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Effects of acetated Ringer’s solution on acid-base balance and electrolytes in biliary atresia children.
Liu Xiang, Cao Hongyan, Qiao Li, Zhang Qi, Shi Lei. Department of Operation Room and Anesthesiology,
Children’s Hospital of Hebei Province, Shijiazhuang 050030, China. Corresponding author; Shi Lei, Email ; shil-
eilx@ 163. com

[ Abstract] Objective To evaluate the efficacy of sodium acetate ringer on fluid therapy in biliary atresia
(BA) children. Methods A total of 60 children aged 21 to 65 days, American Society of Anesthesiologists
physical status [[ /Il ,scheduled for elective Kasai surgery under general anesthesia were randomized divided in-
to LR ; sodium lactate ringer’s injection group and AR :sodium acetate ringer’s injection group(n =30 each). The
concentrations of sodium ion, potassium ion, bicarbonate ion, chorine ion,calcium ion and lactate and pH values
were recorded at the timepoints of pre-skin incision (T, ) ,end of surgery (T,) and postoperative 12 h (T;).
Intraoperative body temperature was monitored ,and intraoperative vasoactive agents and hypoglycemia were re-
corded. Postoperative blood loss, transfusion volume and urine volume were counted. Results No significant
inter-group statistical difference existed in volume of blood loss, transfusion volume, volume of urine , intraopera-
tive use of vasoactive agents or occurrence of hypoglycema (P >0.05). As compared with LR :sodium lactate
ringer’s injection group,lactae concentration was significantly lower in group AR:sodium acetate ringer’s injec-
tion group at T, (P <0.05) ; as compared with T, ,the temperatures of both groups decreased at T, and T, (P <
0.05). Conclusion Acetated Ringer may be a feasible and effective alternative for maintaining the in vivo
balances of electrolytes and acid-base during pediatric Kasai surgery.
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Table 1

Demographics and clinical characteristics in two groups

Y151 gy HEW R =

H LA
(F/) [(w+s),d] [(x£s),kg] [(xxs),mL] [(x+s),mL] [(ws),mL] [(xs),h] [(xxs),d]

ERLENTie o FARME  AEBE [

FLEREPARRE SR 30 21/9 34 +11 5.3+1.4
FERRANAMAR ISR 30 16/14 33 14 5.1+1.7
/il = 1.763 0.282 0.324
P i = 0.288 0.780 0.748

139 £13 365 =105 108 =14 6.8+0.7 11.7+1.6
137 £10 356 +66 104 £13 6.6+0.5 10.7 £1.8
0. 446 0.234 0. 806 0.845 1.896
0.658 0.816 0.425 0.403 0.065
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Table 2 Comparisons of AST/ALT and blood coagulation time in two groups(x £s)

415 ik ALT(U/L) AST(U/L) APTT(s) PT (s)
FLRR AR U SR 2H 30 102 12 86 +38 32.1%4.5 11.3 0.8
i R B A T S v 4L 30 97 +25 75 +24 31.1+4.7 10.1+0.7

{8 - 0. 636 0.735 -0.877 -0.910

P i = 0.533 0.472 0.393 0.375
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Table 3 Temperature, electrolyte, pH and lactate concentration at different timepoints in two groups(x *s)

febn/ Geit i LR A VS VR 2 T PR AP A 1 S Y 4L t{E PE

Tl 36.8 £0.23 36.8 £0.25 -0.497 0.625

A (C) T2 36.8 £0.17 36.9 £0.27 -1.775 0.093
T3 37.2 £0.31° 37.3 £0.37° -0.329 0.746

Tl 140.3 £2.6 142.5+2.7 1.592 0.129

Na* ( mmol/L) T2 145.2 £3. 1" 143.4 +3.4° 1.321 0.203
T3 139.2 +4.9 138.5+2.3 -0.346 0.734

Tl 4.01 +0.43 3.89 +0.47 -0.553 0.587

K* (mmol/L) v 4.06 £0.23 3.81 £0.41 -1.076 0.111
T3 3.75 £0.32 4.03 £0.27 -2.024 0.055

Tl 1.18 £0.07 1.24 £0.07 1.566 0.136

Ca®* (mmol/L) i) 1.20 +0.03 1.22 +0.06 0.696 0.495
T3 1.17 £0.06 1.19 £0.05 -0.671 0.507

Tl 102.4 3.5 104.1 £2.07 1.249 0.212

€1~ (mmol/L) T2 104.6 £3.7° 105.2 +2.1° 0.367 0.718
T3 100.7 +1.8 101.4 +2.9 0.509 0.617

Tl 7.37 £0.05 7.38 £0.05 0.270 0.790

pH {H T 7.40 +0.04 7.37 +£0.06 -1.309 0.207

T3 7.40 £0.05 7.39 £0.04 -0.729 0.476

Tl 22.4£2.0 21.5+2.4 0.382 0.707

HCO; (mmol/L) T 20.1+1.8 20.9 £3.1 0.262 0.796
T3 22.1+1.6 21.9+1.1 -0.333 0.743

Tl 1.09 £0.34 0.92 £0.38 -0.973 0.343

L& (mmol/L) i) 0.76 +0. 13 0.57 £0.22 -2.357 0.030
T3 1.05 £0.25 0.92 +0.21 -1.245 0.229

S5 TR T2 IS EAE P <0.05; 55 T3 5 kg, P <0.05,
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Table 4 Intraoperative urine volume,use of vasoactive
drugs and hypoglycemia in two groups

15 PR M TE T2 I %
- [(x+s),mL] [n(%)] [n(%)]
FLERREIARAE
S 44 +18 2(0.7) 2(0.7)
P PR AP AR AR
R 39+16 3(1) 1(0.3)
/it 1.076 0. 000 0.001
P A 0.286 0.999 0.997
it

/INJLER T AR A6 7 1 H A 7E T 4 L L Al
ARG B, b FE A A F 7K AR 0 1) 432 2K 6, 4
FrA AP LA 5, PRAIE A5 4% B 414U AL, B 1k A
A IERR 3, [R] IR 27 7K oL i IR MR BB . | T
FIELE A 805 |2 U B A B A /N LK SR AR R
s A Kasai TR S5 2, A 8L FLA 9 9 1 A7 2
Ao ABFFEMR G £ 41 Holliday #1 Segar 2333+
AR BRI BT G5 R AL
J U W (A s A A e A ) L Bk 0 1T A
T PEZG M T O TG W 0 22 5, FLIR Mk P2 AT A AR A
VI 2 P, 2 BT VA AR 7 A 455 ML 0 30 ) 2 A O
TS RARL o

ABFFEEE R R, ARJ5 12 h BOLIRR T, Al
B S AR M K AT AR B ILIFR
A H BRI, HEBR TR QA R

ALT #1 AST (2 S W JTF 2 RE 32 4032 BE I 4 4T
FEE T I RE 2 B R BEIL R SE . APTT Al PT
e B I RESE bR . ATFTEMAREILA ALT
FIAST BT 7, B e 1 REGE P38 A8 L A AR Ao
BRI RE IR, HEBR BE M X T AR M0, HF 53R
WY, LR GH MRS 180 9 LR AR 75 22 F N AQE, SE %
PRSP R , P 1k = PRG3R HCOy |, I [ 4%
18, BREZE o WEBRAR Al by JEFHE LA AT 1) 5 FAUL P 41
SURHE, FRHE A =SRIRIEPM U HCO; , 2 {i A
fili & OR BT, 16 T IR B | e 7L R UL AE Y
B AT R R, AL LA I IR 2 HCOS
W RE LU TE 22 5%, RE I DR 2 S LRI D REIE

FRRBR A Je 0% . L3 FL IR K F- S 4K 8 &2 J5 I 45
FIRIT B bR UE, W B T AT S A AR, R
3 S e 2 4 B P AR O S AR A
Fb, JLZE P BRI R o M 22, T A 3 L 1R 1) R
ATREd A 220 AR S R B R, LR AR
SRR L T2 I A5 M3 FLER A T . A BFSE R
JUARHTAT I RE S, % FLIR MR AIHRE 1 22, Wl g 7
PR SERTHFF RIS , K 4 T LR AR RS i 4
S INFLRR R B , {H oA 4% 8 AR 208 o i 3 LR vk
BT AR T E T LA 2 B AR
B £ 1o T E R AR L

AR o 2 W R e DL g /0N LR e o S,
B LI BRI ik 25% 1%, 2 A Al i
SR AU ML A5 ™ 7 (L 0 R B S A0 A L O R o, —
AR AT BB LAE T 3K AP R 2 S e 41
SERTTF AR, PR IR R A 25 2 s _E AR Tk
R H LT R A B AR 1) K A R
Bl R EE B R, 5 T T2 I A, R
J5 12 h LI 3K Na ™ ¥k B FEAR, (H7E IE #JE H, 12
T T 0 T R B AR S TR A A R0 B AR
S LI Na * YR BESZ IR /N, AT R AR AR 5 AR 491 L 5E 9
ReAZE, I KR Ca®* A A0 i e A 3K 0 P
Ve N T 2 BS54 1, TR /N Lt L A% &
T WU ShRE R e AWFT 45 R B, Wi
2 £ LA I V) L D e I 9 SR, 4 T RO
PRI REAR f st e LA 399 F L P AR T 3 91 it
PRI , 7] BE 5 2 LA A 3 A R B[R] K AT K
PRI, A FoA 0 o o 35, 5 LA 0 8 0 2 G
B, ARBIEA L 2 A E TR ARG B OLE— 2
Vi AR AT R BT = AL e B Lid W it — 2
W5 .

25 TR, i BR BN M W T A F Kasai AR
BULWARHBARIGTT , AT dEFE AL B A o F0 R Bl A
HBERRAE

2 % X o

1 Lakshminarayanan B, Davenport M. Biliary atresia; A com-
prehensive review[ J ]. J Autoimmun,2016,73:1-9. DOI;
10. 1016/j. jaut. 2016. 06. 005.

2 Kartha GB, Rameshkumar R, Mahadevan S. Randomized do-
uble-blind trial of Ringer lactate versus normal saline in ped-
iatric acute severe diarrheal dehydration[]J].J Pediatr Gas-
troenterol Nutr, 2017, 65 (6) ;621 - 626. DOI. 10. 1097/
MPG. 0000000000001609.



Zitek T,Skaggs ZD,Rahbar A et al. Does intravenous lacta-
ted Ringer’s solution raise serum lactate? [ J]. J Emerg
Med,2018,55 (3 ) :313 -318. DOI: 10. 1016/j. jemermed.
2018.05.031.

FIE, TR EG A BETRERARAR T T A A R SE AE O MIEA A
JLE A ARG I BCRVEAN [T ). A A 0 2o
[E42,2019,31(3) :363 -366. DOI. 10. 3760/ cma. j. issn.
2095-4352.2019.03.021.

Wang L,Zhang RD. Effect of sodium acetate Ringer injection on
perioperative fluid therapy in children with cyanotic congenital
heart disease[ J]. Chin Crit Care Med,2019,31(3) :363 - 366.
DOI;10. 3760/ cma. j. issn. 2095-4352.2019. 03. 021.

WREL, AHREAS 290, 25 ISR B MRS I S LR B MRS TR
TE/NJLIRRTA: B T A S 1A A5 B rp g 2 T LR AR (0] vk
g RSS2 R 2 i, 2019,26 (1) ;113 - 116. DOI; 10.
3969/j. issn. 1008 -9691.2019. 01. 027.

Chen Z,Fu CJ,Peng TC, et al. Application comparison of so-
dium acetate Ringer’s solution and lactated Ringer’s solution
in perioperative fluid management of pediatric anesthesia
[J].Chin ] TCM WM Crit Care,2019,26(1) 113 -116.
DOI:10.3969/j. issn. 1008 -9691.2019. 01. 027.

Gille J,Klezcewski B, Malcharek M, et al. Safety of resuscita-
tion with Ringer’s acetate solution in severe burn ( Vol-
TRAB) —an observational trial[ J]. Burns,2014,40(5) :871
-880. DOIT.10. 1016/j. burns. 2013. 11. 021.

Holliday Ma, Segar We. The maintenance need for water in
parenteral fluid therapy[ J ]. Pediatrics, 1957,19 (5) ;823 -
832. DOI:10. 1542/ peds. 102. 2. 399.

Dionigi R, Dionigi G, Rovera F, et al. Postoperative fever
[J]. Surg Infect,2006,7(2) :S17-S20. DOI;10. 1089/ sur.
2006.7.s2-17.

PRI SURR S I DI INY VT AN K], 77 NS s DR LS T
LI IRIRIR121%76,2012,25(10) ;92 -95. DOI.; 10.
3969/j. issn. 1002 -3429.2012. 10. 036.

Liu YZ,Pan NL. Fluid therapy in intraoperative neonatal ne-
crotizing enterocolitis[ J |. Clinical Misdiagnosis & Misthera-
py,2012,25(10):92 - 95. DOI: 10. 3969/j. issn. 1002 —
3429.2012. 10. 036.

10 Rivers E, Nguyen B, Havstad S, et al. Early goal-directed

11

therapy in the treatment of severe sepsis and septic shock
[J].N Engl J Med,2001,345(19) :1368-1377. DOI; 10.
1016/]. jerc. 2016.10.019.

BRI AR B , . /N LM RE PR v 1 300 1 LR
WS AR L A R OG0 AT [T ). SRR B2

12

13

14

16

18

#ERE,2017,17(29) : 5777 -5780. DOI; 10. 1324/j. cnki.
pmb. 2017.29.042.
Zeng Z,5u YF,Deng YB, et al. Relationship between blood
lactic acid concentration and severity of septic shock in chil-
dren[ J]. Progress in Modern Biomedicine,2017,17 (29) .
5777-5780. DOI; 10. 1324/]. cnki. pmb. 2017.29. 042.
Miler RD. Anesthesia,5th ed[ M ]. Harcourt Asia Churchill
Livingstone 2001 :2030-2091.
Kraut JA ,Madias NE. Lactic acidosis[ J]. N Engl ] Med,2014,
371(24) :2309-2319. DOI : 10. 1056/ NEJMral309483.
Didwania A, Miller J, Kassel D, et al. Effect of intravenous
lactated Ringer’s solution infusion on the circulating lactate
concentration ; part 3. Results of a prospective, randomized ,
double-blind , placebo controlled trial [ J ]. Crit Care Med,
1997,25(11) :1851-1854. DOI;10. 1097,/00003246—-1997
11000-00024.
Mortz ML, Ayus JC. Prevention of hospital-acquired hy-
ponatremia; do we have the answers? [ ]J]. Pediatrics,
2011,128(5) :980-983. DOI:10. 1542/ peds. 2011-2015.
Mortz ML, Ayus JC. New aspects in the pathogenesis, pre-
vention, and treatment of hyponatremic encephalopathy in
children| J ]. Pediatr Nephrol,2010,25(7) ;1225 -1238.
DOI;10. 1007/s00467 -009 - 1323 -6.
Bailey AG,Mcnauli PP, Jooste E, et al. Perioperative crys-
talloid and colloid fluid management in children ; where are
we and how did we get here? [J]. Anesth Analg,2010,110
(2):375-390. DOI:10. 1213/ANE. 0b013e3181b6b3b5.
M, i 2, BESETE JBA: JLA S IR A S 5T A R R
SR L] AN LM ,1993,14(6) :332-334.
Zheng S, Gao HY, Xue CD. Hyponatremia and antidiuretic
hormone in postsurgical neonates[ J]. Chin J Pediatr Surg,
1993,14(6) :332-334.

(%A% 8 #7:2019-05-10)

ARSCE| AR X ELLE TR, 55 B ER B MR VRN
Bl T A ST RELE ) A )L R - R R A S ) s e [ ]
RN LA B 2 75, 2020, 19 (6) : 503 - 507. DOI; 10.
3969/j. issn. 1671 -6353.2020. 06. 008.

Citing this article as. Liu X, Cao HY, Qiao L, et al. Effects

of acetated Ringer’s solution on acid-base balance and elec-
trolytes in biliary atresia children[ J].J Clin Ped Sur,2020,
19(6) :503-507. DOI; 10. 3969/]. issn. 1671 —6353. 2020.
06.008.



