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Abstract

Objective: To explore the effects of different intraoperative PgrCO; levels on cerebral oxygen me-
tabolism and postoperative cognition in elderly patients undergoing Da Vinci robotic laparoscopic
prostatectomy and radical rectal resection. Methods: A total of 60 elderly patients who were
scheduled to receive Da Vinci robot-assisted laparoscopic prostatectomy and radical rectotomy in
Affiliated Hospital of Qingdao University from June 2020 to June 2021 were selected as subjects.
All patients were randomly divided into three groups (n = 20): Group L (25~30 mmHg), group M
(30~45 mmHg) and group H (45~50 mmHg). Heart rate (HR), mean arterial pressure (MAP), cen-
tral venous pressure (CVP), end-tidal carbon dioxide partial pressure (PgrCO:), oxygen partial
pressure (POz), Jugular bulb venous oxygen saturation (Sjv0:), and optic nerve sheath diameter
(ONSD) were recorded before anesthesia (To), open pneumoperitoneum (T;) and 30 min after
opening pneumoperitoneum (T:), 90 min after opening pneumoperitoneum (T3) and after the
closed pneumoperitoneum position (T4). The patients were scored on the mini-mental state ex-
amination (MMSE) 1 day before surgery, 1 day, 3 days, and 7 days after surgery. Results: There
were significant differences in Hb at time T3, Tz and T4 (all P < 0.05). There were significant dif-
ferences in SjvO; among groups at time T4, T2 and T3 (all P < 0.05), which were group H > group M >
group L. There were significant differences in ONSD among groups at T,, T, and T3 (all P < 0.05),
and they were group H > group M > group L, with significant differences among groups (all P <
0.05). MMSE scores in three groups were significantly decreased 1 day after surgery compared
with the 1 day before surgery (P < 0.05). Conclusion: High level of PgrCO: is beneficial to maintain
the balance of brain supply and demand, maintain the stability of brain oxygen metabolism and
reduce the risk of POCD in patients.
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1. 5|8

POCD & —FARJEH WK™ EHLKEL —, ZRETZFEEEARG, FERICHEIRM. 12127
OB B NIAEAFERRME RG I RAE, ZRAETARE 7 d [1], POCD X 24 B H &N HE M,
FEAK B AR B (8] S MRS TR), Soma S ) HOR AEVE R &, IRm EE ARG MR, WK EE
POCD (R A= AR b — B AR T AT RIRT T 2] P.CO, HITHE BE S AL A T R 5 i POCD )
TEAE (3]0 IAZF B LA N 5l B I s 5 A 21 BRAR VA PE D B AR (RALP)IZ 7 M 11T 41 Bt ARV AR AL e e # 11
FARIR[4]; IBFFETHLEEN B RR I AR BIA A H i 2 5 > BR 5 B i VKR A A5 X P A FAR
KHU trendelenburg 7R67, 1ZAAENL T EE T PerCO, K T FEMIF AR, AlEEE POCD HIKAH K. &
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I 12 LLBAN ) PerCO, KT RIS 35 FHHLAS A 4 R I AL RS A g
2. MMERHE
2.1, — iR

IEHL 2020 4 6 H~2021 4F 6 H 5 5 K27 bt & B2 Beisoin i #3807 18 25 A WL Nl B s s 5 it 210 i 1)
FRAFN B ARG AR 24 858 60 BB FIRT R o BEFE R 55~80 &, HEBRANTA NI RERRiG & H
P B i L 0 SR N e BRI R I = o H RIS IS ARSI . AR C R BRI R
PR Pefe 2 o floite, JF 5 B s K@ AT A1 R = .

TEFTA BE AL = 41(n = 20): 43 B AAK PerCO, 4H(L 41, n = 20), PerCO, /K F-F HI 7E 25~30 mmHg.
W PerCO, 4I(M 41, n = 20), PpCO, /K FEHITE 30~45 mmHg. 7 PerCO, 4H(H 41, n = 20), PpCO, K
P I FE 45~50 mmHg A PerCO, 20 55 17 4], 22 3 491, 4F- ¢ 55~80 %, ~1-34)(67.55 + 7.65) % : BMI 19.68~31.41,
F15(25.24 +£2.81). HAEHY 18 ], L& 2 9, F8 57~77 %, “F-35(68.40 + 5.66)% ; BMI 20.93~29.43,
FE(25.73 £ 22N EAURA T 18 B, L2 i, S 55~78 &, “F5(67.65 £ 6.26); BMI 21.82~30.46, “F
¥)(26.01 £2.93). R =H—MTR, ZR L IEE (P > 0.05).

2.2. WEREIERNTTE

AT BEAEAARA LY, #ATIERES, RATZER 8 h, FEUK4 h, FRERFE T HIITA B E
FAHH AL IO (HR) PR, OB E(ECG)SFHERE B I s—24 b i bk %, ik
TENFLBRANMME U Y FE ML A 5, R RR AT DR B Ik B S A 3t i A7 o R B A S B S
FRIK AR, JF AR RRIE 5 5, BN SRR 5 L/min TH SR, TNEUREE 100%, BREES 3 AT EAT =
TiteH.

2.2.1. KRB S

RIS S T2 T R IKIEE B PT R B 4 mg, 5 TSR Z0KIA M 0.03 mg/kg, #7757 KJE 0.3 pg/kg, 1K
FEUKEE 0.2 mg/kg, MR i 224 0.2 mg/kg, THSINEIES 3 min J& 76 0] MRS A BY T AT UGS, Stk
RS 8.0 IRMAE S, LR 7.5 IR AE SE, EERRENLEATIURGR S, FARIFMEE
NILAMR B3 B T LR 30° Trendenburg A6 VEE F, WU E NEFEEHES, KE
WA N 6~8 mL/kg, PEURATZE 10~13 Y/min, WXIEEL 1:2, PEEP 5 cmH,0, W NFIKE 100%.

2.2.2. RERRO4ESE

SR FH 2 S RIE, 1 DR 5 Ok S0 87 25 KB, FR B2 T TA M 4~6 mg/(kg-h), IR 1 2242 0.05 mg/(kg'h),
HHEEBAPRA B NG, FEEHRER. Z0E EIRE. 20K, MR L3RR, BT,
WCRNE RSO R (8 A @ AR SR B KR o AN F T B AR S H, L A PerCO, 7E 25~30
mmHg, M 41##] PerCO, 7£ 30~45 mmHg, H 415 PrCO, 7£ 45~50 mmHg.

2.2.3. REERFAEE

REECH SR, TRATF RN, FIKHEERTIES 1 mg, FHIW] 2 mg, FRBETBIEKGRE S
AR i U] 2 e [ 5 s o
2.3. WMEMIMIERR

TERREIT4E R (To), FFRURIERT(T,), FFRUAME)E 30 min (T,), FFBUSAEJS 90 min (T3), J<HIAAEAE
BIREJ5 (Ty) 5 A TA] SR8 SR M SN 71 546 F5 LE(BP) « O 2 (HR) I3 ik K (MAP) HLif ik (CVP),
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WEIR ) 38 AR (PerCO,), 4850 R (SpOy),  SRAE fE 2 V56 20 Rk R0 200 e ik 3 30 A A I <20 A, 4 S sl ik if
CO, 77 JE S 55 Bk BR T A M A BE (SjvO,), I 20 S 48 75 U 2 R85 TR A 4 42 4 .42 (optic: nerve sheath
diameter, ONSD), FF7r T FARAN 1 K, RJF 1R, 3K, 7 RKKHBHHEHK MMSE &XiE17INAT)
Rl &, MMSE P43 ¢ 30 435 24~27 4008 AR FEINRIDIRERRRG , 19~23 43 9 BE AN T RERSAS, 0~18
OYNE FENEI T BERERT, VPO FREIRIE > 2 4 R AN RN T B

24. G ERAE

AR S5 W AN 1R BT B s N EXCEL 4%, JF8H SPSS26.0 Ziit#f:, XA #ds i Eas
S AR AT ZE A VAT, AFA IR A BRI S EL £ FREZE (X £5)Ra, X I — AR RS
(FE& . BMI S8 N 207 25041, P < 0.05 AWM Z J A Gt 2 5 Lo X SR IKEREUR B (SjvO,) . R
P BH EL42(ONSD) % ] 25 K MR A& B R (MMSE) V3 5. IR 38 22 73 A A 2 &7 22 43 #s P < 0.05
MR = 2R A G R

3. 458
3.1. BEBE—MRERIHT

Sy LR =40 B S AR AR RS . MEA. BMI Fa8. 408 I (Hb) SR mlfE o, S ZERBA
Git2EE (P> 0.05). W% 1.

Table 1. General situation of patients in three groups (X s, n = 20)

F 1. ZHEBE—RIFER(¥+5,n=20)

—fRABR L# M4 H4 P14
(2 67.55+7.65 68.40 + 5.66 67.65 + 6.26 0.905
PERIE(B/20) 17/3 182 182 0.857
BMI (m?/kg) 2524 +2.81 25.73+227 26.01+2.93 0.661
KT Hb (g/L) 129.35 +23 .41 135.45 +15.44 136.85+11.11 0.357
%ﬂ‘z: i éﬂ: i PerCO, KP4 M 4H: 5 PppCO, /KP4 H4: & PerCO, 23 /KP4 BMI: B &F641; Hb:
EH).

3.2. BEBETEEKIKE G E RO ELE:

= R AN [ TR) R 2 R AN FE (SjvO,) A2 AH [F)(F = 36.256, P < 0.001), B [Al s 504G H
E U (F=3.588,P=0.001); 7ET,, T, TsHf[a] A =41EEMNEIKEREEAE(SjvOONERE it &
X(Ty: F=3.764,P =0.029; T,: F=11.312, P <0.001; Ty: F = 17.264, P < 0.001), H.7F iR =AM} A S A H
H >MH > LA, 78 ToM T, A 5 =48R TEH R 2 5(T: F = 0.045, P = 0.956; Ty: F = 0.999, P =
0.375). W% 2.
3.3. HEBEEFRNERMHLEEER(ONSD)HILLE:

= A R AN A ()AL 0 25 8 A2 (ONSDY)AS A [RI(P < 0.001), B[] £ 5 40414 28 & L(F = 54.81, P
<0.001). 7£ Ty, Ty T3BFAIA Ly My H ZHEE ORI ZE R G S 7= X(T,: F=9.083, P <0.001; T,
F =6.869, P =0.002; Ty: F=7.247, P =0.002), 7£ T;, Ty, TsMA] S Ty 2T EP <0.001), ERA
it o fE Ty A0 Ty 1) s 20 9 N2 TR S e ME BB 25 5 o L6 3
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Table 2. Comparison of jugular bulb oxygen saturation among three groups at different time points (X s, n =20)

< 2. ZHHBENRIRE S MERBKERE IBME LR (X 5, n=20)

HiE Sr4a T, T, T, T, T,
LA 79.18£5.69 55.07+13.07 5648+11.95  58.56+14.65  66.14+15.85
SjvO, (%) M4 78.71+536  60.54+13.81  65.26+10.35 70.51 + 8.28 71.73 +13.52
H4 79.11+497 6623+11.60  73.98+12.51 80.12+11.07  65.78 +15.33
PIHIT 0.956 0.029 <0.001 <0.001 0.375
P{E I <0.001
P fE 11T 0.001

(FE: L4H: A% PerCO, K T4 M 4l: H PerCO, /KP4 H 4l: & PprCO, /KP4 To: WREFEIFUGRT; Ti: R
§; T,: FFBUSIME)E 30 ming Ts: FRRAMESE 90 min; T, PSMEMAAIKEG; PE 1 H4FrwADSANERH P
f; PAEII: ANENASARZERER P AE: PAE UL ASEHBER AL AR 2 R0 P AE).

Table 3. Comparison of optic nerve sheath diameter in three groups at different time points (¥ £, n =20)

3. ZHBEAENESMEEHERLER (Y £5,n=20)

BiE Sr4R T, T, T, T, T,
L4 4.65+0.32 4.87+0.33 5.20+0.33 537+0.32 4.69 +0.33
ONSD (mm) M4 4.69 +0.37 5.24+0.37 530+0.34 5.60 +0.33 4.74 +0.34
H4 4.67+0.37 5.33+0.37 5.60 +£0.38 5.78 £0.38 471+0.38
PIHT 0.959 <0.001 0.002 0.002 0.905
P{E I <0.001
P {8 III <0.001

(#¥: ONSD: {MHZAIHHR).

3.4. &EBEE MMSE WS H B

—H B FHAFR A MMSE A2 [E(P < 0.001), BE S5 54 38 HE (F = 0337, P =0.916). 7F
RET 1R RJF 1R, RE3 R AJE 7KL M. H =4 EE 1 MMSE (234015 LORRET 1
K: F=0.477, P=0.623; RJ51K: F=0.028, P=0.972; RJi3 K: F=0.000, P=1.000; RJ5F7 K:
F=0291, P=0.748), RJ5 1 REAHAT 1 RULFEINP =0.006), ZFRAGIFENL, KREF3 RARE7
KRR 1 REFLEGHHE L W#E 4,

Table 4. Comparison of MMSE scores among three groups at different time points (X £, n = 20)

= 4. ZHRBETERTE S MMSE IS LEE (X 5, n=20)

B i ARET 1R RiE 1R RE3R P NEIS

L4 28.30+1.13 27.10 +1.33 29.10 + 1.07 29.50 £ 0.83

MMSE M4 28.05+0.95 27.20 + 1.44 29.10 + 1.65 29.50 + 1.24
HA 28.35+1.04 27.15+1.23 29.10 +0.85 29.70 £0.73

PIE 1T 0.972 1.000 0.748 0.623

P <0.001

P {E III 0.916

(¥: MMSE: G HREER).
DOI: 10.12677/acm.2023.133550 3840 I R 25 2 1 g


https://doi.org/10.12677/acm.2023.133550

PRGEH, XEA

4. ¥W1ig

AR SE6 1)K FH Trendelenburg 1847, JTames T. Mills [6]fRF 78 2 B, 334 L% N4l B B W R AR
FARPH 6.6% 1 EE HIL T AL PEI S, AT 8] AT AN — Mt B 22 1) 38 BB 45 5 R A LR R A7 1
14050 DRI T BRI 7 2 B SRANXS TR (AR AL BT R E NG 4%, 75 20 78 2 v 45 A RS o
1) PRI o

ARSI 56 308 1k SR 201 K RS L 00 5 K R S VR R M R e A R P, H AT
ZERFRIR, BN POCD [ kA 5 AR o J5y 3 o S8 VLR B2 () B A A S [7], [RIIREE Song [8]HAF 78 2
IR AR 0 20 e R 0 S L B B A S AR R T ML IR B ) 2 A AR R RAS - Shi [9] I
FR POCD MR AE S AR R A AL TR P A O, HL 20 kR SR 52 B R0 D0 A0 (1t 75 P IR
A, P pkek S AN B 5 R J5 DA RN Th RE RS 1R & AR A AH G, Huang [10] BRI 728 7 i J i 4t 75 2R A7
DA% i 5k A7 450, P40 i S0 P LA ek 00 i S A R B2 RSB, 9 LR S TR AR S5 DA i Th e B A S 4
KRG IREM KA, B E AN EE ) K5 POCD KA IR 2 DIAR G

J5I S S TR () AR 5 it B AT AR IR . Bk COL 20 TR MRNGEGIRFE . AR AL AT O ik
4 K[ 11]. Song [S8]HIFFFLR/RNELE . PerCO, BHKINE /3« I %637 5 (blood viscosity) 7 H
VAV T BN K (MAP) Pt A s (TCP) A O ik e (CVIP) & 2 =) 31 S TR B R S e (R 280 T AR IS
56 396 BUA 25 75 4 Bh i A1 R VTR AR (RALP)RIA S5 27 il B B ARG R (0 2R3, JLARAT 48 RS AR = 4,
AIHEBRARAL 82, L Trendelenburg 7R AN 23 4% MLk 84 77 AU AR k[ 12],  [F)BS AT DO B AR T
AR TT (GDFT)HERR O H R0 LR B0 77 2% S i 48 R REma s - ORIEFTA S8 H AR I 20K B 4E 55
(E—AEE HAHF K RRERI T o 45 R IEoR, M08 AR (Hb) A A1 O #f bk (MAP)
SERUR TG ZE s BRI RT DAHERR BT A Jfth T RE S R BRI B I R R, AR PerCO, K SR E0 45
of AT

ARSI 1) B H R AR A PerCO, AT % i S AR 4 75 7 7 Ao A S5 RS BE R 52 1
PprCO, /KPR LIESN PaCO, /K-FH il 48 Ax H BA REFIAHCHE, Phan [13]HIBFFTIESE /iX—45 8,
PaCO,-PrrCO, ) 2 TG I 0.8 22 5 mmHg, £ ] 4252 17GFI N s Law [14]88F FCUERA T PaCO, 5 PgrCO,
RAFAHCIE AR, DA S 38 2 IR ) — ST 75 B B K S AR AR B AT A 5T LA I, Barton and Wang
(IRE T TR YCNIIE PerCO, T LM E & B () PaCO,, HANIKIM S ALY . K A ] B fam it
PerCO, KR4, SRR PerCO, KT 20 M ERRAE—NVEH N, RIATIARIAFF PaCO, 7KF,
TEHERR ORI . MR FIRE . TRNEIRIE L AR H O kO 55 R 2% 11 B0 T BV AT 50053 T PerCO,
S ROPESIPON R AW I RS S YA NEMN SR - AL

Yoshitani, K [15]AF 553 B 20055 kR 000 R EE A0 0 420 70 R P8 7 S5 A 1 R L et/ — S fb — EURRIE T
(RIS A AL, WG 2 B AR S, R s o M 300 25 0 K o A R T DA PR S A 2 i SV T 58 I 00 PR 25
ST KRR SR VR 2 R — o P f i B A 1 5 AR 75 SR IR A4S R R [16], ARRBIFFTH, 7E T
Ty Ty =ANEFE] 2 SjvO, A B 22 5, Ty B [E] S &4 PerCO, KPR R —7KF, 4R SjvO, Jo i & 2
7, 38R PerCO, K5 SjvO, H K.

POCD &&FEE M E MG AME, <FEONMIIGE. 23], diZmAWEe /15245, POCD &%
SEBE ARG WA CNS IERIE, RIUMICAZEE IR . R IAETENFISCE, M™EE LS HIAR
AR ST RS R REEE[17]. TEARKSEI R ARG 1 K MMSE W 8ORAT 1| RIUIE FRE, (B2 KR4k
FREIEH K, 3R ARG RN 18] A PerCO, 7K-T-5 POCD 1A B AR S

22 MR 75 U B A R 22 B 1 ELAE(ONSD) & — PR AN B PRI AR 25, W] DR SR ASHI 1 P9 e (LCP) 1) 7t e
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1%, Dinsmore [R5 H s B A 2 ik il — 540 Bk 7 F ) s AR AP 2 B B AR A B, ~P351(SD) I 2K
4.2 (0.7) mm HNE] 4.8 (0.8) mm [18]. FAHIEHY E 12 AT LR 20k i — S840 Bk 73 A8 4k R AR 2h 448 4k,
B AR AR AL AR AT A A AR S N A R B O, HLREAOR[19]. 75 T 4 J0[20] IR L,
PPN 2 LRV PP 2RSS 6 AN H MMISE R A7/ B B 22 5%, ELAT N JE 1 40 41 MMISE -4
FHiEr, UEB ONSD ik fg$ 7R 3 (U POCD KA MR TR . AU FE, =418 1 ONSD 5
BZR(P < 0.05), ONSD 5 P:CO, 2IEAHK . IEMH PerCO, S, ONSD HIEE itk A, Mipy i,
BRI PerCO, 5 i 37 JR 3 K T 5 2 A2 POCD (19 7] REME BRI, PerCO, FRIUR FE I 56 it N e % POCD
A U S A 1

WU U 5 B SO ) AL DA R R IR VEAE T RBE T RE AN B2 B0t g, 5 S mT DUB IR %
ZFEARLAR, BT Z A0 RFEAR M SEES FEIE D o5 AN e 5 SR 0 30 e 45 s ISR F i) MMSE
BREFR—MER, EFE KIS EERHEEL =P SE —EMERAR, FEEENURES 2

SRV 58
Gr LTS, AR PaCOy KR, AN & RO IR, HeR % I AR RS,

5 A1 N 7 W D 7 =B BT 1917 e 2 R DR el e N o - ST N (- g G NS RN
N Th BE RS A AR O XS -

5. &t

PrCO, FRI7KT- AR RE S S 6 2 HA I S8 51 POCD, AR KT PerCO, A I T 535 DR 41
A R N R AR R AN AR BB K 2E POCD AU

S E WK
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