Faeddex  AgA A
The Yeungnam Univ. Med. J.
Vol. 8, No. 2. December 1991

A AEF 2T

etz o sue sosema
UEE - AFE - AULE - SIS
A B U 2ojso] QAT FHUREE Bob B

Zotol A EE8A GA A FAANEA
F& HId A Aol dF YFAR9
Ted d34 AE €9 S/ U8 B
A& F2 AP, dle FHANRAZ L ¥
¢ EE Yoz IHXT HEs) A% @
Ao NEE AN d2 FAH FALYo)
Zagd, tige] Aol Fol= dAEH
&3 A&l Al S £V Q& FAo] o H
At 7t e ARse Ao ug s}
o ¥@gENe d¢ aAdFH A 53] 94
olilXe FHIRY o, HYULY %A
EE §331A Aoz xHE £ Y BA
HEol Aoy, HTEMe Algo {UEHL
A 3] Lole A vy FE By
AHo]l YW £ HLgo] Fol FE&8A
AME  Jo?. a2y dgstioz Bt
B8 FHAME AL £F& AL B
BEMel &ol3tA] goy ALF, LFER
e B BHow YA JHd & s
FA g3 Aot dole] FAHARAFY A
ol =¥°] E & A& Aoz AEHY &
d7E AP

aj
=

CHad 3 2y

1988 193 E 1990 129€7+R] G o &y

248 4% Vo 119 3 YeiHoz ¥
rAst] AT HARAE AP 737 ¥
FH BUFAE UAE 479 BolEE W

@ate] HGFFHY w3hs} AR L ¥ Taho]

RS )

128

AL Euk 24 ! Pigtail = Tenckhoff ©
#(Cook Critical CareA} A3, Bloomington, In-
diana, U.S.A.)E Seldinger 't & 2439
FE—E2AE B APF o2 29E FHAA
A, FHYL FESE 425% X2,
UJE§F 140mEq/L, ¥4 100 mEq/L, &#H 7.3
mg/dl, Wk21¥| 4 1.5 mEq/L, %4t 35 mEq/LE
g3t pHE 59, AHF el 508 mOsm/kg<d
£9g AEsach 3 Z@Fe AF kg
142+ 42mle2 v 308 WA 458 TFHo=
23H .

E4EY EIEY 2@ 2L FFHE A
£3¥L, 15% EEY 94 JEF 138

mEq/L, ¥4 100 mEq/L, Z% 73 my%, vl
a4 15 mE¢/L, #4149 35 mEq/LE T35
FAAE AL, FAH 9] pHE 5991
HF 42 360 mOsm/kgAch. v ZEA] 30—50
ml/kg9] 8-F& 60—120% vl @&,
FA9 43 #ddoes FATAARE
(nUFR, net ultrafiltration), 8.4 # 5& (Curea,
urea clearance) & B & 4% 4 A= (MOG, mean
osmotic gradient) & &3%d 1 £ 2 HUl
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vd — Vi
nUFR =——

nUFR : net u}traﬁltration rate
Vd : draninage volume
Vi { instillation volume

t : total cycle time

D Vv
Curea(ml/min) = — X —

p t
C : clearance
D * dialysate urea concentration
P plasma urea concentration
Vp - dialysate volume
t . time
MOG =14 X[(DSyn — POumb) + (Dl —
Poe)]
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MOG : mean osmotic gradient

DS, - dialysis solution osmolality

DL, - dialysate osmolality

P...b . plasma osmolality at the begin-
ning of the exchange

P...e - plasma osmolality at the end of

the exchange
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AgF B B4 AAW 739 FAESY
Yol 19+ 13MYg2AM Aot FotEel
3, o]F dolrt 48, ok 38 A FA4A
2AZe 99 AL A¥Foz A¥ B
58 A2 7} 4 € (TOF, TGA) ] ¥l 248 Aol
28|tk 159 AFL 46+ Lokgol ™ W
QY ARHF JFE AT AMERZQ
FENa(Fractional excretion of natrium)< 3.8+ 0.
9% 2 E5 3759 AKX H(Table 1.

Tabel 1. Patient profiles(low volume peritoneal dialysis)

Patient Age Sex Underlying disease Body weight(kg) FENa(%)

1 23 Male Septic shock 52 32

2 4 Male Septic shock 7.0 38

3 Y Female Postcardiac op(TOF) 31 26

4 1y Male Sepsis 35 4.6

5 34 Female Septic shock 2.6 52

6 3 Male Post-cardiac op(TGA) 6.6 28

7 114 Female Sepsis, DIC 45 44
Mean SD 19+13 46+ 16 3.8£09

Op ; operation, TOF ; Tetralogy of Fallot, TGA ; Transposition of the great arteries,

DIC : Disseminated intravascular coagulation
FENa ; Fractional excretion of fatrium

5440 BERNE A PolEL BF
7049 wute] gol2 A Reye F T, 45 ¥
A2 F FAAA=TAA o7 FAAA

HAZolQ)l FENa® 4.7+ 11% 2 %A Z7}
Ho] JAtH(Table 2).
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Table 2. Control patient profiles(ordinary peritoneal dialsis)

Control patient Age Sex Underlying disease Body weight(kg) FENa(%)
1 7 Male Reye syndrome 8.9 5.8
4 Male Bilateral
obstructive uropathy 8.2 32
3 i 3 Female  ATN 6.1 . 45
4 2 Male ATN 45 5.2

FENa : Fractional excretion of natrium, ATN ! Acute tubular necrosis

W3 folgdN AEF HLTHE AZE 020£009 mV/minst ¥IEet FAF Hol7t
F 24A ¢ FEFLTFAFEL 0.2740.09ml 22 H(Table 3, Fig. 1)
/minZ2A B33 BYRENE FAF Folg
Table 3. Comparison of net ultrafiltration rate, Curea and mean osmotic gradient during initial 24 hours
of peritoneal dialysis

Patient nUFR(ml/min) Curea(ml/min) MOG(mOsm/kg)  Control nUFR Curea MOG
1 0.24 384 513 1 0.19 35.6 469

2 0.16 - - 2 0.42 415 492
3 042 - - 3 0.24 - -
4 0.21 40.2 451 4 0.31 - -
5 0.38 - -
6 0.32 - -
7 0.19 - -
Mean SD 027+ 0.09 0.29+ 0.09
nUFR ; net ultrafiltrantion rate
Curea s urea clearance
MOG ; mean osmolality gradient
NnUFR,mMI/min
5
C4r
0.3
02r
0.1
0 l |
Low volume PD Ordinary PD

p=N.S. nUFR; net ultrafiltration rate
Fig. 1. Comparison of nUFR during peritoneal dialysis(PD)
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w3 golE< ¥AH BUN(blood urea nitro-
gen) ¥ pHE F4 A&z 9] 956+ 37.5mg/dl<}
7.1224 0.048°1 A 24A]ZFF-o 75.7+ 25.9mg/d1s}
7.326+ 006322 ¥{3lale] FAAHQA FHFo}
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o] 4] BUN# pH”}l 140.5+ 39.3 mg/d1$} 7.201+ 0.
0899 A 96.8+ 25.9mg/dI$} 7.401+ 00452 &4
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Fig. 2. Comparison of change of BUN during peritoneal dialysis(PD)
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Fig. 3. Comparison of change of blood pH during peritoneal dialysis(PD)
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28171 S regular insulin® 2 FHo] 7}

g FAY A=) olUd e, Ad AY

% (serum Na* : 128 mEq/L)°] 18] &7
o utsle F4L JEA 4%n 1
FTE VEFLA9 Foglol aAHUYG. 29
Escherichia coli®) &1% Euhgo] 18 A3
= g8A Fo(cefazolin+ gentamicin) 8 &
o]3tA XN EHATH(Table 4). ©1E BHolF A}
T3 Be ALF F4F 200NN EF 18,
A¥Z 139 B4 F4& A 132 Reye
F3F ol

Tabel 4. Complications during peritoneal dialysis

Hyperglycemia 2

Pericatheter leakage 2

Hyponatremia 1

Peritonitis 1
o &

Aotse FAHANRAZTS A® AL €5,
Aol HYZd o8 TP X &
¥4 AR AA@e] F&o] WorAlR Aot
AZABNe gez 244 A8 4T 28
N JEse 357 BotdozH o]E HIE
7} A3 Rolgth. Ful MAZM] BRI
93t Aol AFA s YLF o 6-8%
AP z22m 14 ol Hol MA&E AFHE 8-
105% 914 FAARAZ) FAI}ITL L2
ke, Aw o] leo/mg/hr ol3tel A
creatinine®] Z7}atE gxA FAARFAZE
Agol Eoi7ty]l Mol EA FErt AP A
BAZAA AAAY ARAUA Fe] ¢4 B

o3t WA ARAZL AFY ARFIH
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LA 7 S8t g FAg £ FFH
YHE 2712 4 & dopamineZE %A
g AL FYAL =FE FAL F gL
o2 7tA] QA& 2715 FAS renal failure in-
dextt FENa7t olelA 25% oldolmz #
WA u]$ Ego] W,

FAARAZ NgolA B 98 R2HY
A&7t 718He g /¥ ofd LoldFE
e EAREC FUg 2ZHAE & F7 YV
f & $F 2 HFY X5 A% g #
Aol W3}, LotolA 53] Yol AEFF
hAbg o] Fol falF EZEC] U wa A
A48 4 Qo] & £¢ FU 249 o8 2
BN Y& 2ot Me FF, I 849
g £ g0 MEdo] W o] vff
AT A=t B F AP0, WM T4l oS
2L AL o A AHE-E Favt Yo,
BE AoloA A FAY HE2 1ZF
82 (serum K) 7.0 mEq/L), Zde] &% o}
A AEE, S8 FRs(2¥eh, 34 4
24, A%3F), 4% 2324-¥F(BUN) 150 mg
/dD), F4e BN .55 (S, A9d, 4%
TE, 28 3), H AYEFESF, IUEF
gZ, ALF¥S, IANREETY ARE
98t APt zhzhe] fAe) we} o &
Jeb®, Bxo) Yot FeolA BERE4 g
7 Atgre ¥z B4 g, AAZ AF(om-
phalocele), 349 &%, iyad, 4 574
W &%, JA4593dgel JE FAAME
Alggol oA} HZo] BE F£&E o=
F&do] gAY, HFFAAE, V8 82EZ
Yy, Y& UIEAN, ARZ2FE, 4824
%, prune-belly FFE 59 FAAME 4T3
o2 AP £ glol 1 A HWHE s Wa
15)

AR 2o Ae] £ 24 dF %
go oldE FAe ZFH AL WY o4

e
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o BIEO 93td AolEe] EutEAo]
Egol ¥ Aoz AFIYY, ¢ BEow
& Jeld dialysance® Durea$t Dinulin®]
Zrzy 1668, 288y Bokn {4, ole) ujE
FENde 2 Fxo 4Eo] wa Hid}
T @Al BY &% AT ¥
F AL Aoz FAHH £ dFoA F4 7]
g EOEE AEF A7HA o] f7F HAGY,
4 7 £48 A% =@ ZFHzez
Adsts AH Fe2 AP3E Tenckhoff =
Tol ded oA HHL driy o7 AT
Ao et 2R 5= Ao} Wv) B =@ e
3-597tA AE-3t Ale o] vl ¢ doe
Aol Y Tenckhoff =& F4 7|5 &
At o F ALEE & Aok HIZ A
Ui Ay Aoz Algo] 7Hs# CookAte] =
olvb ARXo] Tenckhoff =#HE RFE—HAE
o] g3t} FAefe] F F&o] glI AEA F7
&9 ¥4l A glon E@o] HIHE
4A 1Hol 7tesn FY FH9 HAEE
¢ Howm RARG Ago] &oldn ds
AEHoz FANEE AFE F AT,
ENHL 15%, 25%, 4.25% 9 E=FEAE
b 2o o ddsted YEF, 94,
Z#, vlavled fa9e 2T Jey
& B 593 #AHE AN 2
T2 §do] Baghd oo T 44 5
Qe REFZY AL U AT FA7t
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133

FEFe] A&E F Ak olF Bfole T4
Ho] FAEUA FEADE AT/ ALE
stedop gitk, olule L FE NIEA AAIA
A9 Fodtoof g},

EAde FA4AQL £7F 35— 45cc/kgdl
A 24—48A30d = A HE §FolA AFR|E
o UR ge g3 552, $F (hydrotho-
rax)& 4o 4 U3 25cc/kg ©]3t FHF-o=
gejoi-gol A3 £ Aok, wEA B
FoAMe gd8doz BGAT e Ko}
ANX A% FAAL AHLIAT LFEEY F
Adg A3t FHH &L FHANINEE
&tk

8% $HIA 5FYL FA 4-30%
vizg Rasged? & Eidxe 4%/
N2A EXA&d & JAF L FA &34, 2
ool gHFozE FHA AAAL BrE
Aolut FUT FH9 & Fol A2UH NES
Z@E AHEHo 2 Bol AFAUG. a2
A FEFoEA AQUAEEF, 2EEY
%, Avava¥s, AYEEFES, 1¥TH
AguyF o] g & AT,

FRAAREAZF oty F 1/20] AbFeed
B2 Aol 94 Age wa} ¥ €
2 F Yo, B AT A 78 F 22 (285
%) Ate2 BA. Rigden59E 43 +¢
olFol AT FA AFAF FAAM ZFo]
6.0 mEq/L ©]4, BUN®] 140 mEq/L °14, 8%
(= {1.0cc/kg/hr) 7t 4AI1ZE A &3A o
o2 d7%g 74 71AY, dopamined} furo-
semideE F93tqx Qo] FristA A,
HEFolu Augtel Frtste ¥/HF A
B2l 14 vlgte] o} 1690 BEHFEHE AY
8te] 9ol Atgate] Alggo] 56% Wk
289t Book™e 9A 4% #&F9 34
AR AZ Gololl A 28 Fo] 10cc/kg/hr o] 3H2
YFH2 57171 A dopamined A3t =
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F5(425% dextrose)l FANE 30— 4589
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& HYF T oo FukE & 589 AFFE F
Foi¥ g eyt A2 28 ¥t =@ FHH
©2 pigtail E#0IL} Tenckhoff E#E A3
Aok, FEF)FAHEL 027+ 0.09 m/min2
A B33 QA Wyl A4 029+ 0.09 ml/minst
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g o7t gk EF FA 24AL F
8% BUNL 95.6+37.5 mg/dlel A 75.7+ 259
mg/di2 #AIFR, BF pHE 7.122+ 004890
A 7326+ 006322 Z7tstATh. B4 Fe P
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— Abstract—

Low Volume Peritoneal Dialysis in Newborns and Infants

Young Hoon Park, Soo Ho Ahn, Son Moon Shin, Jeong Ok Hah

Department of Pediatrics
College of Medicine, Yeungnam University
Taegu, Korea

Peritoneal dialysis has been widely considered to be the dialytic treatment of choice for acute renal
failure in infants and young children, because the technique is simple, safe and easily adapted for
these patients. Also peritoneal dialysis in infants might have more effective ultrafiltration and clearance
than in adults. In certain circumstances associated with hemodynamic instability, ordinary volume
peritoneal dialysis(30— 50 ml/kg body weight per exchange) or hemodialysis may not be suitable unfor-
tunately. But frequent cycled, low volume, high concentration peritoneal dialysis may be more available
to manage the hemodynamically untable acute renal failure of newborns and infants.

Seven infants underwent peritoneal dialysis for hemodynamically unstable acute renal failure with
low exchange volume(14.2+ 4.2 ml/kg), short exchange time(30 to 45 minutes) and hypertonic glucose
solution(4.25% dextrose). Age was 1.9+ 1.3 months and body weight was 4.6+ 1.6 kg. Etiology of
acute renal failure was secondary to sepsis with or without shock(5 cases) and postcardiac operation(2
cases). Catheter was inserted percutaneously with pigtail catheter or Tenkhoff catheter by Seldinger
method. Dialysate was commercially obtained Peritosol which contained sodium, chloride, potassium,
magnesium, lactate and calcium.

Net ultrafiltration(ml/min) showed no difference between low volume dialysis and control(0.27+ 0.09
versus 029+ 0.09)

Blood BUN decreased from 95.7+ 37.5 to 75.7+ 25.9 mg/d] and blood pH increased from 7.122: 0.048
to 7.326+ 0.063 after 24 hours of peritoneal dialysis. We experienced hyperglycemia which were control-
led by insulin(2 episodes), leakage at the exit site(2), mild hyponatremia(1) and Escherichia coli
peritonitis(1). Two children of low volume dialysis died despite the treatment.

In our experience, low volume and high concentration peritoneal dialysis with frequent exchange
may have sufficient ultrafiltration and clearance without significant complications in the certain risked

acute renal failure of infants.

Key Words : Low volume peritoneal dialysis, Newborn and infant



