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[Abstract] Objective To investigate the effects of different arterial partial pressure of carbon dioxide (PaCO,) on
regional cerebral oxygen saturation (rScO,) in robot assisted laparoscopic pyeloplasty (RALP) in children. Methods Forty-five
children who received RALP in Pediatric Urology Department of the Seventh Medical Center of Chinese PLA General Hospital
from February 2019 to February 2020 were selected as the study subjects, by adjusting tidal volume and respiratory rate maintained
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PaCO, at 35-45 mmHg (group N), 30-34 mmHg (group M) and 25-29 mmHg (group L) with 1S patients in each group. Before
anesthesia (T,), 10 min after endotracheal intubation (T,), before lateral decubitus surgery (T,), 30 min after pneumoperitoneum
(T;), 10 min after pneumoperitoneum (T,), and 10 min after recumbent position (T;), rScO, of affected side, percutaneous pulse
oxygen saturation (SpO,), heart rate (HR), mean arterial pressure (MAP), pharyngeal temperature (T), pH and hemoglobin (Hb)
were recorded respectively. Arterial blood was extracted for blood gas analysis, and PaCO, was recorded, operation time was recorded
after operation. Results Compared with T, rScO, in the three groups was increased significantly at T, and decreased significantly
at T, in group L (P<0.0S); compared with T, rScO, in group L at T, was significantly lower (P<0.05); compared with T;, rScO, in
group L was increased significantly at T, and T (P<0.05). Compared with group N, rScO, in group L was decreased significantly
at T, (P<0.05). Two-factor ANOVA showed that there was no interaction between group and pneumoperitoneum at T, and T, T,
and T, in the three groups (P>0.05); compared with T,, rScO, at T, in group L was significantly lower (P<0.05); compared with Tj,
rScO, at T, in group L was significantly increased (P<0.05). There were no significant differences in SpO,, HR, MAP, T, pH and Hb
among the threes groups at each time point of Ty-T;. Conclusion Pneumoperitoneum resulted in a significant decrease in rScO,

on the affected side when PaCO, was within 25-29 mmHg during pediatric RALP and the risk of the cerebral oxygen supply-demand

unbalance increased.
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Tab.1 Comparison of the general information in three groups of children (n=15)
T H N4L M4l L4 P
9 /2 (191) 8/7 10/5 11/4 0.507
AL (H, xts) 8.20 + 7.16 11.00 + 8.41 11.00 + 3.16 0.581
IR (kg, xts) 7.97 £3.23 9.28 +2.66 7.67 £ 3.61 0.542
S I [mmHg, M(Q,, Q,)] 8 (7.50, 8.00) 8 (7.50, 8.00) 8 (7.75, 8.00) 0.951
F- A 18] (min, X+s) 199.62 + 15.47 198.33 + 15.00 207.50 + 19.69 0.532

22 /AT M (191]) 5/10

4/11 3/12 0.912

N. PaCO, 35~45 mmHg; M. PaCO, 30~34 mmHg; L.PaCO,25~29 mmHg
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R LB ILA A SR OGIE B UL (ts, n=15)

Tab.2 Comparison of related indicators at each time point in the three groups of children (x+s, n=15)
Ei=t7n T, T, T, T, T, T,

SpO,(%)

N2 99.00 £ 1.00 99.08 + 0.62 99.38 £ 0.65 99.33 £0.78 99.15 £ 1.14 99.31£0.95

M4 98.78 £ 0.97 99.33 £ 0.42 99.78 £ 0.44 99.75 + 0.46 99.56 +0.73 99.44 £ 0.73

L4 99.00 £ 1.15 99.50 £ 0.58 98.00 + 0.90 98.50 £ 0.58 98.50 £ 0.58 98.50 £ 0.58
HR(IX /min)

N 127.67 + 6.41 130.92 +13.40 132.00 + 16.37 127.83 £ 15.53 133.25 £ 20.08 131.50 + 6.60

M4 127.00 £ 9.70 123.89 + 14.22 125.78 + 15.36 123.89 £ 10.55 129.11 + 16.50 127.56 + 11.22

LA 120.50 £ 13.03  128.50 £ 9.54 122.75 £ 17.02 122.25 £ 16.07 122.75 £ 17.23 120.75 +19.41
MAP(mmHg)

INEZE - 66.17 +10.79 66.25 + 6.37 69.00 + 10.12 70.75 £ 11.45 66.75 + 11.64

MZ - 70.67 +10.26 69.56 + 11.93 67.89 +13.96 71.78 £ 8.51 73.11 £10.23

LA - 63.50 + 14.01 68.25 +7.09 59.75 £ 13.70 66.50 +2.89 65.75 + 8.14
T(C)

N - 36.66 + 0.46 36.56 + 0.62 36.45 +0.47 36.57 £0.48 36.55 +0.54

M4 - 36.68 + 0.50 36.63 + 0.54 36.67 = 0.55 36.74 £ 0.31 36.53 £0.35

LA = 36.55 +£0.58 36.50 + 0.50 36.45 +0.58 36.50 £ 0.63 36.65 = 0.39
pH{H

N4 - 7.35 £0.03 7.32 £0.04 7.40 £0.01 7.31£0.03 7.34 £ 0.03

M4 - 7.38 £0.03 7.36 £0.01 7.38 £0.02 7.35+0.01 7.36 +£0.01

L4 - 7.35 £0.02 7.35+0.03 7.35+0.03 7.33 £0.01 7.33 £0.03
Hb(g/L)

INEZEE - 101.80 +2.10 102.25 £ 1.91 101.74 £ 2.91 105.12 £ 0.03 101.90 + 3.00

M#L - 100.50 + 2.94 102.50 + 1.82 101.50 + 3.74 103.50 + 2.04 104.10 + 1.0S

LA - 100.00 + 3.31 101.50 £ 2.74 102.00 + 1.96 100.25 + 3.06 104.00 + 1.77

SpO,. LMK A MM ; HR. O3 MAP. VFHBIfkE; T. Wi ; Hb. ML 1; N. PaCO, 35~45 mmHg; M. PaCO, 30~34
mmHg; L.PaCO,25~29 mmHg

F3 B ILAFIE ] £rScO, i (%, Tts, n=15)
Tab.3 Comparison of the rScO, in the three groups of children at different time points (%, x+s, n=15)

2051 T, T, T, T, T, T,

N 64.16 + 5.87 67.20 + 5.32" 65.14 + 3.46 65.86 +2.55 66.03 + 6.93 66.25 + 5.59
M 64.03 +2.72 67.02 +2.24" 65.36 + 4.94 65.04 +3.71 66.22 + 4.82 66.41 + 5.66
L4 64.13 % 3.56 66.70 + 2.47% 66.58 +2.39 62.00 + 3.4400@ 66.39 + 2.42% 67.20 + 1.62%

rScO,. MM MIE ; N. PaCO, 35~45 mmHg; M. PaCO, 30~34 mmHg; L. PaCO, 25~29 mmHg; T,. T,. T NFEMz, TG
S T, TEAMEML, BRHE; TRERMEML, SR STAT S, (1)P<0.05; STAEFHES, (2)P<0.05; ST EFHEL, (3)

P<0.05; SNZILE, (4)P<0.05
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A e 2 R IF (BP E T, Z2 T, . =418 )LrScO,
VI TR, H2ERIHITFE L, HFREHRE
JU I Eib SRy~ M F (B T, 2T, rScO, I8 A
Frim, (HZERINTG 2R L, RVl AR
A FF AR LA eSO, 18 A I 8 50

TR 9 CO LN AT 5 il v, U
FEGE KR D, F L K (central venous
pressure, CVP) Ff N & (intracranial pressure, ICP)
s IKHEVE TR N MAP 5 CVPERICP Y 2218, FiF
PABRAEMAPIAE , S BT £ CVPERICP Y Jin al fif
o R N R . AR AR B, BILMAPTESR
S A AE AL E AN BT, A A i 1 T ATy L
W, P ST AR ElSco F WAL E . Co,
W HAT 0 8- 1 UK T T A ER VR A
T B TR ITLAGE L S 0T 1 4 7 ol A P, A



RO 403

20224F10H28H 474 R0l

T2 M0 TS0 LA A e, e M AT T I &Y
FHT87 I 5 R e 1ep™ . P58k, 1ScO,
5PaCO, 5 W B IE A SE L 3 ) b B4t B L AR JRR
BG5BT B, P CO,4EFF1E30~45 mmHgl N
B, rScO,MiE P, CO,MFEmMiAARE, =6MHEIL
rScO, B i = F <6~ H L, RFHBE /N
LR 1t A5 25 I REAT R, I 48 32 P COL UK Bl 1Y
AU Ly N TN LI < TN VAN 10 PN
T,. T, ZHBILArScOMUES S HEE T,
IR G, FeI RI{d PaC O, 2 H 70 A% T 1E 4 (5 1)
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