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AF-8-3F %-8-5}7] 7] = Acuson 128XP /10 Acoustic Re-
sponse Technology(ART)l 32 CDE W]l 4] 35, 4, ~L
213 7 MHz®] &35 AHg-3slgith 2E 3hale 4] CDI
o} CDE <A gl vig] A& Z o)A+ CDIelA]
£ A= G4 mA@dNA A3Fge] g2 el
w] 7} %] M o] E(color gain)-S A 3Fo] o ghe] = 332
Aol vehd w dAkS 19l ew, CDE cdAtell A= %17]
Azl 43k kA w7 (homogenous single-color
background) o] Aahgo] Mg 2 oA w7}x] Ho| 5

< 2 sle] FAE Aok ol W o2 m]E] AHJE A
o]E A (color gain setting) o2 F H-9], dAg =

(Amplitude)

Frequency Shift

Fig. 1. There is slanted fill under both flow and noise curves.
Integral under noise curve is considerably smaller than that
under flow curve. Because areas of cross-hatching are
integrals over frequency, frequency dependence has been
‘integrated out’ for both signal and noise, leaving fixed value
over entire frequency range for each one. This produces uni-
form low power value for noise.

fo is mean freguency shift.

(From Jonathan M. Rubin, Ronald S. Adler. Power Doppler
expands standard color capability. Diagnostic Imaging 1993;
December : 66-69)

Table 1. Comparison between CDI and CDE in 61 Cases

Su} FApA A 227 TEFES WA F
o] ofo] H|Z = u CDI2} CDEAS SAlol do] ¥
| 2

[} (<)
o) whaA A, WA, F9 DRt DA

CDIS} CDEE Z-A|of A|s)3l 61 2] 2x}5 57¢] o 4]
Wz A, FAE o] A, 3] 41955 CDEe|
A B fEs 9, 1 F 69el A= CDEe| 4]
ub gelo] 7}53dtedrt. 44|o) 4= CDIg} CDEeA] ]
gt AT 2 ¥el 3w CDIZF CDEX T 9319w o= ¢l
tH(Table 1). z+ z+2] A 3lo)| o} 2 A= oS3} 72},
J

ol A { I Holo), 159o A=
CDEAA & 2 B = 9lelx, 29 oll A& vlqt AR
Hoon E3] CDIA #AA2AAHS B 5 glodsl 39
o4& CDEelAE= AA= el At x24S ®Bolch(Fig.
2). ZMAGA-S Z 3 vl %

% 8l A& CDIel| Hls} CDEelA] 5
A4S & 7 ddcH(Fig. 3). 23 %

179 82 g F7bE AREge
il

| AO]—Z-I o]

CDI¢}

No. of Cases(%)

Total CDI = CDE* CDI < CDE** CDI « CDE***
Renal pseudotumor 20 2( 10) 15( 75) 3( 15)
Musculoskeletal inflammation 8 8(100)
Epididymitis with or without orchitis 17 2(12) 13( 76) 2( 12)
Testicular varicocele 3 3(100)
Normal testis 1 1(100)
Renal cell ca. 7 7(100)
Renal angiomyolipoma 1 1(100)
Hepatocellular ca. 1 1(100)
Splenic varix 3 3(100)
Total 61 4 7) 51( 83) 6(10)

*, There was little difference between CDI and CDE.
** . CDE was superior to CDI.

*** . CDE was greatly superior to CDI and only method to diagnose.
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(Fig. 5). 99|9] FF(AAE} 74, A2 EFZAYF CDEA = & & 4= 32t}

1o, ZFA| 23} 14]) e 4= CDE~7} CDIel| ®]3] =33

A, F¢ dd3te] AA, 3 A5 27E F53 A | &t

E 52 rS & HolFqir) 53] 7AW F| 7hA| E£9}o)

ZukE]o] glgiw 1912] 3a}ol| A= CDIoA] SollZz B CDI:= B¢ 527 Zub H3le 7|22 3l T8 =3
o= £H7} oAl= %=, CDEAA F83# #9071 o 71l A & ol AT o]FEx ] WS A5}
S T Bof T WAl B}l o] FH it 34| £ Zelth. 23} CDEE =23 £ ~¥ =7 5139
o] vz AW F 32}l 4= CDEo| A CDIol A X} &= HES 53 A =58 AAE dA3ste Aelth
Fol F99 2 BXole] AFIAEZE HS F L F 3 o]8gt x}o]Ae] os CDEX CDIe| ®lsj 2 7}« A4
A CDIA B 5 " F99 2 EX7AE & BQH2-5). 7 S 83 A2 3o 43 viA

186

i
C3
25MH: 140
KIDHEY

(931
Br2/%4

a b

Fig. 2. Renal Pseudotumor

a. On CDI, area of reduced or focally absent perfusion(open arrows) was present at mid portion of right kidney.

b. On CDE, linear and curvilinear blood vessels(arrow) were identified in the same area and we could rule out tumor or infarc-
tion.

CD PWR<{SH
a/2/v4

a
Fig. 3. Suprapatellar Bursitis
Distended, fluid-filled suprapatellar bursa(white arrows) was seen on axial CDI(a) and CDE(b). Increased vascularity which was
meaned hyperemia was evident within inflamed synovium on both CDI and CDE, but this was more prominent on CDE. Black ar-
row indicates cortes of femur.
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14 =] sli= 7o)tk CDIs A= 3o 72419 & o]z’ #A3 n] 7 %-3-(homogenous background

o7 X

& AF7zH(random phase angle)S 7}#] 7] wjEel S noise)ol Bla} o}E Ao 2 Halt) upelA], AH o2 A
B e TR FRHT ofn FAol 4R Aol £ ot md Wi DAE WP AT F Ak
52 Z7H71E Faed A8 daAtste AAst rte e A Atz F3#sickes it CDI+= 3¢
AAA et 22y, CDEA = FH3-0] & 2Aksk= 44 FI M-S el 7R E R Ao EE Af =
ol vl vl§- 2 A Z, 2B dA R AHE 2 v fo cosf/c (Af: =52 Fa5 W3l v /Y &5,
7] vl w23 A eE 2=, kst Al fo: &Fate] Fb, 0 F{ol WE 253 A 4

a b
Fig. 4. Epididymo-orchitis

a. On CDI, increased blood flow could be seen only in the epididymis.
b. On CDE, increased flow was also detected in the testis(arrows).
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a b

Fig. 5. Normal Testitis

a. CDI of left testis in patient with pain and possible torsion. No definite flow was seen in testis itself. Some random spots of
color(open arrows) were seen in testis, but no definite vessels.

b. But CDE image of same testis showed definite flow in testis(white arrows), ruling out torsion. Obvious vascular continuity
greatly increased confidence of diagnosis.
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Color Doppler Energy(CDE) : Initial Ten-Months Experience’

Young Jin Ro, M.D., Kook Sang Han, M.D.?, Sang Hwa Nam, M.D.2,
Keum Seob Lee, M.D.3, Hyun Ju Son, M.D., Suck Hong Lee, M.D.,
Byung Soo Kim, M.D., Se Kwon Shin, M.D.*

7Department of Diagnostic Radiology, College of Medicine, Pusan National University
2Department of Diagnostic Radiology, Hae Dong Hospital
3Department of Urology, Hae Dong Hospital
4Department of Diagnositc Radiology, Dae Dong Hospital

Purpose: Color Doppler Imaging(CDI) has shortcomings, including random noise, aliasing, and angle depen-
dence. To overcome these, a method using CD US, termed power doppler or Color Doppler Energy(CDE), has
recently been introduced. The purpose of this study was to show the clinical usefulness of CDE.

Materials and Methods: We retrospectively analyzed the CDI and CDE of 61 cases(20 renal pseudotumors,
8 musculoskeletal inflammations, 17 epididymitis or epididymo-orchitis, 3 varicoceles, 1 normal testis, 1
hepatocellular carcinoma, 7 renal cell carcinomas, 1 renal angiomyolipoma, and 3 splenic varices). CDI and
CDE scans were obtained at the same region with constant scan plane. The color gain was increased until
noise first became perceptible, and scans were always obtained in such a way that the maximum amount of
vascularity was shown. Thereafter, the vascularity, vascular displacement, and the vascular relationship be-
tween CDI and CDE were compared.

Result:In 17 of 20 cases of pseudotumor in the kidney, normal vascularity was identified in CDI and CDE,
but was more clearly visible in CDE. In three cases, there was no visible vascularity in CDI, but normal vascu-
larity in CDE. In eight cases of musculoskeletal inflammation and 17 cases of epididymitis with or without or-
chitis, the vascularity was increased due to hyperemia, which was more prominently seen in CDE than in CDL.
In three varicoceles, CDE appeared to be better in demonstrating low velocity flow. In one patient who was
suspected of having acute testicular torsion, CDE was helpful in excluding this suspicion. In one case of
hepatocellular carcinoma, seven cases of renal cell carcinoma, one case of renal angiomyolipoma, and three
cases of splenic varices, CDE was better than CDI in showing the vascularity, vascular relationship, and vascu-
lar displacement.

Conclusion: CDE is a potentially useful adjunct to standard CDI.

Index Words : Ultrasonography(US), Doppler studies

Ultrasonography(US), technology
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