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ABSTRACT Objective: To investigate the effects of acute hypervolemic hemodilution (AHH) combined with control low central
venous pressure (CLCVP) on inflammation, immune regulation and blood protection in patients undergoing posterior spinal operation.
Methods: 120 patients who were underwent posterior spinal operation in Nanjing Drum Tower Hospital from January 2020 to December
2022 were selected as the research objects, patients were divided into control group, AHH group and AHH+CLCVP group according to
the random number table method, with 40 cases in each group. Control group was given lactated Ringer's solution hemodilution, AHH
group was given AHH blood management, and AHH+CLCVP group was given AHH combine with CLCVP blood management. The
changes of perioperative indexes, hemodynamic indexes, inflammatory factors indexes and immune function indexes were compared in
three groups. Results: The intraoperative blood loss and suspended red blood cell transfusion volume in AHH+CLCVP group were lower
than those in AHH group and control group (P<0.05), the intraoperative blood loss and suspended red blood cell transfusion volume in
AHH group were lower than those in control group (P<0.05). Compared with T, time point, the heart rate (HR) in three groups increased
first and then decreased at 60 min after the start of operation (T,)~the end of operation (T;) (P<0.05), and the mean arterial pressure
(MAP) decreased first and then increased (P<0.05), the central venous pressure (CVP) in control group and AHH group increased first
and then decreased at T~T; (P<0.05), and the CVP in AHH+CLCVP group remained stable at Te~T; (P>0.05). HR in AHH+CLCVP
group was lower than that in AHH group and control group at T,~T; (P<0.05), MAP was higher than that in AHH group and control
group (P<0.05), CVP was lower than that in AHH group and control group (P<0.05), HR in AHH group was lower than that in control
group at T,~T; (P<0.05), MAP was higher than that in control group (P<0.05). Compared with T, time, the levels of serum
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procalcitonin (PCT), C-reactive protein (CRP) and interleukin-6 (IL-6) in three groups, peripheral blood CD8" increased first and then
decreased at T,~24h after operation (T,) (P<0.05), peripheral blood CD3", CD4*, CD4"/CDS8" decreased first and then increased at T~T,
(P<0.05). The levels of serum PCT, CRP, IL-6 and peripheral blood CD8" in AHH+CLCVP group were lower than those in AHH group
and control group at T,~T, (P<0.05), and the levels of peripheral blood CD3*, CD4" and CD4"/CD8" were higher than those in AHH
group and control group (P<0.05), the levels of serum PCT, CRP, IL-6 and peripheral blood CD8" in AHH group were lower than those
in control group at Ty~T, (P<0.05), and the levels of peripheral blood CD3*, CD4" and CD4/CD8" were higher than those incontrol group
(P<0.05). Conclusion: AHH combined with CLCVP can stabilize hemodynamics, reduce intraoperative blood loss and blood transfusion,

reduce inflammatory response and improve immune function in patients undergoing posterior spinal operation.
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Table 1 Comparison of perioperative indexes( xzs )

Intraoperative blood loss Suspended red blood cell

Groups n Operation time(min) (L) ransfusion volume(mL)
Control group 40 223.05+35.19 812.30+35.16 610.32+25.49
AHH group 40 219.32+28.34 653.26+42.72* 379.12+21.38*
AHH+CLCVP group 40 215.35+21.06 532.16+43.57* 302.12£16.87 *
F 0.716 477.612 218.846
P 0.491 0.000 0.000

Note: Compare with control group, *P<<0.05. Compare with AHH group, "P<<0.05.
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Table 2 Comparison of hemodynamic indexes( xzs )
Groups Time HR(times/min) MAP(mmHg) CVP(cmH,0)
Control group(n=40) T, 68.12+5.23 82.35+3.09 5.02+1.01
T, 70.53+6.72 83.32+5.32 5.07+1.25
T, 82.32+9.13% 72.35+6.03« 6.32+1.19%
T 77.16+8.57% 75.12+8.09% 5.51+1.09%
AHH group(n=40) T, 69.02+6.41 82.41+3.77 5.05+1.02
T, 70.32+5.13 83.16+6.49 5.09+1.16
T, 77.35+8.49 *¢ 77.3542.34 = 6.55+1.06%
T 73.65+6.43 *& 79.25+2.43 = 5.52+1.21%
AHH+CLCVP group(n=40) T, 68.5526.01 82.69+4.12 5.01+0.93
T, 69.12+5.43 83.05+4.08 4.72+0.26
T, 72.30+8.11 ™ 81.32+3.43 4.66+0.27 ™
T 70.32+4.32 e 82.9143.53 ke 4.5140.31 e
Spherical test HF coefficient 0.8356 0.9035 0.7984
Interblock F, P 53.265,0.000 61.498,0.000 35.192,0.000
Time F, P 42.085,0.000 50.484,0.000 19.354,0.000
Interactive F, P 19.352,0.000 21.352,0.000 8.432,0.000

Note: Compare with control group at the same time point, *P<<0.05. Compare with AHH group at the same time point, °P<<0.05. Compare with same

group T, °P<<0.05. Compare with same group T,, ‘P<<0.05. Compare with same group T, °P<<0.05.

R 3 RER FIERRIE B (125 )

Table 3 Comparison of inflammatory factors indexes( xzs )

Groups Time PCT(ng/mL) CRP(mg/L) IL-6(pg/mL)
Control group(n=40) T, 0.05+0.01 3.21+1.32 2.12+0.33
T, 0.06+0.01 3.29+1.35 2.27+0.63
T, 0.22+0.02 7.83+2.65% 24.35+6.59+
T; 0.30+0.03** 13.32+3.65%* 26.35+8.17%*
T, 0.25+0.03% 10.05+2.42¢ 21.58+5.15%
AHH group(n=40) T, 0.05+0.02 3.20+1.35 2.13+0.31
T, 0.06+0.02 3.27+1.37 2.23+0.54
T, 0.16+0.04* 5.3241.53* 18.32+4.19*
T, 0.21£0.05* 9.3542.47® 21.35+5.27*%
T, 0.18+0.03f 7.21£2.02%" 17.3243.49%¢
AHH+CLCVP group(n=40) T, 0.05+0.02 3.21+1.27 2.10+0.39
T, 0.06+0.03 3.25+1.32 2.20+0.51
T, 0.12+0.03% 4.62+1.02 4 15.3243.25
T; 0.160.04 o 7.124.32 e 17.22+4.3] o=
T, 0.12+0.03 = 5.20+1.32 et 14.24+3.02 et
Spherical test HF coefficient 0.8943 0.9043 0.7856
Interblock F, P 105.326,0.000 92.351,0.000 137.182,0.000
Time F, P 82.341,0.000 92.165,0.000 101.432,0.000
Interactive F, P 53.084,0.000 77.154,0.000 83.152,0.000

Note: Compare with control group at the same time point, *P<<0.05. Compare with AHH group at the same time point, *P<<0.05. Compare with T, in

group, °P<<0.05. Compare with same group T, “P<<0.05. Compare with same group T,, °P<<0.05. Compare with same group T;, P<<0.05.
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Table 4 Comparison of immune function indexes( xzs )

Groups Time CD3%(%) CD4(%) CD8(%) CD4'/CD8"

Control group(n=40) To 66.35+7.19 53.65+6.09 34.15+6.09 1.57+0.23

T, 65.19+6.71 52.91+5.71 35.12+7.16 1.52+0.21

T, 52.35+4.81° 32.51+4.08° 43.21+5.84¢ 0.72+0.16¢

T, 45.32+3.08« 26.32+3.08« 49.75+8.12 0.53+0.13

T, 47.91+4.26°F 28.12+2.34F 46.27+7.35 0.67+0.12°"

AHH group(n=40) T, 66.39+7.28 53.71+6.28 34.19+6.28 1.57+0.25

T, 65.33+6.28 53.02+5.17 34.62+7.08 1.53+0.21

T, 56.12+6.09* 42.31+6.53< 40.31+6.81 1.05+0.20*

T; 52.03+5.09* 37.35+5.07* 45.68+5.21 0.82+0.18*
T, 55.32£6.13% 39.92+5.41= 43.94+5.21% 0.91+0.15

AHH+CLCVP group

(1-40) T, 66.40+7.35 53.71+6.28 34.25+6.28 1.57+0.26

T, 65.56+7.21 53.24+6.19 34.01+6.02 1.53+0.24
T, 60.21+6.38> 48.35+5.12% 36.85+6.21% 1.33+0.22%
T, 55.12+5.06™ 43.02+4.09 42.79+8.47% 1.07+0.20%
T, 58.34£6.327% 45.45+5.09" 39.67+6.01% 1.18+0.21%

Spherical test HF coefficient 0.9065 0.8813 0.8439 0.7935

Interblock F, P 108.326,0.000 152.346,0.000 119.074,0.000 95.042,0.000
Time F, P 72.952,0.000 83.265,0.000 77.280,0.000 62.317,0.000
Interactive F, P 50.443,0.000 61.245,0.000 55.462,0.000 42.065,0.000

Note: Compare with control group at the same time point, *P<<0.05. Compare with AHH group at the same time point, °P<<0.05. Compare with T, in

group, ‘P<<0.05. Compare with same group T,, ‘P<<0.05. Compare with same group T,, °P<<0.05. Compare with same group T;, P<<0.05.
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