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[(WE] BH:BHWITAZENIIGEZ 7 # 75 (penile duplex doppler ultrasound, PDDU) Hr #§ # ¥ 4 14 3l ik 4
12 47 455 U8 (diastolic contraction ratio, DCR) 7E 5l ik Y B 25 £ i 3 fiE 5 (erectile dysfunction, ED) 43 B2 W b (1Y
M, FiE 8 2018 4F 7 —2021 4F 12 A R T B2 4T PDDU K 2 I 25 [ 25 ¥ 45 14 3 ik 3 30 Tk 8 5% 0 12 43 A0
ED 3,4 sl kB 4H (32 ) Bk B 2R (25 D) AR L v 2 (25 ) . TE ST 25 W )5 7R B 25 3K B de KR
2 U [9) 25 7 405 4% 2 DK Ui 4 B 45 4% () VAT IR A 42 (b) L b/a(DCR) F1 U 45 37 1 3K (PSV) L 4F 1K K 1 & 53 (EDV) |
FH S35 80 (RD 2 S50, #1441 DCR 25 7 & DCR 7Esh Bk B ED #1932 Wi A8 S i % . 45 % N1 PDDU 1%
SiARE LRI Wi s kR ED 27 6 A ik 8 ED 21 6], 45 ¥ ED 4 038 W (9 2R 805 B 5 R R ofE 6 R 43 1R
77.1%.89. 4% H1 84. 4%, BhkFIL DCR {5 3% I F i ik 50 40 Al i 45 B 20 (35 P <<0. 05) , 177 i ok 2 2 5 4 1
G R ) DCR {425 XS iT% 8 X (P>>0.05), DCR{E5 PSV & IEM X (r=0.51,P<0.05), # DCR<I1.11
E 712 Wi B 25 965 43 1A 3 Dk D) B8 A B (0 AR B L 12 I 2 S0 R 55 B8 43 591 88. 0% 1 87. 5% (AUC=0. 934) , 5 1%
% PDDU 2 Wibr i b 45, R B0 3 3 (P <<0. 05) 45 R L B 22 % (P>0.05), £&i#8:DCR Al{fE N ED B &
PDDU 4> B2 Wi 1) 240, DCR<C1. 1 fE Ry g Ik & ED 1932 Wids if . HA2 Wi i i % % T PDDU 2 7.

CXEiR] P TIaE R ; B 25 X fE 202 S0 7 5 B 2506 4 A 7 49 48 005 1 24 i 56 5 20 ik i 4k

DOI:10. 13201 /j. issn. 1001-1420. 2023. 07. 009

[(FESES] R697 [ EtiREB™] A

Application of diastolic contraction ratio of cavernous artery in ultrasonic

diagnosis of arterial penile erectile dysfunction
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Abstract Objective: To investigate the value of the new index of penile duplex doppler ultrasound(PDDU) ,
cavernous artery diameter diastolic contraction ratio(DCR), in the diagnosis of arterial erectile dysfunction(ED).
Methods: ED patients who came to our hospital from July 2018 to December 2021 for PDDU examination and were
confirmed by penile cavernous artery or venography were divided into arterial group(n =32). venous group(n =
25) and non-vascular group(n =25). Systolic tube diameter(A) , diastolic tube diameter(B), B/A(DCR) , systolic
peak velocity(PSV) . end diastolic peak velocity(EDV), resistance index(RD) and other parameters of bilateral pe-
nile cavernous artery were measured when the penis reached the maximum hardness after injection. The differ-

ences of DCR in each group and the diagnostic cutoff value and accuracy of DCR in arterial ED were investigated.
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Results: Twenty-seven cases of arterial ED and 21 cases of venous ED were correctly diagnosed by PDDU. The

sensitivity, specificity and accuracy of vascular ED were 77.1%, 89.4% and 84. 4%, respectively. The DCR val-

ue of patients with arterial ED was significantly lower than that of the venous group and the non-vascular group(P

<C0. 05) 5 but there was no statistical significance in the DCR value between the venous group and the non-vascular
group(P>>0. 05). DCR value was positively correlated with PSV(r=0.51, P<(0.05). When DCR<1. 11 was
used as the standard for diagnosis of penile cavernous artery dysfunction, the sensitivity and specificity were
88.0% and 87.5% (AUC=0.934). Compared with the traditional diagnostic criteria of PDDU, the sensitivity
was higher(P<C0. 05), and the specificity was not significantly different(P>>0. 05). Conclusion: DCR can be used

as a new parameter for the classification and diagnosis of PDDU in ED patients. DCR<(1. 11 is a diagnostic criteri-

on for arterial ED, and its diagnostic accuracy is higher than that of PDDU.

Key words erectile dysfunction; penile duplex doppler ultrasound; intracavernous injection; arterosclerosis

BF 2% #h & ) BE & #5: (erectile dysfunction, ED)
R UL B 5B T g AR L E A [R] HE AR R
Hh2.3%~53.4%5 . 25750019 ED i BRI T
B AR H b LU 45 4 3l R AL i A JE Sy SR B 3
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SPKE ED 1 & rdEs A ILAH ) RERT B B B
2338 B — 7 IR AR T N B U R AR
PR L — P R A Sy o 1 e A A B 2R LT
HBE £ - #1#8 7 (penile duplex doppler ultrasound,
PDDUD i i ¥ 40 4R 1 555 25 W 15 & B 28 e (1CT 3
55, WL 2l 2 5 v 4 A Bl IR TR R K A i O )
TGO, BN A R 2 W i & v ED B — 2
. BT PDDU 4845 % 3l Jk B ED #9126 %
R 2120 9200 AAXSER 4> s KA ED 1912 Wi (B A
BRETOT, BRI SR B A 1012 W 4R B 598 3 XY RIS
PRUEXTIGIRIGIT H 2 F AR Ak R A H X
SCEOT ARG 2 A I i A A B Bk AR 6 4 L
{H (diastolic contraction ratio, DCR) X — #f & %k,
HHTHAE S KA ED P2 Wi i (..
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WAk 2018 4F 7 H—2021 4F 12 HoRAEHRHER
27 [m] % = 2 e B i D A = B 55k 12 9 25 0 T g ] B
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BRI HERR 22 e RYEE T 50 B 250 47 1K
A RE S5 B Bl DK B AL A AR OGN . A A kAT
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PEIEFIZE S ko S 45 G im R #12 ED 2680, HERRIR
A ED BE . AR E o sh kA2 | bk
2R AN i A A
1.2 U5k
1.2.1 PDDU k4 £ E Philips 1U22 AU
FRSWIA S 12-5 WA 33 PR R R R 3k RSk 3% 5
~12 MHz, WM& 5o F kbR B854k 5 B A5
M2 00 3 BE S ke e AN E R R S #E R, R

S BT I ZE AR AR 3 1) ) 25 S M 342 252 K A K
WA A, WS ] 25 Mg ) 45 4 R0 o8 S ] B A0 T 4
LT YAl | i 45 BE 55 1k B 45 g K XU BH 25 5 bk bk
AEERE(E D, W, P22 AR R
HFLE T — M0 B 25 it 2 A S 0 A5 3 A 25 P i 5
HURES 4 mL, BRI 2 M 25y Psiorak. %
FFLAT L 2% B 25 R A L P A A K R T R
DAL ] W R A 0 AR i 3 3 DAk B B K
R . YIRSk B T B 20 4 AR
BB, 8 CHE W 2 AR Sl K A AL 2 1~ 2 em &b
SEELBEE L R FH MOR A 2 VA 4 A4 B fhk i 4 39
B (OS8R (b)), I DCR,HE AR
S DCR=b/a (&l 1c), R AT 78 25 510 %
11~15 min B [8] B 1 Sy D 52 B 0] 24, 5 00 763 4 14
S kGESEM & 3 W, BOEME . [ — BURE L B B
FEZE AT L4 16 PN 5 2K B0 30 Jok ot 376 4003 , 7 A URE:
2R 5 145 AR I £ <<60°, BURE 25 B 8 & 1l 45 45
el 2/3 I 0.5 mm) 3 24 /NBE VR UYL % 28 3
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390 1t 37 06 {3 B (PSV) K &F ik A< 300 iy 37 06 1 3k i
(EDV) i+ B 148 5 (RD (. AR N RI= (PSV
—EDV)/PSV,&EE 3 WHECEWE., &S HRE.
BB LR 40 min, 2555 A% HORTS H B A E
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PDDU 144 53 BRI Wikr " k. O sh kL ED.
XU ¥ 48 14 3 Bk F ¥ PSV << 25 cm/s, EDV <<
3cem/s; Q4 sh kA ED. PSV £ 25~35 cm/s,
EDV<{3 cm/s; @ ## Bk & ED: PSV > 35 cm/s,
EDV>5 cm/s 8 RI<C0.75; @ %4> %t Bk % ED.
PSV>35 cm/s, EDV £ 3 ~5 cm/s 80 RI 7£
0.75~0.9; @ JE 1L % % ED. PSV > 35 cm/s,
EDV<{3 em/s,RI>>0. 9, A#f5¢¥EfF PDDU 14
SiAnUEIZ W3 Bk AL ED B B SR BE 5T B (SRR A
OB N Z W25 38 R 3 kA ED,
1.2.2 V2R A Bk ok 52 i ok 9% BH 25 3 ik o 2
BT A B8 3 (B 085 148 1 52 AL CAXTOM. Artic
DFC; #§ [ F, % J¢ 2, 8 =) f W& & 5 4
(Dongjia 2000, 7L.75 . HED 1T KA . WG 4R R
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10~90 mL/min fY 7T 5 38 BE 78 1 240 1 A T8 5 30~
100 mL A y> B 7 5K (Visipaque 3203 GE Health-
care,Chalfont St. Giles, England) . 14 )5 i {7 &
B A5 R e, LB o ke . ## Ik #Y ED %
Ay B 25 ok 7 O ) ik 5 o Ak # JDkS O BY) JI  Ak
i 55 3 Ak 0 HE BR & bk R ED 2 Wi, e B B 25 B
Jik i 5% - S8 E A RN, R R R 3 IR B A R
2~4 cm JR B KA 4b S 2 L A8 Bl K (O F,
Terumo, H 4% 28 1 B Ji5 28 K 3l ik 9 47 300 A 3l ik

534 (5F, Terumo, H 4 , £ Wi L F % S48 Il A %
L N Bk R S HEABRFR /Nl Bk . LA 2 mL/s
P T E ST 2~10 mL VD S SRS L o 2 bR
Bl . FREE SR 2 S B KOS 3E RIS
Bl bk S I3 ER A /N Bl ik s TRk v S i 5 R O B R, X
2 b N RETE MU 5% B B &8 2 bk L B 255 B ik L B
SR AR B Ik K 3L 4y 3. B kR ED SR K i ¢
F o 220 A G A bR R R R R A R AT
TR 20 A3 52 B 3k R B 25 3 Ik 5% Hh S R IS A
AT . R RCE 37 LA A 12 W 58 D 175 .

a: G TEST G Bk BT BIZEAR A s b 87 B 2R U 40 04 S0 D8 I (035 300 5 o TP RS R 47 4 L (E (DCR=b/a) 5 d: ML %%
D0 P A G 8 30 o

E1 SHEFwE

1.3 St hik

N SPSS 22. 0 e it 8k 3 47 Bl o3 . A
HIEBSAEITRER X +S £ 50E R L
BB Vo) Feon . 82 il FB A I PR 38 A DU it 45 2R 3 7%
HIER . KR ED 4.8 Pk ED 415 3E m
BRI ED 2 (% 4 (B ¥R F 52 2 B AL 7 22 0, 4
(i) 243 P 9 L R LSD-¢ K55, 2R ] Spearman
FHK 43 B, /3 B DCR 5 PSV.EDV B X &. L
1— R 5 B O R AL b, DL RS S AR A, 8 DCR
B Z ik TAERRAE (ROCO) k. L P<<0.05 Ry 2
SAGITFE XL, %A Bland-Altman J7 3% 387 W
H RIS 3 22 a) i — B0
2 #£R
2.1 — il R %R

fifF 75 41 1) 3% B¢ SL 0% 2 145 Pk ED B 274 1],
HEBR I PR 76BN 4 129 1), HE B 165 45 14 2 41k
M55 REES AL B 25 55 K U BH 25 3 ik pe 78 | AR S %%
B A5 B HEBRIR A I 1 EDLS ], B 4 4 ik
P B 25 3l ik 5 I s R %12 o0 sl ik 7 ED B3 32
18] 25 0 4 1R Tk v R B2 R i KR ED R 25
i, 53 4b . 22 PDDU | iff 45 1R #5 Ik 1 52 X G IR 25 6 12
Wrifii2 AR A A ED B 25 . 82 M A i
18~53 %, F34(28. 7+7. 6) %, ICI L6 1 4 5 3
00T RO L 2R W R T AR A, 25 IR O
100% ., A BHFIGIRIE PR R WK 1,
2.2 KA PDDU 1 GubrifE 43 B2 Wi 25 S

HUA B E PDDU H ¥ S50 & 45 R WL % 2.

N PDDU 1% 4812 Wikn e . 23 BUi2 Wi ED (1) 45 51 L
K3 HRME R EMUER TN 77.1%,
89. 4% M1 84. 4% ., B FH A PDDU K ik i £
ILE 2~4,

k1 BABRERKERNELRE
HC%) . X+S

. 2y ik T 4 KT R R
(32 1) (25 fi) (25 )

iy % 31.84+9.8 25.24+6.1 27.4+8.6

s /A 35.6+11.7 28.7410.6 20.4+6.3
1EF-5 ¥4/ 4 1242 1544 1745
ICT f5e Kl I~ I~ II~N

IBM/(kg/m?)  25.1%+5.7 22.3%4.8 22.6+4.1
W R 9 5(15.6) 3(12.0) 2(8.0)
[=R NS 9(28.1) 6(24.0) 4(16.0)
JIk H PDE5Is 14(43.8) 8(32.0) 9(36.0)
x2 SHEEPDDUNELER X+S

. iﬁJ%ﬁﬁéﬂ ﬁ%ﬂzkiﬂ{éﬂ EIEJ]IL%?;JZE
(32 i) (25 B 25 )

PSV/(cm/s) 23.444.2  63.5+14.1 66.2416.3
EDV/(cm/s) 2.840.8 8.443.9 1.5+1.8

RI 0.8740.03 0.86+0.07 0.9840.03

a/mm 0.9540.13 1.06+0.10 1.0540. 14

b/mm 1.0240.11 1.2840.16 1.26+0.17

DCR 1.08240.03 1.2074-0.08 1.2140.09
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2.3 BRI BRI JE M E R AH ED B E F W ,DCR 5 PSV 2 IEMF#(r=0.51,P<C0.05),

DCR B 4 5 A Bl BIL 53 BT Bz 26 18] P 4G L 45 5 EDV LB EMENG-=0.04,P=0.78), WK 5,
3B H DCR E M & 25 R W& 2. 3 41 DCR

IR AL Iy 22 0 B, KR ZE R A R IF ¥ E X ®3 NAPDDU RSEIRAEMSEHER il

(F=34.282,P<C0.05), #—§ 34 DCR {H 4 PDDU 43 112

] 2506 LSD-¢ 46 5 19 1 W LA, 3 ik B 240 DCR H 415 oo ATEE o ATBE dEmL AT

) ISV ()< I

AR FH kAL (¢ = 3. 78, P <C0. 05) FlE Ifn % B ik 2 LS ¢

I (1 =5. 90, P<C0. 05) , 1M i ok 8 26 5 9 1fn 45 41 Ll 27 3 1 1 0 32

DCR fH 822 R T Ge it 28 L (P =0.531), KA o o 2 2 2 25

2.4 DCR {5 &5 4875 2500 - 1 FEMmAAH 0 0 2 2 21 25
At 27 3 24 5 23 82

DCR 5 1% 48 #8712 Wi 2 55 8] AH 54k 20 Br 4

T |
— 4 x
& - Dist 0.126 cm

+ PSV 589 cmis - Dist 0.094 cm

MDV 581 cmis

N WO BRI
Y Y Ol | ‘ .
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BE LB .28 2 HZEEAR 144 IIEF-5 $3£4> 17 20, ICTIR B b P ZE e R i 5 IV 42 . 2 W M AR M A & ED. a.b:
1979 25 1 40 4% 0 Tk 5 5% TE 57 7 A2 7 B 25 0 Dk R WL 36 5 R0 W 7 s 4 I 2500 4 44 3 ik 2 B R 4% 5 ¢ PDDU 1 4 {3l
Jik it A5 3% 7 PSV>35 cm/s, EDV<{3 cm/s;d: 14 {& 3k M Bl /R b=1. 26 mm,a=0. 94 mm,DCR=1. 34,

B2 FEmMEFR ED HEFHH

—+ PSV 36.2cmis  Dist 0.1180m
EDV 7.12cmis
RI 0.80

BT 42 4 BRI R 6 4F 4, 1IEF-5 R4 16 43, ICT 1K 56 B 25 & K g e 1 B 1 2% 2 Wi M W kB ED. a.be
T 20 VA K 32 5 78 75 DR I VK (LU ) D bk G €8 5 =5 ] UL 3t 5% 500 W 5% 5 . PDDU ¥ 25 44 30 Jhk il 3 43 3% 7R PSV >
35 em/s, EDV>5 cm/s;d: AR R SN Ik M B2 /8 b=1. 38 mm,a=1. 15 mm,DCR=1. 20,

B 3 #EkE ED 283554

.
~
f 4
+ PSV 20.6 cmis ’ - Dist 0.099 cm
EDV 3.58 cmis - Dist 0.106 cm
RI 083

©) / ®

BB ,35 2L HEREHE 3 47, IEF-5 ¥R 13 43, ICT 86 v B 25 fie Ko i BE 19, 2 W s ik 7Y ED., a.b. 3t #%
8 [ 25 20 ik 5 56 7 1 4 AR 3 ko (20 7 3k s . PDDU ¥ 45 442 3 ik L 37 471 33% 7R PSV<<25 em/s, EDV 7 3~5 cm/s;d: ¥ 43
KBk M B4 7% b=1. 06 mm,a=0. 99 mm,DCR=1.07,

B 4 zZHEKE! ED 82855
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2.5 DCR 2 WishkE ED 12 W 54 K w5

ROC FEH43#7 @78, L DCR % F 1.11 &
F.DCR<C1. 11 £RBAZL G 4R sh Bk Dh e A R, 3
RGP FE S CHER S5 5l 88.0%.87. 5% il
90.5% ., AUC T K 0.934 (& 6). %1t 4k H#
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H CA-OT M8, B3 o i 55 ICT 3 56 v B 25 i
T A BV 0 A 0 ik ) it BT 1 R T FE T RE L A T



* 530 -

I R W PR Aok 23 ks

% 38 %

4R oh ko il A, o Rk 2 . R BN 1009,
FESEEE N 789615 {HLIX AN ThE 4 4 2y ik 46 A 1 £k
Lk R ED Z 18] By AH S M R S TE T 20 T i
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—FRIT Sk ED A9 F B,

ARG AFAE LR Ja BR A - 8 ke, A B[R] 9 4%
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