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A Study of Renogram in Korean Hemorrhagic Fever

Tae Kyu Choi, M.D., Jung Sang Lee, M.D., Chang-Soon Koh, M.D. and
Munhe Lee, M.D.

Dept. of Internal Medicine, College of Medicine, Seoul National University

The patterns of renogram in patients with Korean hemorrhagic fever were evaluated with
clinical course and renal hemodynamic changes in various clinical stages. The renal plasma flow was
measured by hippuran blood clearance using 13‘I-orfilo-i0dohippurate and hippuran renogram was
anale sed2y means of quantitative and qualitative methods in 26 patients of Korean hemorr hagic
fever.

The results obtained with this study were as follows;

1. During the oliguric phase of Korean hemorrhagic fever, the renogram showed non-function--
ing (flat) or obstructive pattern. The group of patients with non-functioning pattern of renogram
had more severe impairement of renal function and grave prognosis than the group with obstru-
ctive pattern of renogram. ‘

2. During the diuretic phase, the renogram showed obstructive or dysfunction or normal pat-
tern, which was related with the recovery of renal function. Obstruction pattern of renogram
was observed till the 2nd week of diuretic phase. Normal pattern of renogram began to appear
by the 2nd week of diuretic phase.

3. During the convalescent phase of Korean hemorrhagic fever, 40% of patients showed dysfunnc-
tion pattern of renogram, and thé recovery of abnormal renogram in Korean hemorrhagic fever
was more delayed than the recovery of clinical features and laboratory findings.

4, The renogram showed normal pattern 6 months after onset of Korean hemorrhagic fever in
all cases.

5. There was significant correlationship between the pattern of renogram and the decreace of
renal plasma flow in the patients with Korean hemorrhagic fever. The decreace of renal plasma
flow was maked in the patients with non-functioning pattern of renogram and was least in the
patients with dysfunction pattern'of renogram. v

All above results suggested that the renogram reflects the effective renal plasma flow and
degree of renal impairement, and the renogram may be one of the important indexes which

could give us a more precise prognosis in Korean hemorrhagic fever.
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e dgor 2% Tubis®%o] 81.ortho-icdehippu-
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1. Renogram
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Fig. 1. Externally monitered radichippuran disappea-
rance curve plotted on the semilogarithm
paper.
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@Y 3HEe w EFTc). Hippuran A Eigd
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(Y4l secretory phase & hippuran -2 4| o
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Fig. 2. Normal Renogam,
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Fig. 3. Various Patterns of Renogram -
(1): Normal pattern
(2): Dysfunction (or delayed) pattern
(8): Obstructive pattern
(4): Non-function (or flat) pattern
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Table 1. Various data of normal control and patients with Korean hemorrhagic fever

Normal control ) 50 10.5:£3.7 1.1:20.3 623+113 10.7#+3.1 3.0£0.9 5.8=L5
Oliguric phase 11 117.5%47.1 ©.62:4.6  144.82:40.3 31.628.7 — -
Diuretic phase IW 17 65.4423.1 3.8%2.8 168+59.9 18.4%+6.1 6.6=0.8 15.2£3.5
” 2w 10 219:£52.9 12.1%2.5 6.5+2.5 11.845.2
" 3~4W 7 263+55.3 9.8%+2.1 4.1%02.3 7.3%£Ll5
Convalescent phase 10 2983-96.1 10.5*4.1 4.53%12 8.8%k27
6 month after onset 25 5663-110  10.232.7 3.5x0.7 6. 1:ELd
RPF: Renal plasma flow
B EFsHEA.
4) HEHSEERY : secretory phase @ excretory phase
74 ghel gifkel FEUElaCHA. o 2
T e e,
2o e
1. ERHEE )/ Ny
EHEERNY RS table 13+ 2tk B M BUN, ; ’,‘i'
Creatinine, BMIFHE, hippuran blood clearance 2} T \
+& #4% 10.5+3.7mg/d], 1. 12:0. 3mg/dl, 6235113 \ ™~ s
ml/min/1.73M?%, 10.7:2:3. 15013 e Renogram-& : \\\
Fis. 25} 28 PB4 Tmax: 3.020.95 T ‘ Ity
5.8+1.55024 E%S Tmaxst 4.550F, Tie
7.55 ARl g et ? o
2. BED tﬂ mxg## Fig. 4. S(e{)iz:il g;?;f:imgii If;x;’ean hemorrhagic fever.
1) %&p:Ei7 Renogram (2): Diuretic 2nd day
O ZRM <5 Divretic 16 duy
SR renogram & A3 11604 36127, 3% )0 (5): Diuretic 25th day
A secretory phase 9} excretory phase o] 3¢l o] (6): 6 months after onset
Table 2. Renogram patterns in various phases of Korean ﬂemorrhagic fever
phase No. Non-function(Flat) Obstructive Dysfunction Normal
Oliguric. phase 11 3727.3%) 8(72.7%) — —
Diuretic phase 1W 17 1(6.0%) 8(47.0%) 8(47.0%) —
” 2w 10 — 1 (0% 7 (70%) 2 (20%)
" 3~dW 7 — — 1 (57%) 3 (43%)
Convalescent phase 10 —_ — 1 (40%) 6 (60%)
6month after onset 25 — — — 25(100%)
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@ TR
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ETELE 82 A 47.0%¢) 9. FRH 528N AR
1000+ PRS- 1Hi2A 10%, BHEEETRL 7Fi24
70%, TEEHLS 2G4 20%0) it FIFEHH

B E 38 L
#Holl & THiF 4] A BEHET R, C’L‘*ﬁ Ax EBRE
CBA SEEETCIG ARHE 1o 35 T AE ¢

3 oH(Table 2).
FIRAF renogram b EEETEE ne] @%9\
Tmax s} T% R 8 1B A& %% 6.0%0.8

15.243. 54 2. 2 A IEFEHBEES 5.020.94, 5. S-Ll 5
3 vl oiz%'o}rﬂ Ehns ol olglen) Fi ﬂeﬁ 2 e
’q—l— Tmax &= = 6.242, bﬁ' T%“‘ 11. 85, 2%—9—.1}"
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E2EN o HAT A 1gvh ¥ AR 38
LN AE Tmex 4 TdE £4 4.120.25 7.8%1.5
FozA ke BE 2ot (Table 1.

FIRHAS renogram b EARE T RS Bl Fi54] ren-
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B s18 W £28 ma= & secretery phase 7} A A 5
vel L excretory phase ol 9] rfiEEe] WAE of

Z 9luldle] dome-likedt FHEE xngdow] 4239
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vebdlel KE OBRE 6RE LdE
3k 2661 BH EFEE ol gt

2) RSBl w8 renogram Fie] H{k

Table 3ol 4] & vhe} zbe] ZRHY A2 1B LR
A3 3t renogram b EHEETI-S el 3R 260
ZRE A 1~3H Arelol] BRI, 3~638 Alolel #
HETHE ez #aldeon 16E ZREE A% UE Ui

renogram -2 A

Table 3. Sepuential changes of renogram patterns
in Korean hemorrhagic fever

0~1W* 1~2W 3~6W After 6 M
Flat D:1—D:1 Normal
3 cazes O0:2—D:2 ”

Obstruction F : 1—Expired —

14 cases O:1—D:1 7"
—D:7 7
D:9¢ N3 i
N:2—N:2 iz

Dysfunction D:4
4 ,
6 cases N: 2>—*N ’

* week after onset of oliguria
F: flat pattern D: Dysfunction pattern
O: Obstructive pattern N: Normal pattern

BEeETH e 2 388l 48747 A5Hg0el. s =

R AR LE Lol BEAS 29l 14Fu» 15iE
ﬁlﬁiﬁéﬁ FIB(ZRE A FI3E Dol EfgER o 2 5t
stdo= FIEH g5 Hel Frdtga(Fie 50, 15
ZRE ALF ZBGRE B10H)7HA A% B
solrlst SRR A Wk e {&T&OE ety
o}, 9fie ZIRHER A S 1~28 Aol i‘éa‘éb{ﬁ o ®
gralgd 0w ol 3HlE ZREIAA JELEA EEH
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Fig. 5. Serial renograms of expired case
{1>: Renogram of oliguric 4th day
{2>: Renogram of diuretic 3rd day
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Table 4. Comparison between patients with flat and obstructive patterns of renogram in oliguric phase-

RPF(ml/ Bl clearance Duration of Duration of
Renogram pattern No. BUN(mg#%) Cr.(mg%> .- /L.73M2 T4 (miny oliguria diuresis
Flat 3 166+42.1 13.2223.5 129424, 1 39.7x8.1 10.0:12.6 47.6413.1
Obstructive 8 96.7+X33.4 8.0%4.1 159.1%+44.5 27.5%5.9 5.4:k1.4 25.04+9.4
p value p<0.05 p>0.05 p<0.05 p<<0.05 p<0.01 p<0.01

Table 5. Comparison between patients with obstructive and dysfuntion patterns of remogram in the

first week of diuretic phase

- ~ RPF Blood clearance-
Renogram pattern No. BUN{mg% Cr(mg%) (ml/min/1. 73M?) T4 (min)
Obstructive 8 85%32.5 5,442.8 143.. 0+£32.7 22.9%3.5
Dysfunction 8 43.2%15.6 2.0%0.65 209.8+74.1 13.0%3.3
p-value ‘ p<<0.03 p<<0. 01 p<0.05 p<0.01

o8 3Esqel JeiA 26l SRE AZE 1~28
o EgHoz 3EE . KE SR AE L8 M
Al BEEETEE R 644 26l ZRHA A4F 1
~258 Aolell EFBozZ & velx 4 Z
R AGF 1~28 AolAA AL BEETHE 2o
trl SRE A A% 3k EgRes slEdqr
3) BmiEHE % renogram 3} B E S Bk
BEM Mgl A & B Biii=-< Table 1
AA By ukel Ze] ZRM, FIRH £ 1:E, FRH
F 28, PR $3~48, KEM &4 144.8+40.3
ml/min/1. 73M?, 16859, 9ml/min/1. 73M?, 21952, 9
ml/min/1. 73M?2, 2632:55. 3ml/min/1. 73M?, 298::-96. 1
ml/min/1. 73M2e 8.4 IERHREHES 623+113ml/min/
1.73M2aeh QASA Fase]l gos BK 6ER L
%ol = 566-:110ml/min/1. 73 M3 2 4 FEFHBHRT
HEDL =1 99k
Z RN A renogram o] fEigERlc] ivl 35S Bl
e ZFigEs 129424, 1 ml/min/1. 73 M22 2 4
PAE Mol gl 8418 159. 13-44. 5ml/min/1. 73 M2t}
BETL HP(e<0.05)T 1o (Thle 4). =3 FIRE
81584 A SRS gyl 8Ple] BhmignEs] Fi5
B 143.04:32.7 ml/min/1, 73 M2o 2 A BEeETRS
Jveebd 8fl8] 200,874, 1 ml/min/1. 73 M2x <} HE
31A (p<0. 05) R ko1 }(Table 5) ZIRieN A BAgHTI-L
Bl FIEFe] Atoldl= HEAL 2£71(0>0.05) gisith.
Renogram ¢} #z} BligiE=19] MES 29 Table
6ol Ao} o] MIBEEH-S Jeb) 4618 BmiEmES
ZEf5.2 121222, 6 ml/min/1. 73 M2, (5578 el 17

Table 6. Renal plasma flow and blood clearance-
of various patterns of renogram in.
Korean hemorrhagic fever

Renogram  No. R.P Bl. Clearance
of case (ml/mm/ 1 73M) T+ (min.)

pattern
Non-funtion 4 121422.6 40.018. 1
Obstructive 14 15129, 0 27.6£6.0
Dysfuntion 19 242+88.9 12.244.7
Normal 25 623::113 10.743.1
ROF (ml/min/1.73M%
6001
5008 *
400}
300} *
!'
200 : 2;
o & .
oot ! ® ‘

Non-function Obstructive Dysfunction Normci

Fig. 6. Renal plasma flow in each pattern of reno--
gram in Klorean hemorrhagic fever,
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e 151229 ml/min/1.73 M2, HEEETRS Jepd
230l 242488.9ml/min/1.73M2o 2 A TEE B
2ok FA BAHY gt =3 s
Rl fiE-E PASENE eld FIE 2l Bmigine e
ERET BOE 24oq BEEE Ve AIEL HiE
ETHE vebd fiE 2ol FESA @oslad ge
renogram 4| E=l BmiEHEE Alold] YA AaA
7+ s =+ (Fie. 6).

4) Hippurn blood clearance 9 Renogram =}2] BE{%

EERE Hm#he] % w50 hippuran blood clearznce
o Tre ZRE, FURDM % 1HAE £4% 31.6:£8.7
g5, 18.426. 150 24 EEHEHS 10.7%3. 15105}
HEIA (<0.05) Bimsi o= R 5258, MR
1 SE3~438, R, B 6EA %= £4 12.1£2.5
7, 9.8%2.14, 10.5+4.14, 10.22.7422A4 IE
FHER 5T =7 dgd ok (Table 6).

Renogram &/} hippuran -blood clearance $}¢] Btk
€ &9 Fig 7oAl 2ol MERERS Viehdl 4619
hippuran blood clearance & T+ 4048. 1174, B
SRl UTfle 27.665 02N RN EEHEBRESY
10.743. 15325 1 43HA das]eo] glom MmisgE

_RPF Iml/min /L. 73M%)

T3 imind
&Cr . ;
!
i
!
40r ——
hd .
. ‘ -
30 o
s
'.
k)
20} .
. S
Ok "i?’i R
Non-function Obstructive Dysfunction Hharmel
Fic 7. Blood clearance T4 in each pattern of
renogram,

k]

ol A BRF ¥.c} hippuran blood clearance & T+7+
HE(D<0. 0584 afda arh. RE BEET
;o) 23 12,204 7402 A EHHBHS HEL

5001 9
aoot
300} e
200} e,
100+ L] (3 .
1 1 i L
s
10 30 40 50

Biood cfearance T3 (min)
Fig. 8. Correlation between renal plasma flow and blood clearance in Korean hemorrhagic fever
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2£7Hp>0.05)¢] gl ot B AR o]V BHSNR Nl 3
AsHAl ek, ZR#6l EEENLS Jeba 5159
hippuran blood clearance &= 39,748, 143024 FA54
e} 27,55, 9520 FESA (p<0.05) d3= o ol
o= (Table 4), FURHER %5 18] PAGIES R HiBL
22.943.55 02 A BEETHE B 54 13.023.3
Zurt FESA (0<0.05) A ggl o) (Table
5) TRl BEEE 2l HIESHE AES £t o
A =H(p>0. 05).

5) ¥ &5 Hippuran blood clearance ¢}¢) [g
& .

B i &> hippuran blood clearance &) T4 14
Hffe Tie 8l A me ule} o) FmEmiEgel W
4% hippuran blood clearance 9] T4 H7is:
BFE ol HEIH(P<0.05) MiBEHNGAS igd
{r=-0. 38).

6) ZRIAY renogram B3l HEKEE ZRIBAA

renogram . fEEEERIE Jeby 2 7id) ZRARS
FURIIR-S &% 10.022.6H, 47.6:12. 1 254 R
#AE el 849 5.4%1.4H, 23.059.4F 2Acdk
W8 @m=Elel dgdes mE BUN 2 creatinine {#
= ERERNAE £4 166142, Img%, 13.223. 5m
£% 2 A BAEAS 96.7433. 4mg%, 8.04. Img% B
o "8 EnElel ol gieh(Table 4),

BatERfERE FIAE renogram & Taplin®,
Winter®%o] I'8!.Diodrast & sl 2} 202 v x
A T R#EE A9 o}, HHA Diodrast &) £9 10~
16%€ Irell ®M=lol M=z HhEslZl =13 A
renogram o} & x| 3. & F-= FhBhe] ol ¢l t}28 2
2% Tubis®#o] 18].ortho-iodohippurate & A} &3t o]
F B3 ghAe] A= en] 458 renogram & 1
Fkol kel Bel HIY S1Ye] A Qv HE
¥ RESS A9 5 dor RUEHES @ &

T 4 9 Bl oo B mES HEke

24 de s gk

Hippuran 9] EAFHE PAH S A row 443
EEER A= o] BRMMPES Oy Sabe oo
#3 90% Ll EY] mifdl 4 BESR F2 BHERESE
el 9ate] Fhmslel Rrholl Pifesic}®,

w2}4] renogram & FimiE, BEE, BRETEL T
F=A R @ dectector &} 7§ fafel = BEEAS
g OmERS GRstaEe] FRIRERES BN EReln

T 4 Ay,

IEH# Renogram - Qulka o & vascular phase, secr-
etory phese, excretory phase (Fig 2)¢] 3# 5o 2 I8
438te}, Vascular phase = #AX  hippuran ¢ B
o E2E BmE st E BRERYE 2 HER i
BgEs Vel B2 vascular phase ] amplitude = &
mpe) Bag RES =2 %8}, Secretory phase
~ = FHEREARS B 4 FpBMEES =T
3l REs 51vHs1620  Excretory phase = hippuran

o] &L @sle B2 PhE=ls phase 24 K&}

- REMSS Hiel st A

Renogram & FMmE, B o REFRSY w
Listell = SSHERAIEES] &, detector & (LE, 5l
H23e FrAAe As, detector & 3] H-2}o] 2 A2,
RE%2] d2i7Hx BR ksl d3Fg wor®. =
24 renogram & Sl HAlAE Fello) el ®
okl Winter' 2452 iy Hikg £ENI e o
£330 repogram 9] % phase &} 717, &
Hgst EEH AT A=stach e
vhoeled el iEE LR viel 28 deisbxl FH
#ale] A3k wo] Wy sl Fe] oAbyt =e BEhst
=l ¢rh. K renogram 4349 g WRE
Bl A hippuran 9 HE, S0 L Pk Aiides
o] gz ek L3RE vhel 2 BEE &4
Fag wx g7 dEd B Rdts El A
2d e3b7b Ae}®®, wlelA hippuran EAEH P
Bl BAEEAR S R, B Tmax 9} Tmaxold &
& HETEES o Fbsedl XY BME, B TH
o] b HEIF FiiHee] Hthe®, Meade?® &2
renogrem & S 7tA] SHE%EDS Ti7 FEEEHD
renogram &} TR 5% 54 A sl n ghgl
ov Smith™%.2 Tmax ot T+E SHkike o HH
shed 0199 EHRE ddvn @m&ddeh a2
Tmax o T+E KSERG A=) sfel 29 4%
+ e o n duzlese®, B, Razzak® e 5
58 K54 IS Wl Tmax st @3 secretory
phase 8] L HE o] F435b9, excretory phase o 4
TRl A4Eo] §5¢ ThE 2o THE 35}
H gtz stdod olHa Axte BMmKES #ns
e o5 BRAAY mike §oE B2EE Rol
g 3T,

A Hrd A s B 2=k ¥4 Tmax ot T4
% HEstd renogram & SHistg.en] ZRHE &
ol 1/ 4§ o3t RAKIRAE A renogram &

B



—gtE A3 A BEE HilnBol Al Renogram o] ik Hi—

g ek 20l A excretory phase &) HiEEe) 4
A A Rk7t renogramel w3 G RER FAY G-
A geh. IEHEBERA A4 renogram & Fie 29} 4
L g o Tmax ) FiL 302090224 Me-
ade?® & 8] 27 540, 6847, Tauxed®, Wedden*® %2} 2.7
7, BrownfD4e) 2.4%, V¢ 2.040. 6545, &9
3.1:£0.85 3 w3 A=k veldlod TS 4352
5.8%1.5420.24 Meade®%9] 5, 14:+2. 2947, Brown
W) 74 LIF, WY 5.9-41.22%, £%8 6.2+
1343 w13 sERelglel. BMEHEY TFEES
623113 ml/min/1. 73 M?22 4 Mahadevé® 2] 6453108
ml/min/1. 73 M?, Réslert®#] 6843154 ml/min/1, 73M?
£*¢] 582:560 ral/min/1. 73 M%) SRR EELA T
Hippuran blcod clearance 8] T+ ¢ FHE= 10.7%
3.1min 24 Reoslert?] 10.9+3. Smin 53} el
2

4 ol A HEA Wl E LS Z RIS renogram
L EREERSL PRER] &4 27.3%, T2.7%E “iEb
srom EABE TRl IEFEHS 7+
dgdvh TR debd BISEA! renogram & RER]
el 2=l renogram %zl vl <8lA] excretory
phase ¢} E§lo] secretory phase 9] ALHA< EAS
rgow, vlA vascular phase 8] amplitude 5} REE]
S4s ¥} ok7k W3 secretory phase 2] RE 7187
7b 28 meokd Hglont SatA e 2 SHEA WHE
ENT S dddeh Mayo'®%2 &EEREY ZR
el A rencgrem & PAGHEIE Ry REIHY W
ERe FAESh MRS bl BEERES
+ o8 Bilslnr REEe] YAzl HRs
= stgeh &0 mER HinAEES ZR P ren-
ogram -& Z:={51 A FAEAE renogram-& B chm Hifk
gt e} Papel'®, Smith?®, Ross!®&L. &4
&S ZIRHA A renogram -2 FAMHE Lol =
pEdle] ARy MBI e o|=T AHLL HiE
B A FREEEY A = wel renogram Flo]
2ttt Jokes!®e] Al o g Sukil=E 1 ole), A
BRERETT S8 AT ASd v FTEPEHE A
hippuran o] EiyL == e rw FEFH Hys =
o EHAETI o2 Jelhdeh KE BHBE M e
sl AR FR8 F o= BFREMBAA hipp-
uran g7} ATHESk 2 2 secretory phase 7} vpelvix] )k
FHRERES SWEe-S ¢lom = hippurane] il
REMIEAS A5 JAee) excretory phase 8] HE
Rel PR o 2 Jehdelty A chse oegt 4

e 1 avs
g fE T

21

LEERAE SHEREHRS SuENe] EEE
A kiEsieke Papel'®%4] FiRo =
1y 220

EEE PoFEEd A FRAEETY EEC #HaA '
= old 244 gudsle] ¢l= ¢l Luke!?, Huliin-
ghort*® %2 igsaymnasl Fmiel WA= 4
AR BHEONOE Y R Wad EFe
Ths Azpee-sD maRaciiie] R S PAHEX
SRS EERT RO FMEHES Kol 3 =
th Qo 5 yol BEE WMkl BREERS
mapeed =tx A rcte £2 FRELR B3
wEEERetn FEM ol T BRERELoEE §
B 4= ¢ A zod FRAECHE BRA HY KE
o2 HARch R £05L REY BOHESANA
i F.D.P. (fibrinogen degradation product){E7} &
mnsle] 9124 Aasta fibrinogen REARF | HELE
Biel #ige] R & RAoleta 9o Dennist
o BEE MM A RiBE WERBEES A
ARG ot Bk o g Hle] Ae] FHE o
A AR e},
Tipe BARNE 845 ElEd gA gov B
HEH Mz SR Baggnas Bt o
Ad EEY 17~20%¢ 3k, REYEED
iR SEEN AT Bmel Y1 KEd BERES &
ol—&iﬁ_i i&\a‘l —3‘H=__ @47,48,55,55)_0_; 10} %?ﬂoﬂzﬂ =
mis BAEA Qo BEERY @fTe] W7
WEY Aozl drgich

S Hdd] rencgram b SEEERS vebd FIES A
R Jebd IS Aoldl & BRERERY Fx, Ba
¥ E 9 hippuran clearance 9 EREREANA 55
&7t Q9 rh(Table 4). fEigigEME 2 JigeA
Mm-S wal IS uvh @i BUN, crestinine {Xi

ko of
0
rd

oo

%
SN \1L

<

Z-
=3
=

Q.
s
=

HESA Egod, BRES FEN s ¢
olgix, hippuran clearance & %¢1# goch.  #%E

g 1 MBS ZREYW 3 FIREES 9
AfE 44 10.0+2.6H, 47.6::13. 1H2A BAgHES
Bl flEY 5.4x1.4H, 25.0+9. 4B} 28 A5
Aelx glglth olel g Ak 2iel SRR renogram
o mrEzA JdLAE BEE ART & 4 A=
CEEAS S

FIR Mol A ] renogram & 5 1 8ol & AT,
G, BEE TR AR Hel vehter 825%E
T PA, BEETE, ERES %358 Uide B
me glo] HERETRS EXES vgvh BRE R

2
e



a0

E{E BHAMRBL AY EEes WES PEi
A WEEETE] 40% FE BAEYgod KE B
65 gl AE 2004 EFelgdst. FURE %2
EAR = v B —HRHREE] e BinEd Qe
E EHERG Axd wels R =] BEsET
el 1fH"‘r'JrL‘ &‘ii Ansleh, FAR# Pl k=2
PASEIST A3A S BEEETHS o) x 8 238 Lk
e AR L_.ﬂii 355 gl o el A S ren-
ogram ¢} BE-E Bl il 0%AX olglel o=

R HmFe §1'§‘7|°ﬂ BhfRE-s ERY 45%
ol TAAsHS BIRAT ER T Erhe B FiEc e
And o glvh FEY VR AR KEPEY Bl
MBS 208296 1ml/min/1.73M%o 2 L BERS)
8% 24 ol T BmBEKES RO HEY Aoz
4 7=,

BEAE Hnste] 48] renogram 9 BRTEEY] o=
BT 2x TRl = EBEER WX BN, FIRY
B1~28 Abeloll & BAET WA BIS TR, FURE &
338 Liftell e BEETH B Exfloz 3]s
23 2=l 6HBES 2agd-e o £ gtk o
2l EhE Bl RES K 2T RO B
MmEEHEY AEsts —getgdcl. s SR Wi
BES PAEEE Jehd T Aol
2k 9 BEREEN Rolst gl

B EEBRAS 296 SISO MR, BRETRe
ARXA EEL® EADoH kEHAA ASdo
renogram ] RS o kT vio} Po] EEERM B
B FRE B4k ohie)l B MsiE eL ¢
+ 2 9leh

Renogram 9] el el Fi#FwEsl hippuran
blood clearance el a}o]7t gltel. fEMEERI-S B 7
T BMRRES] PAMB )V BBETRSY Ml u
BHESA BOH] dgor BEETHS 29 @
+ EWEETe ) PAEAS 29 FIE Bl A
m=tel 3le](Table 6) Renogram ¢ Ff8s} B im i &
akolell WA A7+ g0 renogram ¢ 24 B
HES AR dETd 4+ & Aom 425
123

renogram %}

& L]

BED BN B 2608 HAe 2 Mortho-iod-
ohippurate & Ffslel % Ko wlel £ 709 ren-
ogram 3t WM SIBLY BES 4Astd 83 2

<+ EES dedh

£ BRE

22 —The Korean Journal of Nuclear Mediine : Vol. -8, No. 1,2, 1974—

1. ZR#A9 renogram & fEMiEER Z& PRMAEIS
el on Fi boldle Wi U B WA
§ zpolst glol MMLAETS Jebd ol A PREELS -
Ehd fIs Bob BEEETRL AddL T EREE Y
Bt Rpshgch

2. FiR#IS} rencgram & RERIEGES) whel BRSER,
WERETHS A4 EEMos velgon B &
gisl Relo] Qgith PAmS zumaszs:@m =} &
sglo %28 EERe s dois s Azatgis

3. BEE AL 40%9) A wmm— .w reno-
gram ¢] K] BHRE 2 ALEN BEFRY KE

B}l %9

4. B 6EAKIE 2% E¥o s HuAgrh

5. Renogram s} B gl B Aoldle o
A WA ggom BmMHES WhE S,
BASNEY, HEEEIE TR JHo Qo)

ol 4¢] Hgto 2 Mol HMEM MM A renogr-
am & BmEHES Kostd 3 B8 5o &)
BREETY 45 9 BRER BKE mess R
Eh R 4+ 9e Aew AAdd.

Ck WIS 1o 58 2 REsldFA B S8
BRI BER BREIA EET HEE Lo o

sl FA ARTRE A LSdAE B
& =}

REFERENCES

1) Tapin, G.V., Mcredith, O.M,, Kade, H. & Win--
ter, C.C.: Radioisctope rencgram. External test
Sor individualkidney function and upper urinary
tract patency. J. Lab. Clin. Med.,, 48:868,
1956.

2) Winter, C.C.: A clinical study of a new renal
Sunction test. The radicactive diodrast renogram.
J. Urol.,, 76:182, 1956.

3) Tubis, M., Posnick, E. & Nordyke, R.A.: Prep--
aration and wuse of I'* labeled sodium iodoh-
ippurate in kidney function tests. Proc. Soc.
Exper. Biol. & Med., 103:497, 1960.

4) Dore, E.K,, Taplin, G.V. & Johnson, D.L.E..
Current inter pretation of the sodium iodohippu--
rate-I¥ renocystogram. J. Am. Med. Asso.,
185:925, 19638.

5) Tauxe, W.N. & Hunt, J.C.: Evaluation of renal’

Junction by isctope technique. Med. Clin. Nerth:
America, 50:987, 1966.



—T.K. Choi, et al: A Study of Renogram in Korea Hemorrhagic Fever— 23

6) O’corner, V.J. Jr., Libertti, J.L. & Grayhack,
J.T.: The early differential diagnosis of post-
operative anuria wsing radicisotope renogram.
J. Urol., 86:276, 1961.

70 Lawrence, J.R., Doig, A. & Knight, I.C.S.: Value
of IV.Hippuran renography in urolegiccal inv-
estigation. Br. Med. J., 1:504, 1968.

8) Wax, S.H. & Mcdonald, F.: J. Am. Med. Assoc.,
179:140, 1962.

$) Hunt, J.C, Tauxe, W.N., Maher, F.T., Greene,
L.F, Gifford, R.W. Jr. & Bernatz, P.E.: Clinical
evaluation of hypertensive patients. Indications
Sor and utilization of the isotope renogram sep-
arated renal function study and aorticorenal
arteriogram. Am. J. Cardiol., 9:134, 1962.

10) Stewart, B.H. & Haynie, T.P.: Critical aptraisal
of the rerogram in renal wvascular disease. J.
Am. Med. Assoc., 180:454, 1962.

11D Doig, A., Lawrence, J.R., Phillip, T., Tothill, P.
& Donald, K.W.: I'\.Hippuran renography in
detection of unilateral renal disease in patients
with hypertension. Brit. Med. J., 1:500, 1963.

12) Winter, C.C.: Radioisotope renogram: A kindey
Sunction test performed with radioisotope-labelled
agents. The Williams & Wilkins Co. Boltimore,
1963.

13) Ross, J.C., Edward, E.C., Kulke, W. & Haggart,
B.G.: Recovery of renal function as demanstrated

- by the radioisotope renogram. Br. Med., J. 35:
394, 1963.

14) Mayo, M.E,, Hilton, P.J, Jones, N.F., Lloyd-
Davies, R.'W. & Croft, D.N.: B1ILH;p puran ren-
ogram in acute renal failure. Br. Med. J., 3:
516, 1971.

15) Pevel, D. & Chanard, J.: Renography in patients
with acute renal failure in the polyuric stage.
Radionulides in nephrology. Procidings of an
Internaticnal symposium. Grune & Stratton, New
York & London, 1972, pp. 851.

16) Jockes, A.M.: Isotopes and the kidney. Br. Med.
Bull,, 28:200, 1972.

17) BEW, ©FHE, FIEM, SBR, T &84T
REANA 2 renogram. KENRIBEHE, 15:
161, 1972.

18) Earle, D.P.: Analysis of sequential physiologic
derangements in etidemic hemorrhagic fever.
Am. J. Med., 16:690, 1954.

19) shEas  SEA Mimskal A9 Mk DB .
KBEERGLE, 81, 1974

20) BER, £EH, S, E=508 SRS
HaREY B, BRANBENIE, 15:757, 1972

21) Heng, C.D.: BLHippuran renograms in E.H.

Fever: The abstract of 5th anual seminar of the
Seciety of Korean Nuclear Medicine., 1966.
22) B W HiiEEES Radio-renogram. X
BB RE, 1:175, 1967.
23) Razzark, M.A.: Determination of renal blood flow

by external monitoring of radiohippuran disap-
pearance. J. Urel., 100:209, 1968.

24) Vitye, B. & LeBel, E.,: Determination of renal
plasma flow by a single injection of ‘*I-ortho-
ibdohi p purate and two bleod samples evaluation
of the precision of this methed. J. Nucl. BMed.,
10(12):785, 1969.

25) Meade, R.C., Horgan, J.D. & Madden, J.A.
Comparison of methods for renogram evaluation.
J. Nucl. Med., 10:40, 19689.

26) Smith, P.H. & Smith, A.H.: I'\."Hip puran ren-
ography, an evaluation with observations on
technique and inter preation. Br. J. Urol., 40:
501, 1968.

27) Hirakawa, A., Corcoran, A.C. & Loyke, H.:
Radicisctope rencgram as sensitive test of kidney
Sunction. J. Lab. Clin. Med., 58:825, 1961.

28) Winter, C.C.: Further experiences with the rad-
icisctope remogram. Am. J. Roentgenol., 82:
826, 1959.

29) Winter, C.C. & Taplin, G.V.: A clinical com pa-
rison and analysis of radicactive diodrast, hyp-
aque, mickon and urokon. Renogram as test of
kidney function. J. Urol., 79:578, 1958.

30) Hine, G.J., Farmelant, M.F,, Cardarelli, J.A. &
Burrws, B.A. Four channel magnetic tape
recording and digitalanalysis of radic-hippuran
renal function tests in normal subjects. J. Nucl.
Med., 4:371, 1963.

31 HER  BmEEES BB oA I8-Hipp-
uran % Hg?.Nechydrin -3 {#% Renography



24 —KHEEERBGNE S8 E £1,2% BB $13, 1458 1974—

£} Renoscintigraphy ol TR Woe. KEARES
HEEE, 8:349, 1965.

32) Hrueger, R.P,, Sanders, A.P., DeMaria, W. &
Paylin, G.J.: Analysis of radic-rencgram curve.
A . J. Roentgenol. Radiun Therapy & Nucl.
M:d., 86:819, 1961.

33) Pircher, F.J.,, Carr, E.A. Jr. & Panto, M.E.: In
vitro analysis of the radioisctope renogram test.
J. Nucl. Med., 4:117, 1963.

34) Johnson, P.C. & Odom, D.D.: A diagrostic score
useful for evaluating the remogram of hyperte-
nsive patients. J. Nucl. Med., 5:180, 1964.

35) DeGraeff, J., Stevens, P. & Dijstra, F.: The
isotope remogram in renal ariery stenosis. In
Proceedings of the 9th Imternational Cengress
of Internal Med., Amsterdam, 1966, pp. 354~
359.

36) Farmelant, M.H., Lipetz, C.A,, Bikerman, V. &
Burrows, B.A.: Radicisotope renal function studies
and surgical findings in 102 hypertensive pati-
ents. Am. J. Surgery, 107:50, 1964.

%7) Razzark, ML.A., Botii, R.E. & Mac Intyre, W.].:
Interrclationship between hydration, urine flow,
renal blood flow and the radichippuran rencg-
ram. J. Nucl. Med., 10:672, 1569.

28) Thurau, K., Dectjen, P. & Kramer, K.. Hamo-
dynamik des Nieremarks. Cited by Ochwadt.
Progr. Cardio vascular Diseases, 3:501, 196 1.

29) Tauxe, W.M.: The radicisotope rencgram (orth-
ciodohippurate 1 8. Am. J, Clin. Path., 37:
567, 1962.

.40) Wedden, R.P.: Radioisotope renogram in normal
subjects. Am. J. Med., 34:765, 19638.

41) Brown, F.A., Gelber, R.H., Youkeles, L.H. &
Bennett, L.R.: Quantitative appreach to the I
Renogram. J. Am. Med. Assoc., 186:2119,
1963.

42) Mahadev, V.. Measurement of effective renal
plasma flow. Evaluation ef clinical uses in com-
bination with renography. Dynamic studies with
radicisotope in medicine. 197 1.

£3) Résler, H.: A semiquantitative evaluaiion of ren-
ography based on a simultancously performed

simplified slope clearance. Radionuiclides in

nephrology. Proceedings of an International
Symposium. Grune & Stratton, New York &
London, 1972, pp. 221-231.

40 &feer At HmBEel glol A BREEM K3 M
1By EEell Y T ABREBREE 12:
675, 1969.

45) Pavel, D., Gheorghescu, B., Jovin, G. & Rotar-
escu, G.: Le wephrogramme isotopique au cours
de certaines formes dinsuffisance tubulaire renale.
Essai d’x‘nter?retétion Dhysiopathologique.. J.
Urol. Nephrol., 74:645, 1968.

46) Pavel D.: Inter pretation of radicisttope renogram
changes during acute toxic renal insufficiency
due to oxalic acid. An experimental study. In
Horst, W. (Ed): Frontiers of Nuclear Medicine,
Berlin springer, 197 1.

47) Luke, R.J.: The pz;thology of thirty-nine fatal
cases of epidemic hemorrhagic fever. Am. J.
Med. 16:639, 1954.

48) Eurlinghort, R.L. & Steer, A.: Pathology of
epidemic hemorrhagic fever, Ann. Int. Med.,
38:77, 1958.

49) Entwisle, G. & Edward, H.: Hemodynamic alte-
rations in hemorrhagic fever. Circulation, 15:
414, 1597.

500 b4, RAAE, olAL FY4 E¥dHAd ¢
A nE&s ZEIAH AT 4T, AFYEL
o, FALE, 1:128, 1973. ‘

51 A4 i 22498 Ags sl A4 4
T, TFEERG, TR, 1:110, 1973.

52) A E 1 fY4 29 43AS ARGl AT
4, ¥3FEPd. TAYT, 1:155, 1973.

59 @EW, FEM, 06 BED Hufd A9 @
i F.D.P{E. 526k XBANEGNE. p 704,
1974. .

54) Dennis, L.M. & Conrad, M.F.: Accelerated intr-
avascular coagulation in a patient with Korean
hemorrhagic fever. Arch. Int. Med., 121:449,
1968.

55) Kessler, W.H.: Gross anatomic features found in
27 antopsies of epidemic hemorrhagic fever.
Am. J. Med., 38:73, 1963.

56) £B— BRE M HE. KBRPS2e%E,
15:161, 1972.



