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Abstract

AIM: To investigate intracellular water (ICW)
and extracellular water (ECW) distribution in
patients with cirrhosis.

METHODS: One hundred and four cirrhotic
patients were divided into three groups based
on Child-Pugh class (A, B, C), and 24 healthy
volunteers were used as controls (N). Total body
water (TBW), ICW and ECW were measured
by multi-frequency bioelectrical impedance.
ICW% was calculated as ICW/TBW x 100%, and
ECW% as ECW/TBW x 100%.

RESULTS: Intracellular and extracellular fluid
distribution changed in patients with cirrhosis.
With the increase in Child-Pugh class, ECW and
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ECW% increased and ICW % and ICW/TBW
decreased (ECW: 13.011 + 2.517 L, 14.463 £ 2.720
L, 14587 + 2.976 L vs 13.300 £ 2.073 L, ECW %:
38.93% +1.10%, 39.87% + 1.00%, 40.52% + 1.32%
vs 38.52% £ 0.95%; ICW%: 61.07% + 1.10%,
60.03% £ 1.00%, 59.48% £ 1.32% vs 61.48% +
0.95%; ICW/ECW: 1.571 + 0.072, 1.510 £ 0.063,
1.470 + 0.789, 1.598 + 0.065).

CONCLUSION: Intracellular and extracellular
fluid distribution has changed at the begin-
ning of the disease in cirrhotic patients, which
manifests as increased ECW and ECW % and de-
creased ICW% and ICW/TBW.

© 2013 Baishideng Publishing Group Co., Limited. All
rights reserved.

Key Words: Liver cirrhosis; Intracellular; Extracel-
lular; Water distribution; MFBIA

Wu SN, Qi YM, Chen Y], Xiao HJ, Hao CM, Wang X.
Intracellular and extracellular water distribution in
patients with liver cirrhosis. Shijie Huaren Xiaohua
Zazhi 2013; 21(36): 4170-4174 URL: http://www.
wijgnet.com/1009-3079/21/4170.asp DOI: http:/ /dx.doi.
org/10.11569/wcjd.v21.i36.4170

LS
BH: WAL B H m e N shim o A 69 &
B AHUH].

ik RN %R A M b A 2T 10445) AT AR AL
# ZMIEChild-Pugha &, 2 HA. B, C=4,
FF R 2446 4 e FHAF 2 R AL(NAL), BT
M, &2 %X 64 4m el 1 % (intracellular water,
ICW). #aje.shi& (extracellular water, ECW)#=
& 1k ¥ 7K (total body water, TBW), # 5 m il 1
&/ GRS KACW/TBW, ICW%). @i/
41K %K (ECW/TBW, ECW%)Fw 21 i, 51 /4 JiL
AR(ICW/ECW), Wi K205 X F A .
Sk oA £ 7.

GER: FRLEFE R W mL R, ShR A
KA T, ICWY%. ICW/ECWEAAT 3 4t B AL
i 54K, ECW AT 7 #E B4 M 38 e, ECW %A
st BAam &, AL B, C. NWAHICW%

2013-12-28 | Volume 21 | Issue 36 |



RER, F. SIMEYBEANHRCEEBIRANINREVERTY

4171

23 #61.07%+1.10% 60.03% =+ 1.00%.
59.48%+1.32%. 61.48%+0.95%, ICW/ECW
4 A #1.571£0.072. 1.510£0.063. 1.470
+0.789. 1.598+0.065, ECW4 %] 413.011 L
+2.517 L. 14463 L+2.720 L. 14.587 L+
2.976 L. 13.300 L£2.073 L, ECW%Z% A %
38.93%+1.10%-+ 39.87%+1.00%. 40.52%+
1.32%-. 38.52%+0.95%.

it BB EEZR R AT Kook
%, KILAICW%IEAK, ECW%F &, ICW/
ECWEAK, SF R o) 4 T AL/ e )

© 2013FRNDEE S BREDBRATAE.

SRHEIR: FFREAL; AR IR ZBRRANI Ko s %
B304 iy v BEL 97T

BN RS R EER TR LAT B4
REL Ry Fw, Lk X A HE—EH
BAREZ, BEIFRLESGERKRE.

=X, 5758, RIZE, BRIB, MmE"K, £ M4
BEANFELCESMR/AINEERNY. BRENB LR
& 2013; 21(30): 4170-4174 URL: http://www.wjgnet.
com/1009-3079/21/4170.asp DOI: http://dx.doi.
org/10.11569/wcjd.v21.i30.4170

0 515

JHHisE A, 28 Bt A 0 1 R 25 HR I K 93 43 A e
IGIRRI A KM TR IR7K. SR> Ik G
W S RANAARTEN, 20 2 o) B oA 18 oK+ 1%
{ELIFI30% T I PR A REMLEE 1P, H - AN R IR A4
55 AR B OEAR DG, S IS FRA R IR A
#A1Child-Pugh AR 27 520%, 1CY E &
Hh UL 609%™, FLAE 198 TAE AT 4, IR AN R
2 PEUKS oA S E, RIA 40 A M (intracel-
lular water, ICW){8/>, 41 g 41 (extracellular wa-
ter, ECW)H4 2, HIK A i FE S 5 E AR
(OFE R R IEHCY, (HATDhRE S AN SMBSY
A R A MHRIE D . AR 2 55044 H BBt
XA FIChild-Pugh 2 2R HTARAL 4 5 R RUK
(total body water, TBW). ECW. ICWHF{T 45
IIRT, TRERAN [FIRR P JHT Dl et 25 S 4 P A
IR DL, LLER R IRIRIBYT.

1 #RASE
1.1 MH $E$2010-09/2012-09 8] T R} A{L
{ERBE B F 10454 W24, Y5941, a5,

(49

TR

Baishideng® WCJD | www.wjgnet.com

BIFEie58.94 £11.31%, i B8 BIFF520004F
9 H R AR 2R o AR Yy 5 A AR HU Ay o . I
S SBEG BT OREETEIT R B56 J7 %€) At
JEEREAY, (132 Wb E'. HcHiEChild-Pugh/y bk
B2 E D WALAL, n = 28). BHBAH, n =
46). CZL(CHl, n = 30). KEFERI R IR B i e 1A
R 245 4E g 15 X AN, Y1149, Lc1341,
SPIJEERSS55.8%5 £9.21% . FTAT SR %354k
12 7%
1.2.1 5. hREHMNE: 55 FHRGZ-120
G i v, SR ZEANEI0.1 em.
1.2.2 4R E 454 (body mass index, BMI):
BMI = 147 & (kg)/ 5 =i (m®)
123 sfa ik, wmishE. Ik EK: ICW,
ECW. TBWXHInBody 720 A& 5343 HrAX
(i ¥ Biospace 24 w) )Rl

ST S B s SR FH 22 400 AE 4 v BRI ) B
KGN BEAT 0 . A 7 v AR B2 K 2 /T2 h
A, YoK. e REUSE), HHEE K
M, BRI A R R RS AR KR
P AR JO U T AR IR B R . W AR 58 s A
SETHLAS b, R R R S R 20 S Al S 7S
e, AFALAS 7 A T A N A I R A e
CEWRS S PR Sy, AR5 U 0T 42 fol 50
FAR, WU [ IR IF1SBE, A5 B kBl fREF
1-2 min$ 52 I & .
1.2.4 ICW%. ECW%ZICW/ECW#5it . #4153
FIMICW. ECWRAT VI, 40 Py i o B 44
JKE 3 BICW% = ICW/TBW X 100%, 4i Jfd 7k
i SR EUK 0 BECW% = ECW/TBW X 100%.
ICW/ECW R 2k 4 1 PN 945 55 40 B AT B A

it b R HSPSS17.0317 4840 #r,
THE % E Hmeant SDE 7, PIALIR LR H
MSTAEA AT S5 22 4110 PE IR FH S DR 3807 22 4y
Hr, 48] P 7 LU AR FH SNK g 4G 56, A0 36 K ko =
0.05, P<0.05h Z= A givl5 5 L.

2 BR

2.1 AARIE B ZREFR . WAl G,
TR . BMIZE R gt s (K.

2.2 REIZEICW. ECW. TBW % 4l[HICW.
TBWE S LG L. B4, CHECWE TA
M. N4, Z=57A 50 = X (P<0.05)(32), X 5%
Py I BT 0, FALEICW. ECW,

A7 B A 5

EXZET Royad:d
B ER S H
A LR BE AT
T %, mAER
o /A B 2% 19 A
HAT AT R
Ky BERMEA
Sh & F I AR AL &
F K55
HFhE A

mia £ E
Figueiredo#= it 4
Fl F 41151 5 & A
BT AT AAL &
ol DU
TEHRRE, ¥
B kAR MR
T

2013-12-28 | Volume 21 | Issue 36 |



4172 ISSN 1009-3079 (print) ISSN 2219-2859 (online) HFRENBIZYE 20135128288 55215 55365

LGEUE x® 1 BEEARFRILERE (7, mean £ SD)

KN I A

JERR T ARAL

i;j]‘ )iﬂ); &l ig ;ﬁ S Py} n () &&(cm) AFRZ(kg) BMi(kg/m?)

1], 3

5% A LIRS 3] AR 14 56.1+12.8 168.4 +6.99 68.8+10.91 24.1 +2.64
B/H 21 57.2+11.3 169.8 +5.52 72.4+13.81 25.1 +4.02
CH 16 53.9+£8.23 170.3+6.19 70.1+£9.90 24.1+£2.80
NZ8 1 55.9+11.7 170.0+4.73 76.5+4.57 26.5+1.84
T AZH 14 61.0+£9.46 157.4+6.13 59.6 +9.93 23.9+2.99
B/H 17 66.1+0.84 158.7 +7.36 64.2+11.4 25.4+3.24
CH 14 57.9+10.0 157.8+5.91 59.5+11.3 23.7£4.89
NZ8 13 57.7 +9.67 158.1 +6.01 62.6 +5.64 24.6+2.39
A: Child—AZH; B: Child—BZH; C: Child—C4H; N:331848. BMI: {AEREIEL
& 2 |BLAICW. ECW, TBW. ICW%, ECW%, ICW/ECWLEER (7, mean + SD)
DA n ICWIL) ECWIL) TBWIL) ICW(%) ECW(%) ICW/ECW
AH 28 20461+426 13.011+2517° 33.471+6.738 61.07+1.10° 3893 +1.10° 1.571+0.072*
BE 46 21.857+4.32 14.463+2.720 36.320+7.003 60.13+1.00° 39.87+1.00° 1.510+0.063%
C{H 30 21.353+4.06 14587+2.976 35.940+6.975 59.48+1.32e 40.52+1.32e 1.470+0.789°
NE 24 21.304+3.74 13.300+2.073 34.604+5.790 61.48+0.95 38.52+0.95 1.598 + 0.065
°P<0.05 vs B4H; °P<0.05 vs C4H; °P<0.05 vs NZB. A: Child—AZE; B: Child—B4E; C: Child—C4E; N: \HB4H. ICW: BFR; ECW: 41
IRYNR; TBW: EMAREIK; ICW/ECW: MBIRPeR/4BIEING.
xR 3 FAEMIIRLAICW, ECW, TBWLEE (7, mean + SD)
48 94E » ICWIL) ECWIL) TBWIL) ICW(%) ECW(%) ICW/ECW
8 AH 14 2335+333 14.78+1.76 38.14+5.03 61.15+1.08° 38.84+1.07°° 1.57+0.074™*
BZH 21 23.72+3.55 15.61+2.21 39.33+5.70 60.25+1.03° 39.74+1.03° 1.47+0.057°
C/H 16 24.00+2.87 1633+2.15 40.33+4.93 59.54+1.22° 4045+1.22° 1.49+0.086°
NE 11 2667+2.02 15.12+1.27 39.78+3.22 62.03+0.85 37.95+0.857 1.57+0.057
T OAH 14 1757+294° 11.23+1.81° 2881+4.70° 60.98+1.15° 39.01+1.15° 1.57+0.072°
B4 17 1867+3.65° 12.49x240° 31.17+6.03° 59.90+0.93° 40.10+£0.93° 1.51+0.066°
C/H 14 1832+297° 1259+252° 30.92+544° 59.40+1.46° 4059+1.46° 1.47+0.074°
NZH 13 18.46+2.09° 11.76+1.14° 30.22+3.19° 60.08+1.30° 38.99+0.21° 1.63+0.056"
°P<0.05 vs [EIHBIBZE; °P<0.05 vs BIHBICL; %P<0.05 vs BIMBINZE; °P<0.01 vs MZE. A: Child—AZE; B:Child—-B%H; C: Child—-C%E;
N: WOB4E. ICW: 4BIBPR; ECW: 4BIRSNE; TBW: BARIK; ICW/ECW: ABiErR/4BIgIng.
TBW % J LG # 5 (K3). #23), Mitb & 41% . LICW%. ECW%.
2.3 RFEZEICW%. ECW%. ICW/ECW B4, C ICW/ECWZER LG22 5.

. HICW%. ICW/ECWALTA4L. N4, ZRH 4% SrYER AT, HYEAL By CHAICW%.
u = m N o , . NN R
@bl e VR L(P<0.05), ECW% i TA4L. N4, %5  ICW/ECWIMLTN4L, BIhnk, 25651
BEGRY S

HEoL, T oL
FHERKRA, A
BHEGERET
PRI, haksg
AR AL 9% A2 3 R
RAEHEH . F
%, IS EA
— L

(49

TEE
Jaishideng®

A G247 7(P<0.05, 3K2).

2.4 RRAMAICW. ECW., TBW. ICW%.

ECW%. ICW/ECW %4 Y PEICW. ECW,

TBWIHm T &tk, 27428 X(P<0.01,
#3), IEH XA BYEICW%. ECW%. ICW/
ECWE & T Lottk, 253 G ik % 5 L(P<0.01,

WCJD | www.wjgnet.com

25 L(P<0.05); A. By CHAECW%EE T
N4, BYpiy, 7= 74900 % & L (P<0.05);
LB . CHICW%. ICW/ECWAK T-A4L.
N4, ZRA %% E L (P<0.05); B4l. C4l
ECW% i TARNG, ZRA5i%E X
(P<0.05)(#£3).

2013-12-28 | Volume 21 | Issue 36 |



SEM, F. SMEYBEINIHRICEEMIRNINREVERTY

4173

3 11e

WH BB ALK, Sl b Lt 2,
B R T ok, B Bkttt 2,
JLA 55 7K (T6%)328 K i i 1A (15%), e fig
W& B b 2. ASWTST b 5k 40 1 P
APRAME . BAREK. QA SNELE 3R
K BT B 40 P P9 0 A0 B A3 e T A, R
S LIRS o AR L A SR R AL
PEANM . AN B KB T etk S5
ARG R, MAMRA - SME S 5 R
7K BT B 40 7 P9 90 A0 B AT ) 22 S, TR Ay
JHREAY £ 7K 23 3 AT e, HE R T M R K 43
IYAT .

ARHFFCARIN, 40 A I B A KT B A
BE 25 I Th Re B A 0 T . T REIR R Rl — 5 T
S A Ak S0 3 B ARGE, BN I A RRER 1
KR T 5 25, SN Z e & ik
1A JEORE, AR # VLA (1 20 38 n, DURE T80 2
BE R A 9 Bl 5 A Ay R IR JEORLEY AT
PN G R RER (TR E R 15%I, 40 Py i
P8 15%-20%; o5 —J7 1H1, A AL 8 DR
WAL AL ERK, ZHETERAR
RAS, &AM N & T R RE, 41 Y
BB, 4B, ERARES S
ESQUN R A i (TR e €= RN U N D oA
O,

JHFAE A, 55 3 0 R A8 o 6 A K LA o T
XTHRAL, FLRFEhAEmR 2, gl gt B koK b
Bl %, SEERGEE . TATR I ARk
B R UK . B K K i A i A
R, (HANR AN S B R BK E B DTt . ARgh
W AN — 8, A 2 R I 45 K
BB B RN AR S5 J DR 3 o B 10 0 ik
A AR AT R, R ARIBIE
1%, Ko B Y 40 P9 7 B8 21 21 28 ) B -
FLH, T s 20 dhkn] W, A
WEEKHER . BERARENIRE —E 2 A
A H KA.

0 B P R/ 40 PR A R B e R K Gy 7 4 i
P Abor AL, 4N P R4 A RO T R
J2 DAL Ay 440 i pA) 80 488 B8 R A s D, B
& TRV N7 E ;40 8 P9 T80/ 40 B A0 BT R 4
JH P kD ml A AN 22, B0 AR, AR
SR JFREE b £ 5 0 L P YR 40 B4R Sk 2 ik
A, i RE R R L FE . AR b . 4

(49

a3

Baishideng® WCJD | www.wjgnet.com

MR K I R 7K 23 SR AE L4 T 52 b Jit A
SLR]E S0 40 1 P A0 L AR RT LA IR I e gk
JTFREZ BE S B TRARDL.

2, AL (S8 ARSI W B A K 20 o3
A H, X RE N ETRA R KRR, X
B AT 0 A SRR AT B T T A R
PRALGRE . E LS L SR %, DB IR VE
fliv EIREWr. EIRIAT R IR

4  SEXE

1 EHESY. IR LIS KA M R0 R BRI
F¢5 2003; 3: 181-182

2 95, NG, X, SONEE, ERH, JLRE, B 200
AP BTN LB B R 7. I iR
¥4+4¥. 2009; 8: 375-378

3 Plauth M, Cabré E, Campillo B, Kondrup ], Mar-
chesini G, Schiitz T, Shenkin A, Wendon J. ESPEN
Guidelines on Parenteral Nutrition: hepatology.
Clin Nutr 2009; 28: 436-444 [PMID: 19520466 DOI:
10.1016/j.cInu.2009.04.019]

4 Barac-Nieto M, Spurr GB, Lotero H, Maksud MG.
Body composition in chronic undernutrition. Am |
Clin Nutr 1978; 31: 23-40 [PMID: 413427]

5 ok, XIFHER, *BHEE. AMRKSMERALLA.
FE PRAEEE Y 2012; 29: 3184-3187

6  HIRERFLERRSFEIRFED S RED
2 R R IIE T 5. HRAEfE Ry s 2001; 19:
56-62

7 THENT, RS, B R U PR S L. B UR.
Jei: ARTA R, 2011: 1-27

8 Kotoh K, Nakamuta M, Fukushima M, Matsuzaki C,
Enjoji M, Sakai H, Nawata H. High relative fat-free
mass is important for maintaining serum albumin
levels in patients with compensated liver cirrhosis.
World | Gastroenterol 2005; 11: 1356-1360 [PMID:
15761975]

9 Finn PJ, Plank LD, Clark MA, Connolly AB,
Hill GL. Progressive cellular dehydration and
proteolysis in critically ill patients. Lancet 1996;
347: 654-656 [PMID: 8596380 DOI: 10.1016/
50140-6736(96)91204-0]

10 MR, EEEIR. SOFIRTREMLIE /K & IRENMAERYA
T iRS. PREEFRE S 2008; 21: 1046-1047

11  Kawaguchi T, Taniguchi E, Itou M, Ibi R, Okada T,
Mutou M, Shiraishi S, Uchida Y, Otsuka M, Umeki
Y, Oriishi T, Hayabuchi H, Tanaka S, Takakura M,
Sata M. Body cell mass is a useful parameter for as-
sessing malnutrition and severity of disease in non-
ascitic cirrhotic patients with hepatocellular carci-
noma or esophageal varices. Int | Mol Med 2008; 22:
589-594 [PMID: 18949378]

12 Figueiredo FA, De Mello Perez R, Kondo M. Effect
of liver cirrhosis on body composition: evidence of
significant depletion even in mild disease. ] Gastro-
enterol Hepatol 2005; 20: 209-216 [PMID: 15683423
DOI: 10.1111/j.1440-1746.2004.03544 .x]

13 Figueiredo FA, Perez RM, Freitas MM, Kondo
M. Comparison of three methods of nutritional
assessment in liver cirrhosis: subjective global
assessment, traditional nutritional parameters,
and body composition analysis. | Gastroenterol

| PG X4

AR
fig W

2847,

E S
S

AR,

BT A
20 43 Fm 7 AR
IR AR LR
ALK . K
R

2013-12-28 | Volume 21 | Issue 36 |



4174 ISSN 1009-3079 (print) ISSN 2219-2859 (online) THFRENMILZYE 20135123288 552135 55365
CoRaR: i 2006; 41: 476-482 [PMID: 16799890 DOI: 10.1007/ FE N\ A 2013; 21: 160-165
A AR AR AL $00535-006-1794-1] 15 XTAE. FHEAIE A B R MG T BIE R R 2. =
EAEmMAAL 14 BRG], XK. FREME AT IRORTATETR. 245 H 2011; 24: 145-146

WA kg T AL
AR 5T
WAZEW AR, T
FRHRAE, %
BHRAKE—E
#9452 & L

(49

TR

%A IM B =554

ISSN 1009-3079 (print) ISSN 2219-2859 (online) DOI: 10.11569  20134ERAX JHBaishideng il £
L4 ?ﬁa L4

(REAGIWE L) RIaAHE

ARLRR AN AZRE) [ISSN 1009-3079 (print), ISSN 2219-2859 (online), DOI: 10115691 14 [FA4T1F

BPEFN FF TR B (open access, OA)HIFI T, &5 8. 18 2853 Hi . FAk AR FEA-4H U T

F—F EE R 1Fa LIRS R (http://www.baishideng.com/wcjd/ch/index.aspx), $EA2 Faf: A H B n)

] LA & 1% B-mail &2 submission@wjgnet.com &, 4m 55K AE 1A TAEH W IR &

82 WA ST AR DT SR AR AT IR A B, AT 2 AR S A, SRS B i TR IR R e, 8

T TR B AR IE AL RAT VP T ST VP i AT A e — A S R 2, VRS RN B0, 6P o 3 LA v,

SCEIR B AT R R E SR IR IR AT S 2 R AU 2, RS BRI B AT R R 2K I AR 1B

B8 R BERAE: BHEGRARRAR I R Y TR g AR S, AR A SO, B H . . BIERERE

PERIZ 2 SRR, (RIS 4 H RS R LA AE 58 5. AR eSO A1 P a8 31 (] 7 AT DK IR E-mail 2 SHAERF 4 4, 03

FERFEIARTE LA TAEH AR, R RIE SR R WA A IE, AT AR — R SO 8 om0 [/ 4737

VEE M FEAT R, FIACE 75 SRk, SRR ATV AHOGHRGE . BUF R, N SO A iR, e AL

B T AR i S0 ) B RV A AR

BL FABML: EFGRERS, S EATH LR 0CEF s, W TERE Rt AHMESUR A 1

Fr 38 S 4 5 A BB R, SHE A IR S g 400, S a A E N s, fafh IE USRS, g 45id

HVERE SR R 2, R SR a0 5 Gt e e A 7, HE S R S R SR

BHA HERRBIVE: 7 ni e R I AE ST R0, 0 CR G, AT R et B R A &2 3

BRAZONT. R 00 B 7 IR UETBOR400% M AR VG I, v S0 22 SOk 450, a1 . @ H L AT . 45 1 & Tk,

Y S SO A A itk B BRI “S% ORI R R TR, ffRiE . H. BITa. Bk

GO R TC IR, FERRGE R, BT i AT SR S RONT, T KA 7 BB )R

HN HAR: AT AR H T g B0 T 2R, A e 1 B R B AT R A, RO T Bk, IESC Y

A, BEBEE RRN, M AT =R DO S e 1A 4 30 D SO B, ol SR S R AT SR S G

HE— 06, SHT T i PR AT IR R SR SHTRMR g A A I W A A . Bk, IE

SO RAGRNE T, FE N TTRONAER . T T AR R T R AR (S A, ST AS IR A 1 g

H-EH R, AT didE il AR g A AR TE AL, SRR TR A T IR, SRR A T g

AL I TEARAE RS R HEAT R, SRAT HL T 4B I /EASP. PDF. XMLAE S, 445 Iie 444 22 7 1 03 R 25

A&

BINE NFE: ST TN, ST R ani i i, AR IRIA S0 JRURTERE . HIE SCR4E.
(A N A ORI AAT B — 0 AR 2 A% W A, ORAIESE g SC 3 i it IR, e TH A 22 %

WA L RRFEARR ST IERFARIAT Z —. AHEEE ISR S A, (HFREAHEAE) RIS

TP N TER. ( (AR ATH A ED) FiEl)

Baishideng® WCJD | www.wjgnet.com 2013-12-28 | Volume 21 | Issue 36 |



