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A major concern during the early post-transplantation period is fluid management. This
study analyzes the difference between two approaches to fluid management in 49 subjects
who had had renal transplants plus one subject who had had two renal transplants because
of chronic rejection. All patients were divided into two groups. In group 1 (LDI-22), the urine
lost each hour was replaced with an equal volume of half normal saline and 3 % ghlucose in
water, and in group 2 (LD23-51), massive fluid management with half or quarter saline was
undertaken, cardiac parameters were checked and the administration of fluids was controlled
by a Swan-Ganz catheter to avoid cardiac failure, additional fluids being administered when
the Swan-Ganz catheter reading was lower than normal.

The cases in which serum creatinine after one postoperative week remained above 2.5
mg/dl were classified as acute tubular necrosis (ATN), and those with lower values as
non-ATN.

The average volume of infusion during operation (11464490 vs 2698 +939 ml/m2BSA ) and
on transplant day (22624892 vs 2897 +855 ml/m?BSA) was significantly smaller in Group 1
(P<(0.005). The average urine output during operation (187135 vs 524306 ml/m?BSA) and
on the transplant day (212541399 vs 35481435 ml/m2BSA) was also significantly smaller in
Group | (P<(0.005). Postoperative serum creatinine reduction in Group | was some what
delayed, but the delay was not statistically significant. FENa during the first postoperative
day was higher in Group 1 (4.3843.20 vs 2.75+1.75%). The CVP monitored for 20 hours
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after declamping in the cases without ATN was significantly lower in Group | than in Group
2, but, in the cases with ATN, the difference between Group 1 and 2 was not statistically
significant. The incidence of cases with ATN was significantly higher in Group | (36.3 vs
10. 3%) (P<0.01). The actuarial one-year graft survival was 72.4 % in group 1 and 75.9%
in Group 2 and the difference was not statistically significant. The actuarial one-year patient
survival rate was lower in Group 1 (77.3 vs 96.6%) (P<{0.05).

From the data described above, it might be tentatively concluded that checking the
cardiac parameters to avoid cardiac failure ‘and massive fluid management through the use

of the Swan-Ganz catheter might be wuseful in preventing postoperative ATN in living

related renal allogreéft recipients.

Key words: Renal transplantation, Fluid management
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Table 1. Material
Number of patients 50 cases
Number of transplants 51

(LD 7 and LD 45 is same patient)
Sex

Average age
Average donor age

Average warm ischemic time

male 40 cases
female 10 cases
26.8+ 8.2 (10~43) years
49.3%10.5 (26—69) years

33.2+ 9.5 (23-62) minutes
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1) PAa—F 127 —7 20K (Fig. 1)

7 —7 1 OfFFPRIEEITSEY 1146490 ml/m?,
WP B ORI 22622892 ml[m?, HFEEEE 1R
H OFREL T 2346957 ml/m2, ik 2 /A ©
WY 14484822 ml/m2 G, S —F 2%
NER 2608 £939 ml/m?2, SE#52897 855 ml/m2,
452998+ 1129 ml/m?, SE#4202641175 ml/m? 1= I,

Table 2. Average age, donor age and WIT in each group
age (years) donor age WIT* (minutes)

Group 1 26.6+8.2 48,7+ 8.9 32,2+ 8.6

Group 2 27.0+8.4 49.7+M1.7 34.0£10.2

with ATN 23.7%5.7 48.4*+ 8.8 33.5%10.2

without ATN 27.4+8.8 49.5+11.0 3.1+ 9.4

% warm ischemic time
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Fig. 2. The difference between cases without ATN and with ATN
in Group 1 in infusion volume and urine output
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Fig. 4. 'The difference between cases without ATN in infusion
volume and urine output
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2. MEFSLF7F=VE

1) FA—F1&7A—7 2Ol (Fig. 10)

rr—7 2 OfHE 1HRH, F2%A, £35KA,
7 RAOEHME 7 v T F = ViR FRENS. 4912,
08 mg/dl, 2.48+2.25mg/dl, 2.33+2.56 mg/dl, 1.
77+2.10 mg/dl T/ A — 71l 4.38£1.93 mg/dl, 3.
5442, 47 mg/dl, 3.39+2.89 mg/dl, 3.16x3.41 mg/

urine volume
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dl e, EOETHARWEELRLES, FR
EIIRDTehs Tz,

2) HERERIEFTE L R MEREESR AR L o it (Fig.
1)

BREERITROWMEE LFA, F2//A, £3HAE,
#7HRBOEHNE 7 VT F = vidEnFh, 3.13%
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7oA —7 2 0OMM4A, HERE1RE, B2RAOF
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31.6 ml/min, 58.3+31.1 ml/min, 50.3+26.5 ml/m
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YHD 7 VT F =2 )T T VARRETHLHEAE
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3) MEBROHREEHYBD 7 VT F=v 2 Y7
7 v AfEDFEE

TN—F 1, Fr—72B5\IEERTFETIT,
= DFEHEE OFBIRE ¢ NI EEh0.56 (Fig. 12),
0.54¢ (Fig. 13), 0.55 (Fig. 14) rTEoH ExHD
7o, Bt AR BT B I AR 2 b 7 s
~% {Fig. 15).
4. fractional excretion of filtered sodium f{&

(LI'F FENa &B59)

1) ZA—F1 L7 —7 9 Ol (Fig.l0)

-7 20 48, MHEEIFH, £2/ED
SE¥y FENa 1 #hFh 2.75+1.75%, 2.164+1.43

%, 2.41%+2.04%C, ZA—7 10 4.38+83,20%,
3.50+3.98%, 4.6324.99% & b {E\EEER L.

2 ) BERERITRE & BB AR L O i (Fig.
11)

BRI HoMYE, WHHEIRE, #H2W\ED
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%, 1.85:0.93 2 Crz MR L0 6.50+:3.69
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7N — 20 RIFTE O MR RIS, 1008
%, 15WEHIE, 2085EH D CVP kDD 4. 02
+2.95 2.36+2.72, 3.45+3.40, 4.09+2.99cm
H:O &, 71 —7 1 D BIFROF # 0.77+0,
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I BELCHEEN . FA—=F1ETA—-F2D
R ER AR L O ELR D I - 1o

2 ) BERER I & R Mk e g B D HElE

7 — 7 1R 5 BB R RO TP 5 REHI,
10R5RE4E, 153R1E D CVP I, DR OF 5 0.77
+0.81, 0,73+1.09, 1.08+1.40 cmH,O ThH D, &
MM B D 48, 86+ 1. 65, 4.38+2.46, 3.69
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8. PAP, PCWP (¥, —72)

FA—7 20 PAP, PCWP 0By 2 Blic 45 38
WRETh 7. Tihbb

1) MiEFBE 4 B DI PAP, PCWP 23mif
R A [EE L 18 (Fig. 17)

% DIEFNTFRIRA by CRIFRC LI XY
ZBHEHERR B BR A (LD 37, BREREH) »5, 1
BFTIT TR DO OBFEENFE LD, K&
O X v Bilic PAP, PCWP X RT3 47
RB3Z G -t (LDA2, FifipEFEEIsAeR).

2) MmFEEE, PAP, PCWP 23k HEERfEic
EET % O 4 B _Eavhs - 725 (Fig. 18)

Zh b oA RTIEGCL, PAP, PCWP 2VEfE
bbb HRS A b AFER (LD36, #iER
R &, KEOWED L\ IRLARS., MmigEe

5/ e X v DHEN L PAP, PCWP 7

BT L ELEFIRA L SRR (LD39, jEE

BEFER) b - T

7. J=7"2OEE | KA OERBRUF 5
52 Y75 R (Table 3)

1) BREEs V7 5 v AR 810.61+246.5 (115
~878) ml/min L{EL, FABMZ V7 T v RILFE
1 48.5+23.7 (18~100) ml/min T b, JBESE
W H 0.20240. 136 (0. 114~0.496) Ch -t 7o
B, EREB7YTSvAp 878ml/min L EMERR
L7ciERIE, — KBS O AR 0 i B R IR
YL, TOo—RBEBY St TREREY
BoltolcBETH T
8. AMRMEEEOREREE (Fig 19)

Fa—7 1Tk, 228 86 (5% 4 BB
BET) D 36.4%, S —7 2 Tix, 2960 361(5
B FIRMEENRYET) o W3 EhEbR Y
— 7 2 DFAEFEENES - Tz (P<0.01).

9. | EBEBEREER
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Fig. 13. The correlation between infusion volume and creatinine

clearance on transplant day in Group 2

1) #a—71& 70 —7 20k (Fig. 20)

PN F 1L, 12.4% & 7 —F 2075.9% b 2&ix
A BRIz,

2) BREERITH L B OMRERERE O (Fig.
21)
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IVETFRIFCH T
10, 1EBREEUNERFE

1) ZA—F1 E270~7 2 0HEs (Fig. 22)

-7 11135 7y A —7 2 096.6 %1,
b ESIICED -7 (P<0.01),

2) BERITFE L Btk s AN ik (Fig.
23)
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B LB WEm D bR,
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Fig. 14.

The correlation between infusion volume and urine output on

transplant day in cases without ATN
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Fig. 15. The correlation between infusion

volume and wurine . output on
transplant day in cases with ATN
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Fig. 16. The changes of hourly monitored CVP in each group
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Fig. 17. The cases in which cardiac parameters returned to the pretransplant
value within 4 hours. Although remarkable diuresis was noticed post-
operatively as shown in LD37, in most of these cases, there was one
case (LD 42) not showing diuretic respose to massive fluid administra
tion, though cardiac parameters remained high. In this case, post-
transplant hemodialysis was needed thereafter.
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Fig. 18. The cases in which cardiac parameters remained lower than the pre-
transplant value 4 hours after surgery. There were either the cases in
which remarkable diuresis was noticed in spite of low cardiac parame-
ters as shown in LD 36 or the casés in which gradual diuresis was
noticed when the cardiac parameters was elevated after massive replace-
ment therapy with fluids such as half or quarter normal saline, blood
and plasma (FFP) as shown LD 39
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Table 3. PAH and thiosulfate clearance
Case PAH clearance (ml|/min.) thiosulfate clearance (mi/min.) FF ratio
LD 39 247 48 0.194
1.D 40 270 36 0.133
LD 41 370 48 0.130
LD 42* 156 18 0.115
LD 44 115 57 0.496
LD 45 878 100 0.114
LD 46 132 4 0.311
LD 48 317 40 0.125
average 310.6%246.5 48.51+23.7 0.2024-0.136
*the patient with ATN
cases without ATN (n=40)
w e - = cases with ATN (n=11)
E cases without ATN 1.000
cases with ATN
rou; “\
S ) I N ————-
0.500 <
Group 2
(n=29)
10.3%
(P < 0.01)
Fig. 19. The incidence of ATN in Group ! 1 3 é 12'
and Group 2
time in months
Fig. 21. Actuarial graft survival rate in
cases without ATN and cases with
ATN
—n  group 2 {n=29)
- - group 1 (n=22) group 2 (n=29)
== == group 1 (n=22)
1.000
1.000
~ N
Sy \ - -
. 4
0.500 0.500 J
1 3 6 12 1 3 6 12’
time in months time in months
Fig. 20. Actuarial graft survival rate in Fig. 22. actuarial patient survival rate in

Group ! and Group 2

Group 1 and Group 2
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Fig. 23. Actuarial patient survival rate in

cases without ATN and cases with
ATN
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