI AR,
B2 PR B2 A 1) T AF & . Erdman Z5[8]1 F B ey 1009 5K )L E B KR EMG, @i 5 B4 N 45 (CNN)
PR FRMAR TR, A5 8 7 R 5 B ] FU0 A0 B 1k B A K o A R AE IR R - AUC fHIE 0.94, B EM T A%
eIl PR VPl 751

BRiE S g A, THEAL EHR(CT)E /N LR KA W H i EZE A 6, JLHIEWIR RS
AR IR R PPl o 72 LB IR REA B2 W AT, CT A doxd 45 ks th 28 ik 97%, i
Mg X 28 [9]. SR, FESAIE B JLE CT NMAMMRHIFZ . Bombinski HRZR T 16 LEKFI=
CT JREGER(CTUY M E SR EER AR, ERFEFZWREN RN RN REE. 4R ER, REFET
FEAIK 40~60% [9]. AR, AT BRI 51 NA BB AL FRARER S 77 & (1 [|] ish gk — 2B A4k CT BHE L&, /L
JR 2GR Wi T 2 e U R TR .

R ES W, AL BRI E KW /7. Bukowy TR 1 3T XSk B A2 2%, T
SERL =R 12 D) B NER . BEFR I, AT BORBERS HERA IR A E AL /NER, HERAZRIX 87.6%,
N IR B A TR AL T BB T R[9]. ZERTEJLE T B s B2 W h B R, AR
B AERITEFIZR . Feng 59K T Al BB AZ)IT i BUE RAVEAN Rg, H T E 38 B ik 22
VI AR BRAFAE . 45 B BRI ZRIA 91.3%, NIGIREEAETEHE TIZ2WisCRe[10]. IXUEET AL (2L
i CHEAA RS ) LE S w2 W R ER MERTR, RS HEE T TR AR

e LB B R B S, Tsal S8 7T N TR BESY, HTHEZMILESERT, O
ALY AR AT BUK . BTN DU IR FE 2 IR R 2 ) ik T R 7 SN B2 e Al . 45 R B,
AT FERILE R 22 B 03 A8 7 TR B s AR e, DR IR R AR 4RI T A i & R 1] ZHE3HE
ROH B LE B R B %, SR ERHETS. Rybak SR T —M#i B &, HTU
BE W PRAMELE Y A AL SR AR I B2 o 127 & AR w] AL B AR 1000 ANEUE s, ROKS A T B USCEE A
SRR [12]. R T G RIERSL A AT EORLE/AN J LI PRAMEFI S 3R 1 JERIE SCRE, A BTS2l
AR IR AL R AEE S 0T, 9 AT BT (T 5 I IE R v o B B
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3. AL FE/N LR RSN RIT P EI S A

BEE LA ) RIS S K NI s S BRI e, N T BE BOR A 5 27 AU A DRk % Je g /s )L
WIRANEHA YT eAEFEME 7RI 5 751, AL LEIZ AU S IE WA B2 W [ 96 7 R SRS RF RS AR
RENS B & R M IR R RAE . SRR AR BB R, BRI MR RIR T 77 R [13]. XX
JUMPRAMEIC N B EE, Ky L2 (AR A AR FRRHE S5 N 22 53 35, JRT 7 SE AT 1k

FEIRIT T AL, AL RGUEE D KRB AR, IR ENR T ORISR R, PhBhEE A E
FTAUEH AT iR Flan, Bxh)LEEBUKEE, Seckiner 5[ 141l I N A LA ST 71 H1)F;
ek R B B IR Rl , IS AERE . PR RIS B IIRESE IR R, M TR A DU B R A
FEGRSFIRIT M P ART Ik 3, B HERZ<IE 87.3%, MImKIRSEIR AL VA IMERS% .

AL FEARLE SN A T AR A B BV /7. Lanfranchi SERTFT 1 Sk 8RB SL R &%
(HMD) AR 5 PEAR TS /N LI PRAMRE RS B . S5 R BRIk W e 1 R AR R IR
FISS B, IOR T PRI HER I, FRAE RS MG OL N ARAL T IRR T T e JUHXT T e R IR 2R
L0 T S5 S 2R 491, R DL I S AR w5 B R A U TR A SR PR AR AL o) e SERS A K AR LRI 15
BEAh, ATFENLES NG BRI S TR R B SHUCRr, WA FAIRAE IS M TR L . Wik o5 ar plas
ARG )LEE du SO AR R B P B R B [16]

{afe—8RHR, TR TR RRXADBARIEAEIZ D itk ALEIRKRETK “BE” . Bl Grad-
CAM (BB IBUSSHEE AN 0], ZBORBE AL AL “RIIE” BN IR L 2 SR A (i
EWEE YT N BT OE EME X8, B, 7E Ahmed %[ 1717F & H T KUB X 265 P g A
(K] VGG16 HAL, Grad-CAM 4 J7 B RT3 M Fig 7= B R FI W o 2 0 (AR X3, 35 B DR AR S0 E H 2 75 5
PRSI It — B XA AT RE AN 58 1 B 2E X AT RS AR, oA pR SRR At 1 Il R 7T #2532 1)
s, JU AR KSR T PR A BAT B

4. AL FE/N) LR R G B R TS VS P B9 R AR

AT FE/N LA RANEN G YA R B SR B . BL7E 1998 4, Bagli 255K R T N T4 N4 1E il
D F AR R g5 B N o 2T M T 93 B EL R AR B I, M T = 2 R
ZERAL LA TMA JG R AT A A5 R . R I T R TR LA R, R AR ARLAE TN A S5 B AR G5
JITHATIE 2 83%AIHERIZE[18]. X — RN AN 24 Al Fla TR B 8558 T 56ml, JROR T AL HARTED
JLUA PR AN BRI 1) K3 K e g 5

Drysdale Z7EH MR IR T AEAHLES 22 >0 508, DAR) B o 4 PR A8 T2 12 A A L (UPJ O) A7 1B it ke
TEARG T RER R IILE . B FIAK A ZFLE 5 S Hik, QREMIARN. KRS AZHEE I,
TIOR8 5 15 28 XS EREAT RAIE « 25 R R, BEALAR AR BE R I S, 7E TN d OB AR S UPJO
SORJTTH AUC 15k 0.82. WFFLRM, HLEs I FIETE/N LI IR RGP lE VPG s LA T R R AT
A BT = A A TR T R 4 SR R A B[ 19]

TEERUKTUS PP, Sloan S5EAf G R #2825 (CNN)A E 40 AR Y, REAT R0 IX 4 e S ORI S5 2
BRUK, #EFZRIE 87.5%. HA RN 85.7%, i BN 88.9%. X FHJIR KL% SRR A 2 X 53 AN [F]
T R S AR, TS SRS TR AR 2 MR HE[20] - Song 2548 ] U-Net 1 5 27 =) B kg ¥ 72 R 45 29 B A 70,
T Bahi SIS FUK IS B S L3 (HAPR). H B it B4R 5 % XT3 E & — 3 ACC = 0.91),
HAE TR B UK TS J7 T R I R A ERE[21]. X F F Sk F AUK & Pl 5 EA D> 7 F iR 2%,
P T VPG — B, I PR EE AR R T SR L TS VR FR AR, A BT A AR T R U SR

ST B bk R SOR(VUR) e, Selvi Al Baydilli S AL 8% 2% 31 75370 RIVUR () L8 5 bt 4 R
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FORBENL T TR 7T B8, B AR R TR BUAE R TP 2 A5 VUR JLE . W0 A BEN LR
AR, A9 NEFE VUR 2090, PRE®EEGY s 0 e Vi D e B fig 55 2 MG R AR . 45 R EoR, %
BTSRRI XU f TR AER R ik 84.3% [22]. iZHF 5N VUR B B0 16T 1R 4t T 5 FHiF
5 A7 B TR T AR Z2 A0 FH SR, /D AN 0 22 1) 2454 22 5 R4 BT 245 XU 2R fBA3 , Khondker 4545 & VCUG
I EF MG LR, PR T VUR B8R, H I Re 5 1% 4 B br it 7t 22 51 22 (IRSC) 73 4k &
GEA RIF— (= 0.76), FHRESHA MBI BEfE[23].

TETRI PR B B Qe (UTD) R K J7 T, Lee SR T AT IRES I 7%, 1@ 44T 99mTe-DMSA HF 44
BT /N LS UTI ERAES . RN 286 B UTI i i/ LB, (B RMEN %
DMSA G H 1 B 45 A5 R0 ™ R o &5 SRR, R B 2 SRR AE T UTI &k 7 T AERf 214 85.7%,
B AR TR GG R VP 7 R EE[24] .

XTI PRAE IR (PUV)IX — 5200 55 £ & I AHE PR DD R FA ™ 5 S R M, Kwong SR T %N “J5
PRIGIAESE 55 T (PUVOP)HINLES 2> T R . iZHE TSt 1ok A2 H0 i) 302 6 PUV B35 1R REL
¥, QIR MIEREHE. FARIE. REIHREFZHEELE, M XGBoost HEM & 1 Fllll 2 Fh
G PRAE DG S5 SR B, AR F Dhae i e . 1R RRES S F AT R . 7E T £ KA & & 75 T AUC {Hik
0.89. T4z FR 10 &7 1 AUC B4 0.83 [25]. %58 PUV BEWKINE M T A TR, AT
FHVR A v RS S5 S S X P T

EAFERERIE, AL EMEAL BT SRS 658 PR EZAE R . Drysdale S5ARYE Y &SRS UPIO
RN B 2, AN ) U 2E ) 58 22 A Bl 5 v, AT SE R EETT B2 iR A0 5 A R AR e
R T HE S HERE VT, AR T RS B B E BRI 1) [19].

5. B ERE
5.1. Bkhk

SN T RERARAE N LA PRAMRHTURE A | R BT 55, (EAE SRR A A7 T e 22 i A5 R R AR A
N VB R PEANRR SR IE 2 AT L FH MBS ARG . /N LIRS . R 2R AR R E AL,
FEYRT )L PR IR ORI 1 LA™ M AOAS FIVE RN o AEBLFRA b, BEAACR P A0S 2R AL FC AT N2 26—
KBERG o /ANLEST Hs B KMIBURE, LA 0T 17 5™ A% (G BERRHE[26]0 AR/ LI PRAMRL U,
JUEATE RGRIE B IR, A T RE S B SRRV R LA 2 B R, AL RGERIEE %
SRR 8K, DA IR RSB U7 TR At 2 (271 BEAE AT SR PR PSR P P ok B
Z A, HREATREX LE AR . P EOR B35 B E B R CSON BT AL . WETT
N GAMEHEZE R I AP X BB A R BORZ T, 88 At S W AE HHE S
W, WEZERMEMR.

B AT fif R PR AS R BR ) AT IR 75— KRB R . R VGG16 SR SR IR R 4t
S0 R RIS, (L TR R A R A i DLBE AR R SRAK IR (28] AR/ LA PRAMEFF AR P85 v X
Brmsteh, BRATR BN REAR AL 5 R, MRS R A R XA RR I I s = A
SUEMAEE AR AL RGHIEAE, B AT RE SR EEAE B R T ST 0@ R, AR IR RSO B AR

BRES 5K E R RSEERERG . S8 AL SYE (ToT) S BORH 45 & il PR B2 225 R FTHLIE,
H RGN He AR I R 500 b v A PR X 2 SIS A PR ) BR A1) S5 R R BELAS T HOR I o888 5291 A,
AL AT SIZG = 3 [a] i S S 5 22 7™ A% O e PR IIE ,  DAIE W A RevE A 22 4=tk . AR, 25 bl i b
WEFRAE/ANLECUTT R, BoiEd e A HA R B e AL RGEAE/N LR ] BT 2028 1R A PR IGAIE,  JT I
FEAT X AN (R LA ™ B R L ) LB EAT AT VAL [30] 0 SRR IR L /™A% (1 B 2R A B (1, (HEA]
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TEEEIEIR T BRI IR R AT L, TR 7 AN SEI = BIImPR L “SET-2 487, BBOR SR BT
SN e A

M o LM ) 58 S 2 AT BORSERE Y e BatG . FRT, BB SIS0 R AT 580 A B Tk
KO SR TR, EATS S = R A ) A VA A I RIS E AR [3 1]« Sl ANl e PR D T BRI HLAG A A )
£ AL SRR 5 W A KR - B LA N5 B AR S5 HT B AL /N LI SRAM R BT , Uil e 3d 5 AT
BT AR RGN 2 R HER BT PPAA 2R OO B A DL 17

5.2. RFEMFREE

KK ALFEN LI PRAMEH W T8 22 ol R % Ng FRH, 52T AL I vH S04 Bhs I A2 iy
RGAE/N) LB 2 R I ms Witk Re, JLHAEUNMAR RS 59 7 [32]. SATM, R0 SAELE TR
S50, FE R B Z AR (R AN EIE . AORAE FT 7 R AR I 70k, JREAT 2 RO IR 5T, DAHES)
ALSHENZ W RGAE MR SE B 1)) 2 N H o FEFE WIRBEFi T, Irissarry A1 Burger-Helmchen 318 1 AT 411
FIfRRILZ T R A = KBRS @5 K. JFR S A S S aa e . X T/ JLMA PR AL W, 4
R E R RS R VEPRE BT, AL #2570 T SR 28 Al AT 45 a2 e W X L
(RVER AR, e I AR AR R 400 a0 N 2459 R IRAIG TT 7 Ak, DAORAR B B G BRI A &2[33]. Serrano
SRR, ALEAYILIE RGEH T B EEME, AT LS FERe . AR E AEHRHE A R 2%
B A0 R TBURA M, SR T ORI A R RBI[34]. (EEREZE T, Sriram 5, Al 18
o EER TG BRI B S PP SR A AL 2 ST RS, IEfE R I, RHEA T
) BRI/ ) LA RN R AR E26E[35] -

AL, Muralidharan S5 FE R B, RS LB 0140 F EAE P EMRIRA AR SR E K, (3 AL
RIE/E’EEPTmW)\I% RN FC T 2 E PRaEARE J1 s, DAIT R N AS [|] BT YR 7K1 1R AT i o

» IR EF SRR AL W%, VIR ET DAV BTV TR E AT, I K&
r$[36]0

R, ARR ALLEN LA RAMEHO W O SR AR T OO R T 5. 2 RS . @ r e I AR 48 K
FEGIEA IR R ) S ol E PR G AEFIRE U v, HEZD Al BERIERBRTE I L SR, s244Es
N LB PR ZR BRI (RA2 T 7K1 A0 L 36 AR 3 o i

6. &g

B, NI RESIARAE AN LR AN L Y BRI 77, PR, a7 MTs 1AL 3R ot 138
BEAT R B AT BREAN LU FRAME IR P51 78 2 PRl (2 AT SRTEBRZ BB M. 5 23
MV TN 7T AR T R . JEEAE B BUR G I IR PR SR VA AR T 500 28T T %
TR 2 I W SR R DL AR T 45 G 7 v U B PR AN — Bk o X S AR AR A 12 W 1) 3 W 22

AE R R R A Bt PR IO ME RIS 2, A BIIRIR R 3. FERK, Kﬁ%ﬁ*ﬁ’]fﬁﬁi%ﬂﬁ%ﬂwﬁﬂﬁ
AL, ALLE/N LU RANEH SRR SE I 2 AR N, A B BONHES N LI RN R R LB &, /b
JLEF SR AR ML BRI IR S5, S B B 12 T KT LB 2T R
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