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The ultrasonographic estimate of renal arteries in the dog
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Abstract : Digital color doppler ultrasonographic system(DCDUS) has a lot of diagnostic
functions. One of these is a detection of low velocity vessels in the organs of abdominal cavity.
The purpose of study was to determine the clinical usefulness of DCDUS. Interlobar artery
resistive index(RI), pulsatility index(PI) and systolic diastolic ratio(SDr) were measured for
diagnosis of obstructed urinary tract. RI, PI and SDr were a measure of intrarenal blood flow
impedance. This study was consisted of 2 groups. The normal group was studied in 16 normal
adult dogs and the study group was studied 7 dogs with surgically induced, unilateral ureteral
obstruction, In the study group, parameters were checked in normal condition andon 1, 2, 3, 5, 7
and 10th day after ligation. The result were summarized as follows.

In the normal group, RI, PI and SDr of the left kidney was 0.65+0.04, 1.25:+0.12 and 292.
45+429.40, respectively. RI, PI and SDr of the right kidney were 0.64+0.05, 1.28+0.20 and
282.25+37.26, respectively.

In the study group, RI of the left kidney induced ligation was increased significantly on 1, 2, 3,
5, 7 and 10th day. RI of the left kidney on 1, 2, 3, 5, 7 and 10th day were 0.75:+0.05, 0.71x0.
03, 0.74+0.04, 0.741+0.02, 0.73+0.02 and 0.73+0.04, respectively. PI of the left kidney was
increased significantly on 1, 3, 5 and 7th day. PI of the left kidney on 1, 3, 5 and 7th day were 1.
57+0.21, 1.54+0.24, 1.60+0.15 and 1.6010.26, respectively.

SDr of the left kidney increased significantly on 1, 2, 3, 5 and 7th day. SDr of the left kidney
on 1, 2, 3, 5 and 7th day were 412.18+86.69, 352.14+47.05, 399.77+65.54, 369.43+48.34
and 365.57 +22.46, respectively(p { 0.05).

In the study group, RI of the left kidney was more increased than that of the right kidney on 1,
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2, 3, 5, 7 and 10th day. PI of the left kidney was more increased than that of the right kidney on
1, 3, 5, and 7th day. SDr of the left kidney was more increased than that of the right kidney on 1,

2, 3, 5 and 7th day(p ¢ 0.05).

RI was effective in the diagnosis of an acute unilateral ureteral obstruction. PI and SDr were
insufficient in the diagnosis of an acute unilateral ureteral obstruction.

Key words : urinary tract, resistive index, pulsatility index, systolic diastolic ratio.
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ol 4% A3 E AFE dALE & A7dA AFHS
e 2% /44 Be 477 1383 e dBAY
A4>(RI: Resistive Index”, Resistant Index” R Poucelot
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&2 & ZAsT7 A3 EEd A3 Fed 25
o g&29 g ARHAo 2@ HAAF FF
£z g E A 23, v A A4 RV 57}
FHHUL 259 71719 222 ALFAA v AFHY ¥
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#atx £ Aeolrt

gt £ d7dME gAd ZesEY 285 7
718 &43te A7¢ A AN AFEREE §Y
8o Age e, T4, yel, ®o], #9, AnEFEE
(Systolic Velocity, ©¢] m/s: o] 3 Vs&} o3, HAEF
4 & (Diastolic Velocity, @] m/s: ©]3} Vda} ¢, BT
Y F % S (Mean Velocity, &$] m/s: o]3 Vmo]g} kg,
# 1 3 A ¥ § 4 L o(Systolic Diastolic Ratio : ©}3} SDro]
2 oF§h), ¥ ¥4 34 4 (Resistive Index : 0] 3} RIZ} 23,
Y # ™ F A5 (Pulsatility Index : o}3} PIg} ¢3h)el djsl
£33 AAAHA Ao oA 2 parameterse] % 73]
£ g HE 99 AHA AR ¥z 2
2ty A dHES A58 A8 249 2dde 9
3 Z+% parameters®] W3LE At 9 dEo] BA3
%3 BUN, Creatinine 5 H43}2h%| 9] W3l & Xeray &
FHY3 YA 29E 9 Excretory Urography & 4 A 3}
o 283 A3} 8T Yoot W2 2 e AHA 2
BeZy 2&9 AWYSE R P SDr & 4A3uA
g

Mz U Uy

AHEE : Y4 oe A%t AR HE 1-249
44 FFA(5.82+273kg) 1698 & 257 7| 2AHSE
F A AHgsgit

Alek gl 717] : 2 &5 A¢7]7]+= SonoAce 8800(Me-
dison Co), AE| % 2] 6.5MHz} 35MHz2) 52 A (ransducer)
E g4sigon A 92 2goE Telebrix 30 meglumine
300mg/mi(Guerbet, France)E A}-&3}14{t}.

YT AE  ARAY 2SS B Vs,
Vd, Vm, RL, PL, SDre] A3 HE A AFAY 48T
3 2L FEAA A4S S @HHFY UE ¥
e ¥ 4T YA

£ ZAL: 245 JAG A acepromazine maleate
0.2mg/kge] 4 AFAQE isoflurane-0,2 w23 {E
oHE ANEY 1-15Vol%z §A3gen e =
HE 34 9t 65MHz, WA9 #EGH A7|§ &
& 35MHz B FAE AT 2209 #3549
T FHAY gANE 23 A3 EA vFoE F 1~
3em FojR FojA $AL $5 A135TY ¢FoE
H$E& g Foj o] AA3E T B-moded] &gl A

A9 A L g G F A o, FA, ¥
o], Yol 2§32 1ie] electronic caliper2 =7 3}
Aok AF9 Ry delst dol§ o] 88 Felkaio]
$H*¢ gk 2498 3o AR By g
3 e FHo g8 AT Vu=A’Xx0.85L(Vu:
Bu)-cm’, A: §ol-om’, L: Zol-cm). 833 4F Uy
FAME £4F Y= BFFHHT. o)o|N & 2§
GREZ ARUY grEde 9% ¥ g 2§
REg 2 EHREE FA Y AN e 3y
€ AAEAT o]E HPOZRE Vs, Vd, VmE 2§
3 2719 electronic caliperg AHg-3t TH& A8
1 AFLE FAHE #E ALY daEge A
A9 v&3 52 A9 F 2d, 47d9 g »
Hol X A= 470 HFAE 1 NG &AH
2 4ok Vse AR YH4E 439 Huyg Y
BUZ ViE 854E B39 AR sixohg
Ehie Vme A3 d 73te BFE&EE Yehdoh RIs
Vs-Vd/Vs, PI= Vs-Vd/Vm, SDr& Vs/Vd x 100(%)2] 4]
of ateh Adss

QUMY RE : JFFog eBH4E S8 9
&} A Atropine sulfate(0.05mg/kg), xylazine(2mg/kg) ¥ keta-
mine(20mgkg)d 25U Fodtd FFHN ANE & ¥
silk(3-0)2 HE a7 AYFE Wdd A A2
Ak

Zgue X-rayl 8 £A89 YT B/ #AF
o Axe WALS 2eddA dAsgon E-
lenbogen®] H¥°& wghch. X-raysh 2 &4 o) A grade
0& B9 AAE Uetdth grade 12 7P g FAF O
2 Xeray oA e Alvli(renal calix)7} ozt ESHE 1 A
A f-F(renal papillae)7} 2 @758 Wrxoln &5
Aol e AAA FAE AgolAA FARYY B4
o] S A Solth grade 2= FEEY FAFOE X-
ray oA Ao uigZo] §45H1 4Y3E Al
$-(renal pelvis)e} B} dolg WrtAo|ch 2 & ool
e Agge Fd, 439 4, F479] 48T 5
€ 5H0E @t grade 32 159 FAFOE A4 A
715 A9 5T & Y& BAoln Xnyddde
Aol =, A$ YARE YElD 254
ANE Ado] IEZ golA 3 1E2 FARI} G4
e A 5L o

2H Y XA Ml FEF 109A 4 13
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3o 2EvolH de 4F FRE SUH W P Y2
A vzsn 2AF4ABGT. AA A 2y
A A%E A4 grade 1, AUl AEFZRHQY ¥
A%, ARIHAN BE £ 744 2R ¥} 294
9] 10% o)Uj+ grade 2, 10~50%%= grade 3, 50% o]AM&
grade 48 £5 350>,

2# protocol : 4¥AL AYFY 124 %o) 4 A4
A1 YA 208018 AHNA wjEH HnE §5
8t} 1692 o A BUN, Creatinine g 2481, 2 &5
AAE AAE 3 duhgAld #9493 gAYy g229
AR #9498 AN BAAEAA FAE 98
Me 4858 W9 92 BA%y ¥y 29
2& U AAe] A4F FS5F YY" 02 850mglkg F
A% ¥ 1,510 2 1584 #9384} 15700 Ay
¥ thA] 7939 A BUN, Creatinine2 2481, 225
HAALE AA® F YAM #9493 Ay a2 29
AR #9& A 2R E $AZ AR, A
27, A4 4¥¢ AAsigan A9y 2229
PALAA M E 2 A9 wdA e, A3 L v x| A9
Hejok AR E AT AF A7) A2 839 2
719 vz gch HALE G488 ¥ dAHoE any

€ fredte 4 UY%ES £¢51,2357%
10440 9ok 22 HALE AA3o HE a@u ol
e Ao H3E dEsgo

EA|Xe| : BA package program(Pharm/PCS-Version 4.
Spring-verlag, Newyork, 1986)& Al8-3t%ich 2+ 24 2
Z 2ol slojA AZEAY Vs, Vd, Vm, R, PL, SDre]
Fed3 £239 ¥shE rest ¥ Duncan Multiple Range
test ANOVAS] £7} T3 H| & A A3

i o

o Moo MY 220N A4 A9 AR
ARERY 2594 Ba(Fig 1), $49 RIE 064+
0.05, Z4¢] RIE 0.65+0.048 UYeglon 24 PI
= 1284020, F419] PI= 1.25+0.128 YR $A
¢} SDrL 282.25+37.26, HA18] SDr& 292.45+29.40&
2tz Yehith Vs 4l e} 20.87+5.42, FAlo] 2067+
4.70& YEhY L VdE S0 7.34+1.77, ZA o] 710+
1.58& Yebdth Vvme $-Xo] 10.62+248, HAlo] 1094
+2.71¢ YEby .

A9 Zol& 4191088, FA¢] Yol 3.90+0.698
Yeigien 49 £AE 2141042, B9 FAE
235+0.58& YEIY T, $49 ol 222+059, HA
9 EolE 219£0528 22 Uelct. Yol $40) 7.
524243, o] 72242098 Uz ¥ SN0
11.8415.32, F4l0] 1223+4.828 Yl i A3 &
AZEY Fole= frofNe] T AFH NF=27) 99
ARBAGAE FA o) AAFA gt

QUHME MY S0l g} -

) #48 5 EF AR 0g $402 3x
9 H2H HSHE ¥ 93l grade 02 0%, grade 1&
14, grade 2= 2%, grade 32 34 0.2 3o 7} grades] 3}
Fae v E F3d THE 448 dRdz s =
23 2308 T FUFY ASE AN AN
grade 0 JEMATH & a AQYR 223 20219
A 104A7A grade 0& YEl AT, FAL 19614
399l ARG FAE FAoIY FARYY wA
of Bh5 & grade 13 A& o9 AP B2 9
FAR 32 §4& Y& grade 22 B FHAEY)
1940 grade 10] 7u}2l2 78] Hi1, 29l grade
10] 5u}2], grade 27} 2v}2] 2 9 o) Th 3Y oA 7o)
T FE grade 27} &5 05 3Y0 & grade 19] 31}
g, grade 27} 4ulE]2 1174, 590 grade 10} 1n}a),
grade 27} 5918, grade 30] 1v}El 2 1470 HYcl 74
oA 109 Atelo] AAHHY vetgisl nx o] FAR
&€& UEE grade 33} grade 27} 2% &3¢y 79
o= 5UolA grade 19] ¥ v}2)7} grade 27} WA 17
o] #7td 153 & dEdd. mAT g 10gdd:
grade 27} 4u}g, grade 3] 3vba] 2 173 & Yehf Ut

ojgtzto] QAAAE 1940 BE FENA grade 1
9 Mg F£AF A& Jehls] Aztetd AzA
o wzt 2 Fx7t AgHelste A FAF F 9
.

2) UEEL EHA : 2408 §F AZERY A2
A}(Fig 2), & LBYAY ZFA HAY Vs AR
 2005£5.02 Bu} A53te] 24.07+3.42~33.41£3.282
YebRA ek oA gl dstE 2,5 R 1084 A%
o FAE Fa43 A Frrete 195 1090 K94
T BAAT B $A9 Hojde H4o] AT
(p € 0.05).

Vi Z3F 49 ¥ 7.86+1.68~9.35+0914)
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v 3o #Alo] WA 640+1.34-891+1.860.8 A
3oz v yehiz YA H43 $49] Aol 1¢
o %l AN 2&AH 23,57 R 104 &
g4 o] A%tk FAlgto] 2&F 104 FI4E e
W ehp € 0.05).

Vme A4 vlA FA3 A4 22t 10.63+3.
400 A 11.27+1.33~16.88+1.962. 2 10.6710.04¢] A 10.
84+274~1400+1860.2 A4 gon FNFH $A7
o 494 Qe Fole gtk 104 FAH} $4
2EAA 494 e F7H7F AR THp € 0.05).

A2 RIE 0671003914 0.71+0.03~0.75+0.052
2% 44¢ 1900 1-10973] 22A 3 | w3t
$94 UAe AHE 2HT, 1-10974A 9] 2EF T
g3 dANA FFELY Feole Aol AUTHE(
0.05). F9-719] Aole ZFAAE gl BFFdE
F94E¢ YeEAthp(0.05). BAAA 167i8j¢e AY
29 2% 79189 RiE fro4o] gk S0 2%
A 22 zolo] Fe4o] AT

Pl FHAo)AE 1.28+0.100] A 1.43+0.17~1.60+0.26
02 19 ojFo] FAF 45 & HAAT 1,3, 52 7Y
gt 2FAT FA e Aol § Ho|x 293} 1089
= 948 HolA ggirt 93y Aol sdd
94 Bol2(P(0.05), 2284 1,2,3,7 % 1089
froAel At

SDre A% 19%d FHAAT 303.10+26.0104
352.14+47.05~412.18+86.698 F2A % A% & YERAA
21,2352 794 #94¢& 24tk #99 Zole
1,3,5% 794 #94& Jelyz 234, 2 % 1044
€ #9940l s

AT AN BEo] Vs, Vd, Vmell & A& 7
g Hole WHE VA7l Al vgd 27 doe
A Polg AT RL PI SDr #2 839 49 74%s
3195 FAo)M 9B AF] FHAE 4L A
.
3) AlZtATto) wWE AMAFI|e| HE : $A19 A7)
= Z&A iy gio] dol, F4, "Hel, ¥l R ¥
%7} 2+2} 4.32+1.23, 2.13+0.58, 7.77+3.30, 2.27+0.80
g 1253+7080| U3 FHAL 3.92+1.00, 2.53+0.79, 7.22
+3.01, 226+0.73 ¥ 13.01+6810]ch. FAle o,
=7, dol, o] € By BF 19 o|F Ry FU3]
ANZEe 108714 A&H o2 FAt $AE F

Z 2718t $A @olg) W3k 1~10U7A] 4.35
+1.22; 446+1.13, 4321126, 4371122, 4381125 %
457+11302 Z713gla A9 Dol 456+1.00, 4.62
+1.14, 483+1.15, 497+1.30, 5.27£1.70 ¥ 564+1.71
2 ZF73gt. $A8 FA9 we 1-10474 230
+0.53, 2.39:+040, 2.33+£0.53, 2.461£0.59, 2.34+0.53 %
247+0532.2 718 FAale T 297086, 326
+0.90, 331+097, 3.44+097, 3.40+1.18 ¥ 3.62+1.11
2 Z713gch $49 Yol ¥E 1-10971A] 848
+3.27, 8.99+3.70, 8.88+4.20, 8.99+4.35, 9.14+4.88 %
10011492 F71391 FH419] el 10524359, 11.16
+3.86, 12.41+6.12, 13.87+6.60, 1602893 ¥ 17.76+
10352 2713tk $419 Eol9 ¥aE 1-1047A
2.56+0.73, 2.63+0.70, 2.68+0.84, 2.57+0.93, 2.62+0.88
9 272409302 275G T FA18 Eo]& 2.68+0.74,
2.87+1.07, 2961097, 3.14+1.04, 3.18+1.21 % 3.45+1.09
2 Z7letglh $A4 9 RO ste 1-09744 14254697,
15.68+9.17, 15.82+10.65, 16.24+11.10, 17941341 2
19.58+14.582 Z718ldn A9 F3& 21.02+10.39,
24.05+10.92, 28.94+22.80, 34.35+24.06, 43.30+34.52
9 53.03+49.092 Z7b3t gt

HU QRXHE:

1) $4AS M5 BR : 28434 F N9 #4F
AZE 195E 7ot ZFA Aule AT A
F4FE Aol 75 H grade 18 ety AFHF
444 Hohe 93 240 37t A2 B4R
g A e shssit. FeF 280 e A9 3ol
AfA D A$7F 45 = grade 28 Jehhe AL 2%
o) 1L grade 1& A& UYehE R sui At £€F
3% 3ute] 7} grade 1& 4v}E) 7} grade 28 rEHATH
F&% 5YAdE FAE A Wadolde Y
o 2u}2) Tho] grade 22 BFHE 4 AN YA 5o
£ grade Ao} 580 €% 798 EHE T
2% grade Ao} BIH5# A L2 YEhHT

2) EEREIAC #8 : YAZRYL Y XnyAdA
8§48 A%e 1394AAKE 2 BRHADL FeF
196 oz 48 28g BRE 5 ARt FEF
290 & SA2 TR 8¥o] ¥l 8 H cHFig 3). 18
U 3-590E #& A% &9go] AT ol A%
W75 o4& YehlE Aolw AR FHHE
oA BEY F YA 7Y ol FelE FAo 298
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90l AY foAAA A Ho| o]9e] 2HL 7}
TIHAT Y AR doje Xraydol A A2839] 2.
5-3.58) Axel A& MR e 109729 d3el A
FAAMZ FFHAQY #2839 Ho 350E 2 A4 W
oA} skt
Rl eR| A 9 RHN xHYa| 4
1) EHU3ElX|Q| ¥3} : BUNE Z A& 19,0013,
Sémg/dio] 1ot A& 1,2,3,5 7 9 10444 2z
26.86+7.99, 21.43£3.95, 23.71+7.52, 24.86+7.03, 27.14
+6.77 9 2957+ 6.63mg/dlE %43 F7hetg o A
¢ 35mg/dl o] WjE YERARITH Creatininex 233}
£ 0.80+0.2mg/dlojglov Z28% 1,2,3,5 7 % 108
Ao z+z} 0.86+0.20, 0.81+0.26, 0.79+0.25, 0.90+0.22,
0.90+026 ¥ 1.03+043mg/dIZ AAEHY 1.3mgdl o]
WE Yeti o
2) SHAl B0 HE : & NA9 @e HE
AR YH7b el 718 AL eyt 288 S&
Yoz FRHA UAU A Y AR 459 2
£33 33X Y v E & AojE BolA ¥t 2
£ 24N E FIAANY AFA2 UE (@& BN
W Zo|x= Ao 97.30+7.24, $-Al¢] 98.88+4.05, 57
= #FNo] 10433+11.74, $Al0] 107.53+8.85, Eoj=
A o] 93781431, S0 90.73+8.16, £¥ = FAlo)
100.18£9.62, $41¢] 105.31+11.83¢] o] & BHHY. &
F 10% o9 Aol HYLBZHN 20 AR} A
CEXE YHE 5 ASE JERIKT
3) ZAEE|E M0l HE : 23] HAEAE REF
A A& grade 3& YERIL ZE $41L grade 18 1}
ERdh. A A2 A= 10% FZZ v 3R
T M xdo] BAato 30% o] 49 T2 WiE

UEH) A grade 302 £ FH A
U

AL A2 Fe o 0% 433te €A T3
ET. 89 AFE AN A7A 2AERY €4
Y7Fo] AAFELE FAH oo} FAT VLA &
A B AUt YR FE YATELE /A
g 5 fenz 759 AdE 24¥d. auz A
F ERBANE 2719 Addte AL o] F o dojg A
7% ABE =7 A A FE/Y Y gAY A

g 7VedtA she 71849 280

RI-2-%9] 2238 Ao} |40z Q3d Ya+S
4o ¥uHA €89 Ao Frtn YFAYY
3712 Bdgol 443 Hed” oy F5de B
AL 25402 2487 fgolch A oA o
#7189 BFIL £27) §RE<xY Fto) vy & &
o2 AU FU18A gore FAYRLE(V)
o F7H%o] HRYREE(Vs)Y F71F BT} Fopy
RIE 37091 Ao Bagn od® & A7
=R AYE HEEE ¢ U

ME Aes § d3E 2dd AZEHYen 13
B2 2 U2 YA FRIE B3 =& AYEES
o F7H U F HojA {4 Bed & AAT AL
AR B39 RIE BT 0.62+0.05~0.65+0.05, 83
HAH5EEaE BF 0.71+0.07-0.77+£0.0901 Y}, o
& AT oA FA4UL 0.609+0.0398"° FAH AN E
FN3 $4 2z} 0.63+0.059 0.62+0.058 JEPYTH”.
B AFME AL 06510048 $412 06410058
JERRIT e dFE AP L 42 acepro-
mazine maleate7} A8 H 4o AHE A71X e )
&9 47X Q 0.62+0.05~0.65+0.059 Ao &
Agk 28 £ 06510058 Yehls Rog 3usy
A 2 FEUY FFH7} olyuE AF7 A%
ofg Ao AzZtgrh

¥ HE aBFARF ¥ske 0.711£0.03~0.751005
2 71& =29 0.70+0.06~0.77+0.033} ¥l 48 A7) 2
F7H oy 71&Y =0l #94 A& F7HE v
WX e Ade g & 97 E 4Edue &
BHo2N BA7 g A3} ¥ vlRo
A RIZ} #94€ Uetd Aoz 42dg. - 32 2
A4 2t7+e] 1-109 A7 A 22 AAANM M2t &
9ol gle ALE YEigth 1 ojf& BN g}
A Aoz YA gedn 2uy 23 2o
YA 3715 LA FAhe 88 37
dEQ AeE 4ZEd.

% 3pu}e] parametersq] PIE RIS mh7ix 2 @97}

T A2 BES e obA7AAE Plo] tig A3}
uluj @ gejolch AlgE dAeR & YA A4
AU BEHe) HF Pl 098+0230.2 ¥ s AT”
AdMe FARLE AFHE 7E floy @A 3y
Aoz Ao YA Fedde Ao] ¢EA At
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£ =RdAME vtfsel BAHAe Pt A3 ¢
A 247} 1.28+0.10, 1.32+0.210| Y= Atge] HAHR
Hoh & A2 Ued o)f7t AAA Y 4% AAA F
H ZolQR e drld tig A7t o] FojH o Ao
2 QZEd Pl 989 YTUFSE(Vm)S &
WA He Ao dA led giM dgsHxel
Y AYFrte wet Vb §94 YA Frhetn
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Legends for figures

Fig 1. Digital color doppler ultrasonography of renal interlobar artery in normal dog.

Fig 2. Digital color doppler ultrasonography of renal interlobar artery at 3 day afer left ureter obstruction in the dog. Note the increase
in both the height and the gray intensity of the renal interlobar artery spectral doppler tracings(arrow). The values of RI, PI and
SDr increased 0.70, 1.36 and 334.21%, respectively.

Fig 3. Excretory urographic image at 3 day after left ureter-obstruction in the dog. The left kidney was enlarged. The left ureter and re-
nal pelvis were grossly dilated(thick arrow), and urcter was tortuous like S(thin arrow).
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