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(BE] a6 FIEERRTIFIREE SR (PSA ) AKFIERE L, RIS GRS B 248 (PI-RADS ) i
SEWiRTSIERE (PCa) AIMERIME. ek 158 2017 4F 1 H & 2023 4F 6 H T A7 K2k ( TR ) M
J& BE B A7 2 S50 AR AT R S0 IR e SR AR USSR BAE S A S8, XA U RIS & PSA (t-PSA) | FES
PSA (f-PSA) . f-PSA 5 t-PSA [l (f/t PSA) }% PI-RADS PEA-HEATIC M. LLZERIE EES SBAE R i, AHTEA
[i] PSA 7KF- , PI-RADS #F4r7E PCa Wi R IERG . 42 % JEITAAA 2 526 I, #R4E PSA /KPR R 40k 7 41:
PSA<4 ng/mL . 4 ng/mL<PSA<10 ng/mL ( f/t PSA=0.16 ) . 4 ng/mL<<PSA<10 ng/mL ( f/t PSA<<0.16) . 10 ng/mL<
PSA<20 ng/mL. 20 ng/mL<PSA<50ng/mL. 50 ng/mL<PSA<100 ng/mL. >100 ng/mL., 74T, PI-RADS
P43 =3 4312 Wi PCa R % 35 90.0%, 1 F PI-RADS i 4r=4 43 ( R ¥ 76.3% ) . PSA<4 ng/mL i, PI-RADS
PE43=4 43 B9 HERR 2 55 T PI-RADS 343 =3 43 (87.7% vs 64.0% ) ; Fifi#5 PSA /K FH 715, PI-RADS iF4>=4 43 Fil
PI-RADS $£43=3 43 1932 Wr i 6 BE 3B 7 I FF 3715, 78 50 ng/m<PSA<C100 ng/mL i, 5 2 A4 12 Wi v A B2 43 31
90.7% A1 92.0%. %+ TERE PSA KFHT, PI-RADS 432 W PCa AYMERTEE B, R/ FE AR ZE 28 0]
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Accuracy of PI-RADS score in diagnosing prostate cancer at different PSA levels
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[ Abstract ]| Objective To investigate the accuracy of prostate imaging and reporting data system (PI-RADS) score
in diagnosing prostate cancer (PCa) with different prostate-specific antigen (PSA) levels. Methods Patients who underwent
multiparametric magnetic resonance imaging scanning with biopsy of the prostate to obtain pathological confirmation in
The First Affiliated Hospital of Naval Medical University (Second Military Medical University) between Jan. 2017 and
Jun. 2023 were enrolled, and serum total PSA (t-PSA), free PSA (f-PSA), the ratio of free PSA to total PSA (f/t PSA) and
PI-RADS scores were summarized in all patients. The accuracy of PI-RADS score in diagnosing PCa was analyzed at different
PSA levels using pathology of the prostate biopsy as the gold standard. Results A total of 2 526 patients were enrolled and
categorized into 7 groups according to the PSA level: 0-4 ng/mL, >4-10 ng/mL (f/t PSA=0.16), >4-10 ng/mL (f/t PSA<<
0.16), >10-20 ng/mL, >20-50 ng/mL, >50-100 ng/mL, and >100 ng/mL. In all patients, the sensitivity of PI-RADS =3
in diagnosing PCa was 90.0%, which was superior to PI-RADS =4 (sensitivity: 76.3%). Among the patients with PSA<4
ng/mL, the accuracy of PI-RADS=4 in diagnosing PCa was higher than that of PILRADS =3 (87.7% vs 64.0%). With the
increase of PSA levels, the diagnostic accuracies of PI.-RADS =4 and PI-RADS =3 were gradually increased and tended to
be the same. When PSA was >50-100 ng/mL, the diagnostic accuracies of PI-RADS=4 and =3 were 90.7% and 92.0%,
respectively. Conclusion At higher PSA levels, the accuracies of PI-RADS scores in diagnosing PCa are higher, which can
reduce unnecessary puncture of patients.

[ Key words | prostatic neoplasms; prostate imaging and reporting data system; prostate-specific antigen; prostate
biopsy; accuracy
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A% %98 (prostate cancer, PCa) J& % P&
DL PR A5 22 B RE, 2024 4F42BR PCa 1Y T
T RIE R VB PR S —, ST R
Fe [ B PCa MR MAEBART 2 L MW RTSI IR
RS PEPUE (prostate-specific antigen, PSA ) & i H
) VZ RS PCa iy, PRH R BRI B
LRI, ITARRAZ B — et H R Y . 23
MRI 245 FRIFIR S HE AR T B (75
Wt PCa IS5 AR RITH IR AR S FEIHE 2246 ( prostate
imaging and reporting data system, PI-RADS) 747,
Tk HAEEVE L, A —ERRPE. PI-RADS 3173
F1 PSA IKF- T E#B 24278 PCa M BB S5 4585, 1R
PEATF R 2 b L R (2022 4R ) T, Wi
FE— PR S A TR S AR SF TS A R 1. AT,
KT H ] PI-RADS 370 S S i ] PSA Ski2 W
PCa RUAISEITTE R Z, EROMIFFEdL T 1 fEA ] PSA
JKFF, PLRADS P4 HZIMAARE, (HIXSERFE R
AT, HALR S T PSA<10 ng/mL 5 PSA>
10 ng/mL AIZIkRE, FIMHRERAES . Aifgeimid
WS RTH AR ZF TR AS ER 2 IR R SR 0kl FER
BEAHY LR E 4347 AT PSA 7K F PI-RADS P43+
WSS, DURIG RIS

1 XM&FE

1.1 ArRxr% EPE20174F 1 A F 202346 A

TWELERY G FERE) H—WEE
Ge AT A8 R 22 2 B AL 4R 1% ( multi-parametric
magnetic resonance imaging, mp-MRI) §34 5 77
TR USRS R . IAGRE: (1) T f
S ITE mp-MRI 9485 2 Ji INAT RS B 2 40035 Ao
KR PALUGL; (2) ZFFARRE. HEBRir
e (1) ZERIET 2 4~ H WRIFAT ILIE PSA #i#r ak
PSA Bigi ks (2) GIFHAEMEMEE; (3) Bk
TEARTHI IR R0 I6 7 52 5 mp-MRI 413111 6 J& N
MATHIII IR RE AR s (4) BB RN
J7;  (5) mp-MRI B0 & K A%, K& L2 #r.
i FHAE B g 2R S8 MO B A8 3 B9 IAL TS B PSA (total
PSA, t-PSA) . U7 PSA ( free PSA, f-PSA ) ¥i¥s,
I3 £-PSA 5 +-PSA LUfH (At PSA) .

12 mp-MRI#:%& 2 453 5 . 1) mp-MRI K5 5 1]
GE 3.0T B IR MIZ 258 ( Discovery GE750, %
FEE R AEIT RGN R ) S TEE, 73 FlEEH
PO 3.0T Bmg IR if% 248 ( Magnetom Skyra,
TEEVG]FEITA R ) ST, SR ST
18 B AHIE R AR R, sz kel 32 il A s
RN B BUMEM, 790 206045 T2 it
if% ( T2-weighted imaging, T2WI) . £ b {HIKHUN
15 ( diffusion-weighted imaging, DWI) . 2 Z&%
X b5 ( dynamic contrast enhancement, DCE ) .
B ESHLE 1.

R1 SSYHHIRRGERBSH

Tab 1 Scanning parameters of multi-parametric magnetic resonance imaging

Parameter Discovery GE750 Magnetom Skyra

T2WI DWI DCE T2WI DWI DCE
Fat-suppression Yes Yes Yes Yes
TR/ms 3640 2 465 2.6 4300 4400 3.33
TE/ms 90 100 1.2 104 63 1.23
FOV/cm 20X20 32X32 34X34 20X20 28X28 29.5X36
Matrix 384 X384 150X150 192X 160 384 X384 120X 150 125X192
Slice thickness/mm 4 4 1 4 4 1
Gap/mm 0 0 0 0 0 0

T2WI: T2-weighted imaging; DWI: Diffusion-weighted imaging; DCE: Dynamic contrast enhancement; TR: Repetition time;

TE: Echo time; FOV: Field of view.

1.3 PI-RADS %% {#if] PI-RADS V2.1 " X} fifg
WRBIEA TSy, FEPEor TAERTXS i B R T4 b
e 2 ZBCERIENE (4514 3 4F. 10 4RSI
200 ) TESER TR AR L B LT, 45

4 mp-MRI Z 7 H ARy, A 4r Bt 1 44
R FATEEIE (15 202 ) T2 HE .
PI-RADS ¥4 AR 2 = 43 lie A 1~5 45, 1 43-RER
FEAEIG PR I 2P PCa 1 USSR AL, 5 73 RS 55 o
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1.4 PSA# M R 44 HUBZEZME M 3 mL, L
3 000 #/min 0> 10 min 43 & L7, HIE% K65
PEMTEDE t-PSA K £-PSA K, 115 it PSA.
WL 407, ¥ PSA<4 ng/mL. 4 ng/mL<
PSA<10 ng/mL( £/t PSA=0.16 ) DY A ZFHRITERGHEHE
FAPEZH, 4 ng/mL<PSA<10 ng/mL ( f/t PSA<0.16)
J PSA>10 ng/mL 94 A FHPEA . AR HF5 K PSA>
10 ng/mL B85 774 10 ng/mL<PSA<20 ng/mL,
20 ng/mL<<PSA<50 ng/mL. 50 ng/mL<<PSA<
100 ng/mL . PSA>>100 ng/mL 4 P2 AEdE—4E2047 .
1.5 WAV F R ER T E A R0 2004 i
HEREBERY (BEBERY) H—HEERER
F & U IR AMRE 336 BRI AE A 75 5 | 5 R 47, PI-
RADS P¥-43-=3 43 ) 835 516 S it B8 1) 28 3 4, Fifi
JE HEAT 12 5 RGZE M. PI-RADS 143 <3 4 Y i
HHEEAT 12 RGN DR E I AT
R P SR A A SR RO, B TERLR S e
ih, X EMAT R REFRN . FRAHE
PR LT WA PR R GEE L PR BB AT 12T

1.6 %its 43 RJH SPSS 26.0 k#4748

0T RN IEZS /A it SR A 25 R, 4
) LR ST FEAS ¢ K s AR IE A0 i 0ok
i gt (R s g, Bisrfigh ) #ow, 4l
LEBCR HAES B S . THECTORAGIEORT A 43 403R
N, A HCBERH 2 K. A geKifE (a) 47 0.05,
{8 H Kappa — 301 2800 2 44 B 2 (8] (1912 B
— M, Kappa<0.4 Fmn—BMERE. >04~0.6
T —BMEPEE, >0.6 Fon—BMEIEE G 2Hr
AERAPE R RO | FER R PRSI . B wm
R FNERA R o

2 # R

2.1 EAFH YA 2 526 #7112 BE L PCa i
H, W 33~93 %, FFRNGKEGIS PCa i 1 448
B (57.3%) , 2° HI3% K 5032 1 ) R Bk 6 78
1078 1] (42.7%) . PCa H#& H1{ii PSA /K F[10.8
(7.1, 18.8) ng/mL] B & & TE Pea f2 45 (9.0 (6.2,
129) ng/mL] , ZHRAGI¥E XL (P<0.01) ,
H P4 MEAY4ERY . PSA. f/t PSA. PI-RADS PE434%
S ERWIIA G FE L (HP<0.01), WLiE2,

F2 W2 PCa BEMEARER
Tab 2 Basic data of patients with initial diagnosis of PCa

Item PCa N=1 448 Non-PCa N=1 078 P value
Agelyear, X+ 69.4+8.0 65.3+8.2 <0.01
f/t PSA, Xt 0.14+0.08 0.20£0.10 <0.01
PI-RADS score, n (%) <0.01
1 22 (1.5) 125 (11.6)
2 123 (8.5) 596 (55.3)
3 198 (13.7) 235 (21.8)
4 592 (40.9) 101 (9.4)
5 513 (35.4) 21 (1.9)
PSA, 1 (%) <0.01
0-4 ngemL ™' 42 (2.9) 102 (9.5)
>4-10 ng*mL " (f/t PSA=0.16) 326 (22.5) 411 (38.1)
>4-10 ng*mL " (f/t PSA<<0.16) 283 (19.5) 141 (13.1)
>10-20 ngemL™" 453 (31.3) 368 (34.1)
>20-50 ngemL "' 220 (15.2) 74 (6.9)
>50-100 ngemL "' 64 (4.4) 11 (1.0)
>100 ngemL " 60 (4.1) 1(0.1)

PCa: Prostate cancer; f/t PSA: Ratio of free PSA to total PSA; PSA: Prostate-specific antigen; PI-RADS: Prostate imaging and

reporting data system.

22 W —sHE S X2 £ BT PI-RADS ¥
Iy e R T —S . LA PI-RADS $E43 =4 431
PI-RADS 145323 4 2 Wi (8, PHAE — 20 s
Kappa {E53 5109 0.791 F10.687, —Fh#im .

2.3 PI-RADS #F4#KS Wi 47 TEREEH T,
LI PI-RADS 153 =3 431 PI-RADS P43 =4 431E M2

Wi PCa I B, H R MUE 0518 90.0% . 76.3%, %F
SRR K 66.9% . 88.7%, MEHRESYHIN 80.1%.
81.6%, PHMETMI(E 73514 78.5% . 90.1%. HAKiL
WAk B DL 3. 5 BB B R A O A 75 2 — i Y R A
B, IR TAE R 6 PI-RADS ¥4 =3 434E N
PRI, AT 3B HA A 404
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&3 R[E PSA KTET PI-RADS FF5 IS BT AE
Tab 3 Diagnostic efficacy of PI-RADS scores at different PSA levels
% (n/N)
(nglfn[i/—l) PBM PI;I;;??S Sensitivity Specificity Accuracy PPV NPV
0-4 36.8 (42/114) =3 92.9 (39/42) 47.2 (34/72) 64.0 (73/114) 50.6 (39/77) 91.9 (34/37)
>4 85.7(36/42) 88.9 (64/72) 87.7 (100/114) 81.8 (36/44) 91.4 (64/70)
>4-10"  44.2(326/737) =3 85.3 (278/326) 66.4 (273/411) 74.8 (551/737) 66.8 (278/416) 85.0 (273/321)
=4 66.9(218/326) 88.8 (365/411)  79.1 (583/737) 82.6 (218/264) 77.2 (365/473)
>4-10°  66.7 (283/424) >3 88.3(250/283) 69.5 (98/141)  82.1 (348/424) 85.3 (250/293) 74.8 (98/131)
>4 71.4(202/283) 87.2(123/141)  76.7(325/424)  91.8(202/220) 60.3 (123/204)
>10-20  55.2 (453/821) =3 90.3 (409/453) 72.0 (265/368)  82.1 (674/821)  79.9 (409/512) 85.8 (265/309)
>4 75.9(344/453) 90.5(333/368)  82.5(677/321)  90.8 (344/379)  75.3 (333/442)
>20-50  74.8 (220/294) =3 92.7 (204/220) 62.2 (46/74) 85.0 (250/294) 87.9 (204/232) 74.2 (46/62)
>4 85.0(187/220) 83.8 (62/74) 84.7 (249/294)  94.0 (187/199)  65.3 (62/95)
>50-100 85.3 (64/75) =3 100.0 (64/64) 45.5 (5/11) 92.0 (69/75) 91.4 (64/70) 100.0 (5/5)
=4 93.8(60/64) 72.7 (8/11) 90.7 (68/75) 95.2 (60/63) 66.7 (8/12)
>100  98.4(60/61) =3 100.0 (60/60) 100.0 (1/1) 100.0 (61/61) 100.0 (1/1) 100.0 (60/60)
=4 96.7(58/60) 100.0 (1/1) 96.7 (59/61) 100.0 (58/58) 33.3(13)
All 573 (1448/2526) =3 90.0 (1303/1448) 66.9 (721/1 078) 80.1 (2 024/2 526) 78.5 (1 303/1 660) 83.3 (721/866)

>4 763 (1105/1448) 88.7(956/1078) 81.6(2061/2526) 90.1(1105/1227) 73.6 (956/1 299)

“ f/t PSA=0.16; : f/t PSA<<0.16. PSA: Prostate-specific antigen; PI-RADS: Prostate imaging and reporting data system;
f/t PSA: Ratio of free PSA to total PSA; PBM: Percentage of biopsy malignancy; PPV: Positive predictive value; NPV: Negative

predictive value.

2.4 PSA F R & #3548 1A M BF PI-RADS #F 5 %91
B4k 71 PSA<<4 ng/mL Fl 4 ng/mL<<PSA<10 ng/mL
(f/t PSA=0.16) B, B35 ol 4.5% (114/
2526) F129.2% (737/2526) , It A} PI-RADS -
5123 4112 W PCa ) R B, 43910 92.9%.
85.3%; (HAFFFEERAR, 700k 47.2%. 66.4%, e
FESY RN 64.0% ., 74.8%.
2.5 PSA F #| & ¥ 45 4E A 84 8 PI-RADS #F 4~ 49
it 4ng/mL<PSA<10 ng/mL( ft PSA<<0.16 )
H1 10 ng/mL<<PSA<20 ng/mL I}, 3 & L4351 N
16.8% (424/2 526) F132.5% (821/2 526) , I}
PI-RADS 1143=3 421 PCa [ S 5351 1 88.3% .

90.3%, 45BN 69.5%. 72.0%, HEHE 55
J 82.1%. 82.1%. 20 ng/mL<PSA<50 ng/mL F
50 ng/mL<PSA<100 ng/mL I}, & & 35 H
11.6% (294/2 526) #113.0% (75/2 526) , I bt
PI-RADS ¥ 43 =3 41 12 Wi PCa ) 2 L & 43 5
92.7%. 100.0%, 5% 5573 0 62.2%. 45.5%, i
WS 85.0% ., 92.0%. 4 PSA>100 ng/mL i,
61 15|+ 58 1] PI-RADS #-43=4 43 . 2 1] PI-RADS
PE4r=3 %3, 1§ PI-RADS ¥¥53=2 4%, Wik i
4 100.0%. 1 5] PSA>100 ng/mL, PI-RADS {1-/r=
2 43 HAE PCa FB 45 1 MRIBE L ULIE] 1. 45 PSA /K
SER () PI-RADS PFAMER 2 HI4T 4R &, WLIE 2,

B 1 16| PSA BAEFHEFRIER A IERIFIBREBEH MRI B&
Fig1l MRI of a patient with highly elevated PSA but proven to be non-PCa by biopsy
The patient was a 78-year-old male, who was initially found to have a PSA >100 ng/mL and a PI-RADS score of 2. A-D: T2WI, DWI
(b-value 1 500 s/mm’), DWI (b-value 3 000 s/mm”), and ADC sequence of the MRI, respectively. The patient underwent a 12-needle

prostate systematic biopsy proved of benign prostatic hyperplasia with chronic inflammation, and his PSA declined to 20.9 ng/mL followed
by 2 weeks of anti-inflammatory therapy. PSA: Prostate-specific antigen; MRI: Magnetic resonance imaging; PI-RADS: Prostate imaging
and reporting data system; T2WI: T2-weighted imaging; DWI: Diffusion-weighted imaging; ADC: Analog to digital converter.
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1.0y WRME . AR5 % 9 PLRADS 4 =3 SMEIZIX i

ool Wi PCa (19 A R 90.3%, K55 R 72.0%, HEH
FER 82.1%, HA LB PRAR 2R EE o

v 08 1E PSA L FH R K (>20 ng/mL) I, $r

PCa FAFA K™ | R IR AL e f e R BT i

o R H TR ALY, IR AT K

06l ™ 7 PIRADS score =4 AL, RN TR T, (EA 2 % 40 0 e

ERIBPE R 56.7% 12 PEIE—F i BL M 51

0.5 . . - . . ’
0-4  >4-10" >4-10 >10- >20- >50- >100
20 50 100
PSA/(ng=mL ")

B2 A[E PSA KFET PI-RADS iF4r IS BT 7 =
Fig2 Accuracy of PI-RADS scores at different PSA levels
% f/t PSA=0.16; " f/t PSA<<0.16. PSA: Prostate-specific
antigen; PI-RADS: Prostate imaging and reporting data system;

f/t PSA: Ratio of free PSA to total PSA.

PI-RADS P43 F T2 i PCa B n] SE AR IR R
TR Z k], AUFEHiE s, Hi2W PCa iy
R R 87%. 74% ", SRS
SAHIE . ARAEIG IR TAET, 4 PSA /KPS PI-RADS
VEATS WY BB R A —3, BREREN—4
TP, X — [ B [ U R A 2 SRl KR, A%
WFFE LARTS R S5 G R0 Bk S hm e, PSA 43 H
AR, AR T PI-RADS #1412
Wi PCa (HERGEE, LAFE IR TAE.

AW LR R, FEEHMEES, ¥ PI-RADS
V=3 43 VE RO s BE S TR S0 AR 20, Hog e
A7 1 R A AT 3K 90.0%, R AT ik 80.1%, 1
F PI-RADS 143 =4 43 1F Sy P 5 B i Bsf 1) % i
(76.3%) o TERARPSA K (<4 ng/mL) Hf,
PI-RADS ¥ 43 =3 4312 Wi PCa 1) #E ff & 421K, M
64.0%, BLH} PI-RADS P43 =4 4312 Wi PCa 11 E
JEBE, N 87.7%. 1EH iR PSAJK Y- [4 ng/mL<
PSA<10 ng/mL ( f/t PSA<<0.16 ) 1 10 ng/mL<
PSA<20 ng/mL] , HIELFIERT | BUGZIX A
BE AT NGRS, 5 PSA 8 B A%
BB S, WFE A, 24 10 ng/mL<PSA<20 ng/mL
IF, 2 B 2R ARy 24.9% 12 L ACHFSE Hi% X ]
MR ERRE R 2, N 32.5% (821/2 526) , ZEHiIlFH
PESR A 55.2% (453/821) . A WL A4l 5 PSA Tt &
THEAT RIS R 2R, AR S R i AN 2 A 4]

WA T E— L M), PSA TFE M i KEI 5% PI-
RADS P45 AT E, S/ G BFFEIESE . AF
KRR, 20 ng/mL<PSA<50 ng/mL [X [] ) H
#3294 f4], PI-RADS ¥4 =3 432 Wi PCa Y ifE
HhRE K 85.0%. 50 ng/mL<<PSA <100 ng/mL X [a]f¥)
B #3375 ], PI-RADS ¥F43=3 43 1412 W i 1
FEH 92.0%. X T PSA THE ZH AT, B
W PSA KR T PCa, il AR MIE AT K, MRI
BN % R IR AL A, H s A SR 2 AT A B A
{J53FA% A PI-RADS P43 <2 4%, 4278 TSR S8 AE Y
AIRBMER . XX n] e AT — BeAf Rl 4
YRYT, MRS RIATAT QI T, R 5 0 i ikt feid B
I,

T H wi R o B B B3 2 3.0T #E 4R, H
FF PCa i2 W i G 33 i RIS S 12 W 28 36 5 it —
). PI-RADS ¥ 43 BVE 78 18 22 K78 = H = g
HRE— AN TR, ARk 2"
HHE FRE s BT A EE L,
N T RER L AT e e Rl X AR BE ™ fH
SVATIT S, PI-RADS 43 (19 £2 3 X 2 %5 PCa 912
Wrg IS T R OCHEEMMEH, TEME KT PSA X
] R SR A2 WSO

ARWFFRAFAE—E B (1) A5 28 A
DA G 1) 18 PR fAF, HO R 45 R A7 D & w2
%; (2) PI-RADS P4 FIiZ Wi A8 S BB R, AT
FEANTAN RV B I 2 [0 () — SO R — 25 430 #T

25 PR, TE8GE PSA KT, i@ PI-RADS
PEr 2 Wi s HERR PCa & AT 51, HLBE % PSA KF-
BIFFEr, PI-RADS P4 A HMERG iz i, HAE
KGR WI B TR, Al RN EE R 2E ),
WOE—2E A R

(& % k]
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