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Effects of target-directed fluid therapy on perioperative immune inflammatory
response and early cognitive function in elderly patients
undergoing total hip arthroplasty
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[Abstract] Objective To observe the effects of goal-directed fluid treatment on circulatory status, immune inflam-
matory response and early cognitive function in elderly patients undergoing total hip arthroplasty. Methods Sixty elderly
patients undergoing total hip arthroplasty were randomly divided into three groups: restricted fluid treatment group (R
group) , open fluid treatment group (L group) and goal-directed fluid treatment group (G group),20 cases in each group.
Mean Arterial Pressure (MAP) and (lactic acid) Lac values were recorded before anesthesia induction (T,), 1h at the
beginning of surgery (T,), immediately after surgery (T;), and at Postanesthesia care unit (PACU) exit (T,). Venous
blood was collected 1d (T,) before surgery, 1 (T;), 3 (T;), and 7d (T;) after surgery to measure the concentrations of
inflammatory factors and brain injury-related proteins, and evaluate the cognitive function of the patients. Results The
total amount of liquid, crystal and colloid in G group was higher than that in R group, but lower than that in L. group
(P<<0.05). At T; and Ty, The MAP of G group was higher than that of R and L groups (P<<0.05). At T,, T; and T, ,
Lac value in group G was lower than that in groups R and 1. (P<C0.05). At T;, Ts and T;, serum levels of TNF-q,
IL-18, IL-6, S-1008 and Tau protein in G group were lower than those in R and L groups, and mini-mental state exami-

nation (MMSE) score was higher than that in R and L. groups (P<C0.05). Conclusion Target-directed fluid therapy is
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more effective in maintaining hemodynamic stability, alleviating postoperative inflammatory response and reducing the

risk of early postoperative cognitive dysfunction in elderly patients undergoing total hip arthroplasty.

[Key words] Fluid therapies; Total hip arthroplasty; Inflammatory response; Cognitive dysfunction
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Table 1 Comparison of basic conditions of patients in the three groups
40 MR CB /4O R P BMI(kg/m?) ASA (/1D
R 4 5/15 70.9543.48 24.0843.02 3/17
L4 9/11 71.5544.09 23.1342.33 5/15
G4l 7/13 71.1£3.37 23.08+2.57 4/16
F/x? 1. 758 0. 145 0. 329 0.625

P 0.415 0. 865 0.721 0.732

BRI SRR PR B > (P<0.05) 5 5
R.L 41 8, G 2H 145 36 P 25 ) 1 R B B R B (P <
0.05), Wz 2,

F2 WERBEAMODEEFEZWERBRL(x L9 .0(X1072)]

Table 2 Fluid infusion and use of vasoactive drugs

253 HMRE E (mL) JBE A i (mL) fb PR & (mL) A fR H (mL) 2 it f (mlL) R FRE
R4 1132.50+174. 92 367.50+61. 29 765.00+118. 21 325.00+129. 26 376. 00483, 44 9(45.00)
L 2 2320.00+443, 199 750. 00141, 199 1565.00+219, 149 732.50+236.910 393.50+86.77 5(25.00)@
G4 1607.50+225. 5309 630.00+92, 340® 977.50+114. 6299 418, 00+118. 200@ 386.50+89. 22 2(10.00)9®
F/y? 77.135 64. 824 86. 110 32.146 0. 207 6.307

P <<0. 001 <0.001 <<0. 001 <0.001 0.813 0.043

W5 RA K. OP<0.05;5 L 41 % ,@P<0.05

2.3 MAP fl Lac&fb 5 T, lbi.3 HEEE T,
T, . MAP 8] & F& K. Lac B & F+ & (P<<0.05); T, A
MAP 22 g it 2 8 L (P >0.05), Lac Bl g F}
F(P<0.05), 5 T, b#. T, i 3 4 #H MAP H#
LR LGE I 2EE L(P>0.05),Lac PR T+ & (P<
0.05); T, i} MAP, Lac 8] & J+ & (P<<0.05), 5

T, t, T, B 3 28 F ) MAP, Lac ¥ F4 5 (P <
0.05), T, i.3 4 HF A MAP . Lac tb# 2% L4 1T
2B YT, Ty B G4 MAP iR BT R 5 L 41, Lac
HEMTF R.LAHP<0.05),T, i G4 Lac B LT
R.L 4., W3k 3.

R3 34HEE MAP 1 Lac T (x £5)
Table 3 Changes of MAP and Lac in the three groups

MAP Lac(ng « L™ 1)
209
1 TZ T3 Tl Tl TZ T3 Tl

R4 100.554+10.41  81.95+9, 990 82.954+8.970  92.90+14, 5999 0.64+0.08 1. 25+0. 099 1.414+0. 1209 1.66+0. 1992®
L% 102.15+12.62  83.15+10.320  84.95+8,.940 93, 65+8, 9509 0. 64+0.07 1.1940.099®  1,33+0. 119
G4 101.42+12.20  89.60+7. 9200 9], 85+9, 900DE 97 05+8, 019@ 0.6540. 07 1.13+0. 07990 1, 25+0, 130000

F 0. 094 3.775 5. 062 0. 822 0. 284 9. 044 8. 765

P 0.910 0. 029 0. 009 0. 445 0. 754 <0. 001 <0.001

.5 T lE.OP<0.05,5 T, [ig,@P<0.05,5 Ts B .@P<0.05; 5 R4 . DP<0.05,5 L A, ©QP<0.05

2.4 JAEWNFIKFRR B OCE Bk ELEL 5
T, t#.3 i Ts . T T, B MLIE H TNF-o IL-18,
1L-6 1 S-1008. tau 4 [ ¥ i . % 7t (P<<0. 05) 3 5
Ts HLTo VT i 3 4 il s TNF-o 1L-18,11-6
1 S-1008, tau 2 F ¥ & ] B FEAR (P<<0.05), 5§ T
g, T; i 3 4 & Mg TNF-a, IL-13. 1L-6 #
S-1008 tau £ F ¥ B B B FE AR (P<<0.05). T, Wf.3
2 A5 A K LY T 4 i PR R 45 45 AH OC B IR B
WS LG FE L (P>0.05), T, . T,.T; if.55 R
A LA E, G 48 i3 o TNF-o IL-18.11-6 FI

S-1008. tau 4 1 i i F FEAR(P<<0. 05) . WL# 4.5,
2.5 MMSE 18431 PND k4% 5 T, [b#,3 4
BELE T, T T, B MMSE $F 43 ¥ 45 A [ #2 B 11 7%
flR(P<<0.05), 5 T; t# . T T, B 3 48 #H MMSE
WA BT E(P<0.05), 5 T, &, T, i 3 414
# MMSE 343 ¥ 5 T+ (P<<0. 05) . T, Bf.3 4
8 MMSE ¥ 43 [ 38 22 5 o g it 3 L (P >0. 05),
T;.Ts T, B, 5 R AL 4H A G 4 ##% MMSE if
U Tt R PND A S REAIR (P <<0.05), UL
%6,
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Table 4 Changes of serum TNF-a., IL-1p and IL-6 concentrations in the three groups
14 TNF-a
T, Ts Ts T;
R#AH 16.83+£2.42 57.87+6. 520 33.53+6, 2709 23.82+3. 72000
L4 17.63+£2.71 50.26+7, 3409 28.77+7.1209 21.15+4, 36029
G4 17.02+2.99 35.98+5, 85000 23. 7746, 170000 19. 39+3. 5600000
F 0.475 56.627 11.156 0.194
P 0.624 <<0.001 <<0.001 0. 824
1L-18
45 To Ts Ts T;
R4 45.448. 46 141.63+26. 890 101.70+22. 1999 68.46+12. 680DOC
L& 46.45+7.68 120. 29+28. 3500 o 63.01£12. 82°
G4 46.35+7.74 101. 03+21., §90OG 75.95+19, 280000 51,2547, 710
F 0.106 12. 336 7.306 2.204
P 0.899 <<0.001 <<0.001 0.120
415 1o
T() TB Tti T7
R 4 14.93+4. 36 41.94+12. 460 30. 78+8. 0409 23.47+4, 40000
L& 14.69+4. 88 37.96+11. 979 29.11+9,169® 21.87+4.91¢
G4 14.84+4.41 29.50+8, 42000 23,3247, 630000 17.92+4, 4700000
F 0.015 6.553 4. 452 0. 580
P 0.985 0.003 0.016 0.563
{E:5 To L, OP<0.05,5 Ts W, @P<0.05,15 Ts if L, @P<0.05: 5 R 4 W, @P<0. 05,5 L 4 1L, ©P<0. 05
£S5 IAHHFMFE S100p tau EARETH (x£s.ng- L)
Table 5 Changes of serum S-100f and Tau protein concentrations in the three groups
4151 S100p & 1
T, T Ts T,
R4 1247.45+171. 82 4988. 434783, 640 3242, 68+633. 680 2803.51£512. 01¢
L4 1276.53+150. 84 4177.894704, 360® 2572.55+664, 29000 2189. 504434, 33¢
G4l 1230.49+150. 83 3288.43+653. 65000 2042, 504535, 400000 1665. 50+364. 880¢
F 0.434 28.216 19. 216 33.337
P 0.620 <20. 001 <0. 001 <<0. 001
4151 oo R
T, Ts T,
R#A 37.18+8.93 114.67+18. 679 50. 3949, 580V0®
L& 36.82+9.13 99.56+18. 560® 49.8149. 079
G4 36.52+10.00 87.39+16. 460 42.99+10.09
F 0.024 11. 624 3.682
P 0.976 <20. 001 0. 001 0.031
5 To lE . OP<0.05.5 Ts Wi, @P<0.05, 5 Ts B L4 . @ P<<0.05; 5 R 4l A, @ P<<0. 05, 5 L 4l %, ©P<0. 05

®6 34AHEE MMSE {4 PND &4 K[ (x£5),n(X1072)]
Table 6 MMSE score and incidence of PND in three groups

MMSE(43)

21 51 T, T, T, T PND % 4 %
R 41 28.80+1.11 22,4543, 470 23,6043, 4402 25.35+2.5 33.3
L4 28.85+1.14 23.0043. 640 24,2042, 880@ 25. 60+2. 76¢ 23.3
G 28.89+1.07 26.25+2, 8100060 27.65+1. 600¢ 11.7

F 0.042 4.139 5. 747 8.02

P 0. 959 0. 026 0.021 0. 005 0.018

W5 To . OP<0.05,5 Ts i .@P<0.05,5 Te i .QOP<0.05; 5 R4 K, DP<0.05,.5 L 4t # . ®P<0. 05

3 Wig

Wt 5 3 B 5 AR ) PR e R L A O O BRYY

MR T H 45 52 31 B 47 00 AL L (H 2= 4 O 1k B AR Y

KBTS B A7 AE A B AN A By S BUE BF LA A
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EHY . AR R, SAREN L d R, RJF 3 A EE
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