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BT A9 d2Ed H4Ye9 719¥o) = AS
z Aoy’

EE 82 F4 Alg 453U dAH oz oA
d deolx MIBI Ax&% HALE At}
P"Tc-MIBI A2 SPECTE oblxAl (adenosine)&
AHEE F3-F2 19 AAEE olgstith A% B
F AHe AxE BdEe 3, Jlg A4 ¢ 2
A&z wAsgey, & #F e 7Y BH
A& BFE AN AF0E BFac wAY &
AA BE F8 #AFY BExo wa 4 99ez
WrolME Hrbstgnh, Az A= Agilent
Sonos 5500 (Philips, Bothell, Washington, U.S.A.)
& ol&3td Ngsigon, olg Filo FAA Ty
% (left ventricular ejection fraction, LVEF), &4]
W U7 (left atrium dimension, LAD), o]g7]2 A
4 %53 T4 (interventricular septal thickness at
end-diastole, IVSd), #&7|% A4 24 %4 (in-
terventricular septal thickness at end-systole,
IVSs), oje7|% FHAHY ¥ S (posterior wall
thickness at end-diastole, PWd), $&7|% 544
9 57 (posterior wall thickness at end-systole,
PWs), #A44 olgt71'% W74 (left ventricular end-
diastole dimension, LVEDD), Z8|ia HA4 427
% W7 (eft ventricular end-systole dimension,
LVESD)& 2439k Devereuxd F4& o]43ky
FAHAF (left ventricular mass, LVM)& 759
i, ol AFUHoE Yol FHNAFAS (left
ventricular mass index, LVMD& F3}{cH?,

FHAHAZF (=104 [(o)7)E FAA T4 Sr) 4ol

712 Ad 3 SA+IAHY olgr2
WAY—(#A44 olgrF AP ]-136

HAAAZAT (g/mD)=AA WA/ AF A

HHH ¥8 $%FE (FS, left ventricular frac-
tional shortening) 43 ¥ SA (relative wall
thickness, RWT)= oo F4& oj4s8td 7349
=3

HAH 28 F2E=(F4H o7t WA -HAA $2

7IBHA)/FHAH eleg WA

A W FAf=2 (olg| L FAA ¥ B/ o

&g )

44 ¥FE Framinghamd 3¢ 71828 58l

HALAFATIE FA4A A9 131 g/m’ 283 o

A 3 100 g/m’ ol 4Y WE esPH?,
3. &7

XEE 71434 AR (descriptive data): BF+ES
"2, 283 9EE (%)E Yo, DM
Non-DM+ Atole] &gl 8o A HHASE HA}
2 A2E&9 £74e 2-tailed Student’s t-test® o
£3to] Hastgen, 44 vF Fu §579 MIBI
A A2 BF o4 9% & Chi-square testE o]
43t nEIPo. RE Eo EAHIE SPSS
for Windows 11.0& o|-&3ld $8stgen] pgtol
005 vt A9 FASHeE fod o7t Y=
AL g 7HFsg)

| E
1. Chey BiXiol RINS MM U 2AMK 22

3 gxtel HE A 5841084, F wj=
L1:10ojch 27] A5 AZe] 99 Aoz P
WA AWFe] 529 (67.5%)e2 7} Bstew, m
dgto] 119 (143%), 2831 vHg AbEsjalgol 31
(3.9%)°1Act (Table 1).

3 82 77 F IuTe 529 (HF Fu 4
71k 16.119.4)0I1 08, HPuTe 25|}
DMZel4 Non-DMTd] Hlsf 83 8434 (90.0+
33.8 mg/dL vs. 107.8+33.4 mg/dL), % = o}y
d (85229 mg/dL vs. 11.8%4.1 mg/dL), %%
(3.0%£06 g/dL vs. 36%0.7 g/dL), 28]z L& x <
AR (4491126 vs. 54.0L11.2)7F QA Bt
o ¥, Wte DM (66.8%17.4 mmHg)olA
Non-DM¥ (56.8+11.8 mmHg)ol v|&} §2l&A =

Table 1. Clinical Characteristics of Patients

Numbers of patients

Age (years) L
Male/Female 58;10—/ ; ;).8
Cause of ESRD (%)
Diabetic nephropath 52 (67.5%)
l e oA 11 (14.3%)
Hypertension
Chronic gl lonephriti 3 (39%)
o e oS 11 (14.3%)

Unknown or others

“Value is mean*S.D.
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Table 2. Comparison of Clinical and Laboratory Parameters between DM and Non-DM Groups

DM (N=52) Non-DM (N=25) p
Age (years) 60.2%£79 5471147 NS
Systolic blood pressure (mmHg) 150.3+225 14721149 NS
Diastolic blood pressure (mmHg) 86.2£10.9 90.4+84 NS
Pulse pressure (mmHg) 66.8+17.4 568118 0.012
Mean arterial pressure (mmHg) 1085£t135 109.3£95 NS
Hemoglobin (g/dL) 84*15 85115 NS
Hematocrit (%) 253145 255*+49 NS
Blood urea nitrogen (mg/dL) 90.0+33.8 107.8+33.4 0.033
Creatinine (mg/dL) 85%29 11.8+4.1 <0.001
Albumin (g/dL) 3.0*06 36%0.7 0.010
Total cholesterol (mg/dL) 181.0+47.2 170.2+44.0 NS
Calcium (mg/dL) 81x10 7913 NS
Inorganic phosphorus (mg/dL) 56+15 70+17 NS
CaxP product 449%126 54.0£11.2 0.030
Alkaline phosphatase (IU/L) 95.7+43.8 89.31+51.1 NS
Intact PTH (pg/mL) 116.8t110.1 191.7£131.8 NS

Values are mean=S.D., NS : Not significant

gtt} (Table 2).
2. ASigHA 3@ SH R

g g4 779 F AEdA F@o] FHHNE &
A= 259 (32.5%)°1dtt.

ENEAY AdaA dgoE ARHFTo| 147
(182%) o2 7H4 wsken, 4% 129 (156%), ¥
AEudgn Gxd@dde) Az 3% (39%), 13
o 2A9Y 29 (26%) EolArh Wd FAE DMT
% Non-DM#o& wipo] wad Az, 434 2
e E93 FA7F DMTOA 208 (385%)L2
Non-DM#¢] 5% (20.0%)9] wsf @korvt FA
H oo At (p=0.11).

3. MIBI &#

g4 @4 F MIBL #Abd A3 23& 309
(30.0%)e07 #AHAEH, 7+ wF ALl 267
(86.7%) 2.2 W¥E-& AAsRn, A& #F A&
& 49 (133%)olAth (Table 3). A2 &F o1& &
AL DMl A 254 (48.1%) 22 Non-DMT ¢ 59
(20.09%)1 =l <A Bk (p<0.05 Fig. D).
MIBI #HAME #F A&ol dNd &4 3 A4
A% Fwax Fe FFYOIRW B9t 169
(533%) 2.2 713 wkon, AR¥dF, g4, #ds

Table 3. Comparison of MIBI Findings between
DM and Non-DM Groups

DM Non-DM
(N=52) (N=25)
Normal
Abnormal 27 (51.9%) 20 (80.0%)
Reversible perfusion 25 (48.1%) 5 (20.0%)
defect 21 (40.4%) 5 (20.0%)
Fixed perfusion defect 4 ( 7.7%) 0 ( 0.0%)

Values are numbers of patients

HAgo] FHHAN B97 74+ 78 (23.3%), 6%
(20.0%), 283 19 (34%)°IArh. A< #FH o
Yoz @y B 99, T g 49, AN ¥
B g0l 2tz 36.7%, 50.0%, ¥l 13.3%°1U

4. MNEBT 22U

Azed A F44 HF 28 6978 (89.6%)
oA ga= o4 48 DMTH Non-DM o
2 ol Aagu A74 vag A, 4L vF
=5k §5 (92.3% vs. 84.0%), HAH TEE G561+
13.1% vs. 57.5111.8%), 283 HAH oj¢71d Wi
7 (518157 mm vs. 53.8%16.9 mm)olE Ae|7t §
Ao}, olgN% Ad FF T (123+22 mm vs.
11218 mm), o1¢71d A4 F4 FA4 (121£19

A580..
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Fig. 1. Proportion of patients with abnormal find-
ings on MIBI scan in DM and Non-DM
Lroups.

Table 4. Comparison of Echocardiographic Find-
ings between DM and Non-DM Groups

DM Non-DM
(N=52) (N=25) p
IVSs (mm) 148+28 136+24 NS
IVSd (mm) 123+22 11.0+18 0017
PWs (mm) 159%26 150+26 NS
PWd (mm) 121%19 11417 0029
LVESD (mm) 37.4+72 386+7.4 NS
LVEDD (mm) 51.8+57 538+6.9 NS
LAD (mm) 433+43 422458 NS
EF (%) 561+131 575+118 NS
FS (%) 280+11.0  285%7.2 NS
RWT (mm) 048+011 0424009 0022
LVMI (g/m® 1861463 1709+545 NS

Values are mean*S.D,

NS : Not significant, IVSs: interventricular septal
thickness at end-systole, IVSd: interventricular sep-
tal thickness at end-diastole, PWs : posterior wall
thickness at end-systole, PWd : posterior wall thick-
ness at end-diastole, LVESD : left ventricular end-
systole dimension, LVEDD : left ventricular end-
digstole dimension, LAD:left atrium dimension,
LVEF : left ventricular ejection fraction, FS: left
ventricular fractional shortening, RWT: relative
wall thickness, LVMI : left ventricular mass index

mm vs. 111217 mm), 223 Az 8 FH4
(0.48=0.11 mm vs. 042+0.09 mm): DMZoIA
Non-DM ol B]3) 2]2]dA FAYTH (Table 4).

5. MIBI 20| T a4 TUSE

MIBI$t Hz2&3% HAle T 2712499 7z
HAe Fia Algstgo
MIBI A M3 A2 #5F ol 2ol gy @zt

757 p<0.05
® 60f
p I
o
‘g 45+
5
% 30r
2
()
3 15t
0 \ NN . )
Normal Abnormal

Mi8! findings

Fig. 2. LV ejection fraction according to MIBI
findings.

MY HUH FHLL 504+128%2 A BE
ol &7o] AUNY AT 521+11.2%0) HlF| =
Ao FolatA wUdt} (p<0.05 Fig. 2).

a &

A AEE APHT A= By ARAS Pxjol
A AEEA Ao 9T AFEo] Auteld) H)ate
o 10-20M Eomu, ol Al T Alwo] A
Atdel o 40% AEE AT IEZ Y 9 A
T dlolebe AMde ITULe]l HnE F& ojn] g
g @A A mg, @7 ARAZ g wey
o AAIA HE 499 o 30% A= APBA
Fzol % Ao Ho| v HEo] ol xjoj
A AReA AR 98, o, 28n M8 g
#Hel nzH3: Uk HTo] WEY uFT AFgAe
9 K/DOQL AFGAE RE why AAY fse
AYHA A8 wAd Bose A9 Az 2
3 AEe @Al YBBA ¥ u9¥T (high-
est risk) 22 ZHFEFojo} g, ofgE RE FaSo)
A olE AE A UiF WS dn HEE A=
& Algsior gtk Q. o= Ao ojaw
FAg ARee 97] ARAZ Sloly AdaA 2
geo] RFEES APTUAY 30-409%, ARHE 35-
40%, F2PAAY 15-20%2 BuHE Hoz n)=
olHol, B4 Azt FAjel] oju] Aol Fapel A} Al
A Ao sl UL & & Yot
o] 9= Mo vlE R4S AlzEE %) 2
FAF BAE oz & AUBA A e =
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a7t 2zt 65%9 15% el Rew =Ho gl
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Bole BASHOR 9% o7t e, olE
g 27 Adden Hu, FAA HFEE U4
HlFU HAAY HFSos wz TR wlusA
ooty WEog AztdEch ASANF AT
2o HEAg Adge dzozme ¥F Fad 94
AT HE H¥A A F2 FUAsY @
ARG o A=), BAFAY d@ &
seo] Zast Aooze Aa FF WS e v
zulAsy A deNE w4d 5 AP, g
A, BAL Aden e GAdMEe 593y @

AzaAg dox FAAY HFe NFR A HF
UAsA HEol 44 3" F Utk ol HHA
B %7} BukEe] glE @xlolM A2 LTl
Z7}5E= AL ool W FNEH PR UF F
747t dojukA] @7) wEojch e AAW ol &
5= Ade AU s8x 44 fLddch Foley
Y2 4339 @] ARAF FAE gPer ¢ A
A AFojA, MEe HPA AAde] dYe] 1,
gud 9, 18, ALGR0EF, 131 ALl
z3 P BA) ANeH, AL HAAY HAS
9 AeoE NLE¥EE 2 nTH=HEIYSTH 2
#de)] ARt Yt I RidME HEA
AR Fuetn Qe SakwdA HEF dA¥el =
grom el FA @At Bk, ¥A dFNA7}
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=TT st 9= must & o7t AR, o
= guldA #Eyg A FHTE A9E 9
A7b @7 ARFEZ FAAAE BUSA HEHH
2EZ3 #HE AAE, dF 59 n¥Y, ALHR
g4z agn ALEdE 5o8 UF P4 A3
o $HEe] & RoE AREn

Giol PAlzo}) ALAMFH 2L BAEFY
Ao} ARAZEH e H4F Ao 2 #BAo
e 8% SYHY 97 AAGE AMILE o |
g aA QPP gwy BxolMe HAA UF
e o) BHYF BAFRASF V1A, T
z9l gud @A RAME HAH uFu A2
Axe 43, 2dx Y 85FoF A% HIA
xzo B¢ #9 A 5o s I g
030 Rostand e BAEY P& AL
589 e YAEA @xl F 247 (41.4%)14 #AEY
o] gzto] ggvtn BuEAA, HEAY HdEg F
e Hol: B4 39 20-40%AME A4 BAF
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Background : Cardiovascular disease is known
as an important predictor of mortality, not only in
patients undergoing dialysis treatment but also in
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those who are starting dialysis treatment. In addi-
tion, it is well known that cardiovascular morbidity
is about twice higher in diabetic patients. In this
study, MIBI and echocardiography were performed in
patients starting dialysis treatment, and a compari-
son of these findings between diabetic (DM) and
non-diabetic (Non-DM) patients was done.

Methods : Among the patients diagnosed as end-
stage renal disease (ESRD) and started dialysis treat-
ment at Severance Hospital, 77 patients underwent
MIBI and echocardiography when they were clini-
cally stable within 4 weeks after the initiation of di-
alysis. Clinical characteristics, laboratory findings,
MIBI and echocardiographic findings of the 77 pa-
tients were analyzed.

Results : The mean age of the patients was 58.4=%
10.8 years with sex ratio of 1.1:1. Of the 77 pa-
tients, 52 were DM and 25 were Non-DM. There
were 30 patients (39.0%) with abnormal findings on
MIBI scan, 26 with reversible and 4 with fixed de-
fects, and 69 patients (89.6%) with left ventricular
hypertrophy (LVH) on echocardiography. DM group
showed higher prevalence of myocardial perfusion
defect than Non-DM group (48.1% vs. 20.0%, p<
0.05). There were no differences in the prevalence of
LVH (92.3% vs. 84.0%) and in left ventricular ejec-
tion fraction (LVEF) (56.1%13.1% vs. 57.5111.8%)
between DM and Non-DM groups. LVEF was sig-
nificantly lower in patients with abnormal findings
on MIBI scan than those with normal MIBI finding.

Conclusion : The majority of ESRD patients
starting dialysis treatment accompanied LVH and
myocardial perfusion defect was present in many
cases especially in diabetic patients. Therefore, early
evaluation and treatment of ischemic heart disease
are mandatory in diabetic patients starting dialysis
treatment for ESRD. (Korean J Nephrol 2004;23(4):
577-585)
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