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#gF & AebEwlol A Korotkoff 28 &g &43)
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Na*, K*, Ca**& AAlslgion #54 gidrbs 4
283} Azt o 2B 24417} oljol] AW F YT
Mo HAkA £ skt

A&zl ArAbE 53 711874 Al g3 ¢
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1. HE&/u HAl

Meridian 4] 2-&3}7} (Johnson & Johnson LTD) ¢}
3.0 MHZ9] &t o|&-slglemd HAAE of 587
b)) F ofels) £ dlalEof el ' EAE FF
Fololl ¢lx)sla opd A A zgul Ao 1A st M &
2ol Aol Mol 9aie] HA4 MY Azxdos
& 50 mm/secE strip-chartoll 71533 v} (Fig. 1).
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Table 1.
ure

Changes of the Left Ventricular Function after Renal Transplantation in Patients with Chronic

The Medications Administered Before and After Renal Transplantation in 9 Patients with Chronic Renal Fail-

Medications

Preop (No. of case) Postop (No of case)

Antihypertensive (1) p— blockers

[

drugs (1) Ca™ channel blockers 5 0
(i11) angiotensin-converting U
enzyme inhibitors

{1V} diuretics 1 3
1+ 1 1 0
P+ 1V 0 2
11+ 1 2 ¢
H+i+1v 1 0
Total 7 7
Immunosuppressive cyclosporin 0 9
drugs azathioprine [} G
corticosteroid 0 9

Mineral
preperations calcium carbonate 3 0
phosphate binder 7 0
Kayexalate 4 [§]
Total 8 0

Table 2, Changes of Clinical Data and Renal Function
After Renal Transplantation in 9 Patients with
Chronic Renal Failure

Preop Postop

A (days) 71+ 87 363 £ 270
BSA {m?) 1.54+0.16 1.59 £ 0.16
Hb (g/dl) 6.8zx1.7 11.5 £ 1.6%*
BUN (mg/di) 54.5+£13.1 23.0 £ 11.9%*
Cr (mg/dt) 116£39 1.2 £0,7%*
Na* {mEgq/l) 1377 141 2
K* (mEq/t) 49111 4.2 £ 0.6*

" (mg/dl) 7.8£2.2 8.5 £0.63

p <005 **:p<0.]

BSA : body surface area, Hb :hemoglobin, BUN,Cr,
Na*, K*, and Ca*" : serum concentration of blood urea
nitrogen, creatinine, sodium, potassium, and calcium.

2. HxEuse &3

27, 3ol 71%H 4499 My 42gs }_t:_oq 2
R Hgold sgar] 30007 (ol

(o]
"éf Ad=Ad

3 Ddz «3h ) FH5FA(Tpd) % AHAFAFA
(Tsd) & &4l n, FFud7]ol AAFH] HFbe
2 A9l Holl X -Fur] 214 47 (Ds! 3 54 57
(Tps) % AAZAEA (Tss) 5 FA3I9 20, B
71 W Euky] gAdA g 54 (Td, Ts)= 2 A2t
o o] FuFAet AMFHFAE Al sl A"E
o #H44 FEAZHLVET) = 244 FHo] %
W35 5h7] Apag Aol M Ee & slelct (Fig. 1)
Azgaeade] 28 242 Azsodd A=y
(leading-to-leading edge! & 2 %"5‘ slgen 2E &
A2 e 3~4 AF71E S Y3 At F et
#Z44e M Azguiseld 2—."05.}' 7 AF=A
"ol AwrE o] &3] A FYTHEE (BFS)
£ 100(Dd-Ds}/Dd& AbE-slda, Atz e 3
A4 FekEgde e 24 FEAME AR a2
(LVET//R-R; o3t LVETc® <ghit & %FS/
LVETcZ AbEstgct, 547 a4 del ¥rlgsw
0.334x =& 718 xDs/Ts(1+Ts/Ds) 5., A4

Falak x4 Devereuxs} Reichek® 3|#=}A417&
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— o] gl 23t 3] 2 A

o1 B3] B4 AL TG F AEUA 22 o]
- A

A&t ok (Table 3). &4, %o
paired-t 3 ALE w] a3}l o,

. 1sEecC

Fig. 1. Methods of the measurement of the left
ventricular dimensions (Dd: end-diastolic, Ds:
end-systolic), thickness of the posterior wall
and interventricular septum (Tpd and Tsd:
end-diastolic, Tps and Tss: end-systolic) and
left ventricular ejection time on a M-mode
echocardiogram of the left ventricle.

SBP(mmHg)

240 | {Mean:SD Ve
220 t
200 | 4
180 |
160

140 ¢+

120

100

0 L 1 1

DA419 A 6 & B A3T6E 1991

z el
1. RY W Musel Y

£Z7) Woke 444 151+20mmHg (¥ F+ 3 FH
ol 4 4% 154+47mmHg® 23 ¥ gl

@, &3y dets %4 98x7mmHgold F&%
9417 mmHg2 {23 M5 gllet, 757 gk
gollol A F71E e ghah] Wk 3ellel 4 FobEIG2
o] £33 lolof M FE3 "2 a5 Yol 190/
100 mmHgell 4 443% 270/130 mmHg s 3 =3 F7}

preop postop

Table 3. Calculation Formulae for the Indices of the Le-
ft Ventricular Function and Mass Index
%FS  =100x (Dd—Ds)/Dd
LVETc = LVET / / R—R
mVcfe = %FS [/ LVETc
Ess =0.334 x SBP x Ds [ Ts x {1 + Ts/Ds)

LVMI =(1.04[(Dd+27d)> — (Dd)3J~136)/BSA

%FS : % fractional shortening, Dd and Ds : left ventri-
cular end-diastolic and end-systolic dimension, Td and

s : left ventricular end-diastolic and end-systolic wall
thickness, LVETc : rate-corrected ejection time,
R—R : RR interval on ECG, mVcfc : rate-corrected
mean velocity of circumferential fiber shortening, ESS :
end-systolic wall stress, SBP : systolic blood pressure,
LVMI : left ventricular muscle mass index, BSA : body

surface area.

DBP(mmtg)

130 o
120 Ve

110 yd

100 }
90

80

70

60

o L 1 1
preop postop

Fig. 2. Changes of systolic and diastolic blood pressure after renal

transplantation.
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# o= ek Fig 2, Table 4), dhd Adtg 54
A 7917 3 /¥l 2F 63+13 3/Ho B

u

Table 4, Changes of Echocardiographic Data After Renal
Transplantation in 9 Patients with Chronic Ren-

al Failure

Preop Postop
SBP (mmHg) 151 £20 154 £ 47
DBP (mmHg) 98+ 7 94 £ 17
HR (beats/min) 79 £17 63 + 13%*
Dd (cm) 5.55+045 5.21 £ 0.58%*
Ds (cm) 4.23 £ 0.48 3.43 £ 0.67%*
Td {cm) 1.11 £ 0.17 0.83 + 0.10**
Ts (cm) 1.31 £ 0.16 1.11 £ 0.18%*
Td/Ds 0.20 £ 0.03 0.16 £ 0.03*
LVMI (gr/m?) 308 £+ 104 181 + 48%*
Ess (gr/cm?) 126 + 20 134 £ 94
LVET (ms) 304 £ 29.0 330 + 31.8
LVETc (ms) 349 £ 50 333 £ 27
PE (No, of case) 7 0
% FS 24 7 34 + 8**
mVcfce (circ/sec) 0.69 £ 0.21 1.03 £ 0.30%*
¥:p <0.05, **:p<0.01

SBP : systolic blood pressure, DBP : diatoslic blood pr-
essure, HR : heart rate, Dd and Ds : left ventricular
end-diastolic and end-systolic dimension, Td and Ts:
left ventricular end-diastolic and end-systolic wall thick-
ness, LVMI :left ventricular muscle mass index, Ess:
end-systolic wall stress, LVETc : rate-corrected left
ventricular ejection time, PE : pericardial effusion, %

S : % fractional shortening, mVcfc : rate-corrected
mean velocity of circumferential fiber shortening.

Dd(ca)
7.0
[HeaanD
6.5
LN
8.0 ::::
| ——
5.5 o—>-%§:
& =K
5.0
——
4.5
4.0
3.5
oL .

preocp postop

Yt A% ol A% F 47159 W3-

A 7455k,
2. HalAlel HEs 3 HPaE s
B44s| Sa9r] W3 e 2008 Al shans el 7

oAofA saf F4dlgor Aoz FoA
5.55%0.45cmell4] 4% 5.21+0.58 cme & §9 5

Al Zh4s ek (p<0.01, Fig. 3). #4Alel FZukr)
W, &3] Jf 45 o &) G 45
77t g7 4,23+0.48cm, 1.1140.17cm, 1.31%
0.16cmoll 4 4% 3.43+0.67cm, 0.83+0.10cm,
1.11+0.18cm& 2% §237 748 (R% p<
0.01),

#HAAe] A2A 4E 16E
A8 ZpaElden] AMHoEZE F5H 308+104g/
mPl A X 181+48g/m?E FodhA FAsQ
(p<0.01), &g A4 HF o 5A/z344 o)
739 vl 2008 A & Tolloll A Zhasglem Ao

€ FEd 0.20£0.030 4 $5% 0.1640.032 2
Al ZH4 50 e}H (p<0.05, Fig. 4),

AejdtrE 25 ¥

3. Bale| Hqstel Hyy

F&ar] A4 ¥l grE $EF TdelAde 7,;
ZH o} "itel il FrhEgin 24lelME By
o] F7tslgien] HMH o zE 44 12b+20g/cm2
ol $E& 134194 g/cmPE Fo g HiE gl
(Fig. 3).

Ess(g/cm?)
400

350
300

-
m;E%J

4] 1
preop pastop

Fig. 3. Changes of the left ventricular end-diastolic dimension (Dd)
and end-systolic wall stress (Ess) after renal transplantation in
9 patients with chronic renal failure. (% %: p<0.01)
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TA/NA
LVMI(g/w?) Td/Dd
450 0.24
{ Mean+SD
400 0.22
>/°
350 0.20 R
B o
300 0.18 AN
N "\‘o
SN0
250 0.18 *
o \\\\ \\'(\\b
200 0.14 \:
150 0.12
100 Q.10
0 : 1 1 0 H 1
preop postop preop postop

Fig. 4. Changes of left ventriculare muscle mass index (LVMI) and
wall thickness/dimension ratio (Td/Dd) after renal transplan-
tation. (%: p<0.05, * *: p<0.01)

% FS mVcfc Atz w4 A4 YT dE4E5 105 A9
(gire/sec) ot $43 L5 Frhden] A eE 47
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0 1.4 2 $o8bA Z7had et (p20.01, Fig. 5).
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. ) . C g
Fig. 5. Changes of % fractional shortening (% FS) and o, Alups w) EARE 2 Eo] WEHE A sLE 4]

rate-corrected mean velocity of circumferen- °

tial fiber shortening after renal transplantation =g Aol tiEl #AelE Be Falel gl St
in 9 patients with chronic renal failure. (% *: aeut &2 Al 2ol ke vRPHons 24
p<0.01)
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4. FAjale 47| 7159 Bl
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Fig. 6. Changes of the relation between % fractional shortening (%
FS) and end-systolic wall stress and the relation between
rate-corrected mean velocity of circmferential fiber shortening
(mVcfe) and endsystolic wall stress after renal transplantation
were shown (@: preop, O: postop).
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= Abstract —

Changes of the Left Ventricular
Function after Renal Transplantation
in Patients with Chronic Renal Failure

Jin O Kim, M.D,, Yang Kyu Park, M.D.
and Ock Kyu Park, M.D.

Department of Internal Medicine, College of
Medicine, Wonkwang University, Iri, Korea

To investigate the changes of the left ventricular
function and its mechanisms after renal transplantion in
chronic renal failure, M-mode echocardiography of the
left ventricle (LV) was performed in 9 patients with
chronic renal failure 71+ 87 days (mean +sd) before and
363+270 days after renal transplantation.

After renal transplantation, arterial blood pressure
didn’t change significantly (151+20/98 +7 mmHg versus
154 +47/94+17 mmHg) but heart rate (79:-17 beat/min
versus 63+ 13 beat/min, p<C0.01), BUN (54.4+13.1 mg%
versus 23.0+11.9mg%, p-<0.01), serum creatinine (11.
6+3.9mg% versus 1.2+0.7 mg%, p<0.01) and serum
potassium (4.9+1.1 mEq/L versus 4.2+0.6 mEq/L, p<0.
05) decreased significantly and hemoglobin in the
peripheral blood (6.8+1.7 g% versus 11.5+1.6 g%, p<0.
01) increased significantly.

M-mode echocardiograms of the LV showed signifi-
cant reduction of end-diastolic dimension (5.55+0.45 cm
versus 5.21+0.58 cm, p<0.01), end-diastolic thickness of
the LV wall (1.11+0.17 cm versus 0.83+0.10 cm, p<0.01)
and LV mass index (308 +104 g/m? versus 181 +48 g/m?,
p<0.01). End-systolic wall stress of the LV didn’t change
significantly (126420 g/cm?® versus 134194 g/cm?)
but % fractional shortening (24+7% versus 34+8%,
p<0.01) and heart rate-corrected mean velocity of cir-
cumferential fiber shortening (0.69+0.21 circ/sec versus
1.03+0.30 circ/sec, p<0.01) increased significantly and
the relation between end-systolic wall stress and these
indices of systolic function of the LV shifted upward.

These results indicate that systolic function of the LV
can improve after renal transplantation and this
improvement of the systolic function is produced by the
improvement of the myocardial contractility.

Key Words: Left ventricular function, M mode
echocardigraphy, Renal transplantation
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