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(=] BB W AFYEE R MAE (permissive hypercapnia, PH) X} 32 ik A IR A (carotid endarterectomy , CEA ) H
BEARFNFIIRER M. Ak BEIRATERM CEA B3 40 #1456 40~70 &, ASA A3 1T TNk, MERIARIR , SR FHBELEL T
FIE AP W HLES (R 41)M PH 4H(H 41), 541 20 ). R LAMUGE S EOLE , #1& (tidal volume, V,)8~10 ml/kg, IF:
W2 451 % (respiratory rate, RR)12~16 ¥X/min,PaCO, 35~45 mmHg(1 mmHg=0.133 kPa); H £ LI E S50 & , Vi 6~8 ml/kg, RR
12~14 Y/min, PaCO, 46~55 mmHg, 1C 3 FARET B8] F80 ik BELWTHT [E] JRAE I B] \PACU 45+ B B[R] S FE b8 AT . RATE LA R
W o A A (cerebral oxygen saturation, 1S0,) , 23 HITC AR (To) JHREEFE 5 BIZI(T,) JREFEZE TS 10 min(T,) (2084 Bk FH
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[Abstract] Objective To observe the effect of permissive hypercapnia (PH) on postoperative cognitive function in patients
with carotid endarterectomy (CEA). Methods Forty patients who were selected for unilateral CEA were divided into two groups,
aged 40-70 y, sex unlimited, American Society of Anesthesiologists (ASA) grade Il —1ll. The patients were divided into two groups by
random numerical table method:conventional ventilation group (group R) and PH group (group H). The parameters of mechanical
ventilation in group R with hypercapnia ventilation were as follows: tidal volume (Vy) was 8—10 ml/kg, respiratory rate (RR) was
12-16 bpm, arterial partial pressure of carbon dioxide (PaCO,) was 35-45 mmHg (1 mmHg=0.133 kPa), the parameters of
mechanical ventilation in group H were set as follows: V; was 6-8 ml/kg, RR was 12-14 bpm, PaCO, was 46—-55 mmHg. The basic
indexes such as operation time, carotid artery occlusion time, extubation time and post-anesthesia care unit (PACU) stay time were
recorded. Cerebral oxygen saturation (rSO,) was monitored by near infrared spectroscopy (NIR). The systolic blood pressure (SBP),
diastolic blood pressure (DBP), mean arterial pressure (MAP), heart rate, saturation of pulse oximetry (SpO,), end-tidal carbon
dioxide partial pressure (PiCO,) and rSO, were recorded before operation (Ty), immediately after anesthesia induction (T)), 10 min
after anesthesia induction(T,), immediately before carotid artery occlusion (Ts), immediately after carotid artery occlusion (T,), and at
the end of operation (Ts). The cognitive function of the patients was evaluated by Mini-Mental State Examination (MMSE) scores at

Ty, 24 h, 48 h, 3 d and 7 d after operation. Results There were no significant difference in operation time, carotid artery occlusion
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time, extubation time and PACU residence time between the two groups (P>0.05). Compared with group R, PyCO,, 1SO, and MMSE
score increased in group H at the time point of T,—Ts, the MMSE score increased at 24 h, 48 h after operation, which alleviated the
occurrence of postoperative cognitive dysfunction (POCD) in cognitive impairment after operation (P<0.05). Compared with T,, the

SO, at T,—Ts time point in two groups was lower (P<0.05), MMSE scores decreased significantly at 24 h, 48 h, 3 d and 7 d after

operation(P<0.05). Conclusions
operation.
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PH ventilation can improve cerebral oxygen metabolism and reduce the occurrence of POCD after

Cognitive function; Brain oxygen

A BRA A D2 mg, IRIGPKRER (475 .
20180614, VL AL A FRAA W] )0.2 me/kg JTURTH
P B 1 e (A PP 5+ 181225, VI E B S 2458 PR
A])0.2 mgkg, AR E ST THUGES, FTIFR S
BH HWPELE 12 2, PRI SGR (respiratory rate, RR)
12~14 YW/min, WS E (tidal volume, V;)6~8 ml/kg,
P CO, 4EFF 46~55 mmHg(1 mmHg=0.133 kPa);R 41
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R3  MLLERF S EE] A SBP.DBP MAP 0> Sp0,.150, . PrCO, HAE (xs )
EiE 7 251 % (f1) T, T, T, Ty T, Ts
SBP(mmHg) H#H 20 12849 115£10 1139 139411 1139 1206
R# 20 13548 11411 1139 140£10 11348 12745
DBP(mmHg) H#H 20 8244 69+8 67+7 1059 8246 7244
R# 20 836 68+9 67+7 8749 6726 7624
MAP(mmHg) H4 20 97+7 84+8 82+7 105+9 82+6 88+5
R4 20 1007 839 82+7 1049 8226 9343
DER (K /min ) H# 20 74.0£5.8 62.0£3.2 61.0£3.5 75.0£2.9 74.0%5.1 69.0£5.0
R4 20 76.0£4.5 61.0£4.2 62.0£4.3 72.0+4.2 70.0£4.5 66.0£3.7
Sp0x(%) H#H 20 98.0+1.5 1000 1000 1000 1000 1000
R# 20 99.0+0.9 1000 1000 1000 1000 1000
1S0,(%) H#H 20 73.142.6 73.5+2.7 71.4+1.6° 69.8+1.6° 69.6+1.0% 71.0£3.3
R4 20 73.6%2.5 72.7+2.5 70.1+1.4° 68.6+2.0" 68.1+2.0" 68.4+2.0"
P CO,(mmHg) H#H 20 38.5+1.8 47.2+0.9° 47.2+0.8° 47.0+0.6° 47.5+0.8°
R# 20 38.7+1.7 37.0£1.0 36.6+0.9 36.8+0.7 36.8+0.8
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MMSE PForFAR . A SR a5 2 2 K
[V FH A 285 5, R 2 ORR IR B L TR S R SR 02
S RWZE . CEA MEBERZHEERE AR PHT
ST LT 250 501 K AS W 3l A b st i i 4 SRR T 1,
R TFARRIGES S POCD HJEN ., N T kR
KA 2 N REH R AE , AAFFTR A PH 38 SR
AR v AR 4 T I

ARWFFEILEFE R, 5 Ty FLH, To~Ts B8] 5 Y
SO, {HAE /N, R XF F47 CEA By E , R #igh ik
BEL BT S 417 106 1) R A 002 A 4550 3 o7 R B i Ak 382 it
BRI Y SRR . AR £SO, (B KB 2 BMNHE R i AR 1k,
PG B0 25 T T R 25 )RR BB 6 mg 525 H
IR 8 g, IV R I 45T S H IR 10 mg B
JeRHF- 0.3 mg, LABK (E AN SUIHEF B CHS. 1SO,
M55 809% K F &k i, B LF- A 32 AR A v

o3 R A 5 M L A A T S, S Bl S e Rk ™
Iz 4,180, TR S ARG INAINGEM X R O &7
WERF LB T AR PR L et
S WM vSO, VE R —FhAER APER A, $R AR
JESH SO, (TS E T, 17 FL 5 A 0 W 2 ik
S UM R () A7 A0 S0P IO AR DG, 2% T T
25 T RE I R AE 25 AL 14 58 rh A A 1 SR L 5 T
it ",

BTG TR, 5 R 4LHE H 41E T~ T,
fist 1] 4511 rSO, (A5 K. T REFR T CO, AN I 55 3K F1
{1 — PR AT 3 R R T, 3 A1 S T S
i I 375 L B AR B C O, P M 283 SR I
FHZE BRIz S, T pH (EIREARA F TR
Fegite, PRILYE S PH 58 51 1 A2 rh 23 i PaCo,
FhEs MRk pH BEAR , DA 1T 21 i 20 24 A3
BIVEF o ZE I R % AT CO, 2 FEARES PaCoO,,
F Py CO, 5 PaCO, A48 R H. PyrCO, W I
AR TC R | R R PR AR B 5 R
P CO, SRS Bt PaCO,0

PH 245 T k60 IR AR S PRI 45, 7T SRR
S P AR 1 2 K, AL PaCo,
—EFEE FTHE, AR PaCO, F& 2 1E % 7K
o ik CEA TARMKE SN, CEA AR haemd I il
SN JHKAIE S R S L YD 53 B, T B, I R
MRS F s R, FIARISE % BT PH il



E R 58 7255 2019 4F 11 A% 40 %55 11 #]  Int J Anesth Resus, November 2019, Vol. 40, No.11 1055

SR B RRUS I 2 TR B B A 0, SR
POCD AR EMARG I RAE. AR L5
JETE CEA B s PH B A IR R E ARG
POCD (&4, AT REZ 1 T PH B} PaCO, J& , AL
BN I , KN I 7 L S R SR AR
TG G L AR . A WS s, PH 38 2 UfF
TEAL, T PaCO, Fh s 238 o 35k i af 45 1 i 38
TGP D & s PR AR S e
e A, RO ip R4 B3 B BRI B, 7 1k PR R
T 5 | AL 1R B R Z s o T HORHGA B
PPN 1 e A AR B AR 1R PH B AR K

BRI Z AN, AR AT — 3 1 R BRAE , 1] 4n
SIS AREAC TR /D ISR H s Fh A AR | I A
PRAEEF WY, A X H 4% 2H 4% Bt [8) i AR A A 485
HORFTH FUN T R R IR 2 2 ik R0 AR
Ja B2 R S5 T RE S X 45 R A —
s o AL, PH GBS 747 CEA B 2R Re AL
ARG POCD (& iR 2 0 Z 5% .

AWFoE 45 R FH , PH 3@ < 0T LA I CEA
[ rSO,, H4 T A xfin 9t o4 35 i LA, 98020 POCD 1Y
KA
FIERMR A VEE TR HAAEAER 35 0p 58

S 3k

(1] B, HE =, T, 5. A7 SEFTIRE N BBl K A IR A &
AEHE RTINS RERYSEIAT]. FRARRRRE 4%, 2014, 34(11):
1303-1305. DOI:10.3760/cma.j.issn.0254-1416.2014.11.004.

(2] XU, (REZE, AR, 45 Ul kP RS B AR H AR ) U ) g
FHRE R KR (1], [ BRRERE 552 95 2%5%, 2018, 39 (5): 496-
499. DOI:10.3760/cma.j.issn.1673-4378.2018.05.024.

[3] Kavanagh BP, Laffey JG. Hypercapnia: permissive and therapeu -
tic[J]. Minerva Anestesiol, 2006, 72(6): 567-576. DOIL:10.1016/.
jelinane.2006.05.001.

[4] TFolstein MF, Folstein SE, McHugh PR. "Mini-mental state". A
practical method for grading the cognitive state of patients for the

clinician[]]. J Psychiatr Res, 1975, 12(3): 189-198. DOI:10.1016/

0022-3956(75)90026-6.

[5] <2, XUHERE, (I, 2. M52 3l i kv A 1 T 080 ik
SRR A e gt i 0 A9 L[], FEIBR BRI 5 S o Ak, 2017,
38(3): 212-216. DOI:10.3760/cma.].issn.1673-4378.2017.03.005.

[6] Ishiguro T, Yoneyama T, Ishikawa T, et al. Perioperative and
long -term outcomes of carotid endarterectomy for Japanese
asymptomatic cervical carotid artery stenosis: a single institution
study[J]. Neurol Med Chir (Tokyo), 2015, 55(11): 830-837. DOL:
10.2176/nmc.0a.2014-0398.

(7] L, WHET, 22N, B AR a4 il a0 8 BT A0
i L A AN 22 D RE ORI SR [T]. BRI 5 5 i A
&, 2017, 38 (7): 642-646. DOI:10.3760/cma.j.issn.1673-4378.20
17.07.016.

(8] Tk, X, FrE, . ANy ik Wi il ik o B BEA 2%
JIBi 5 I P VA 4 - SSEPs \MEPs xS0, Kz 224502 Wil (1 LL 450
FRAERRE# 24 A5, 2017, 37 (11): 1322-1325. DOI:10.3760/cma.j.
issn.0254-1416.2017.11.011.

(9] FWIPH, BRAE, K24, 5. BEEH BT ARYM RS
ARG NHIINBERAT R BT S BUR (J]. FE BRARER 2 5 98 2%
2019, 40 (1): 67-71. DOI:10.3760/cma.j.issn.1673 -4378.2019.01.
014.

[10] Jeong H, Jeong S, Lim HJ, et al. Cerebral oxygen saturation
measured by near-infrared spectroscopy and jugular venous bulb
oxygen saturation during arthroscopic shoulder surgery in beach
chair position under sevoflurane -nitrous oxide or propofol -
remifentanil anesthesia[J]. Anesthesiology, 2012, 116(5): 1047 -
1056. DOI:10.1097/ALN.0b013e31825154d2.

[11] Parray T, Martin TW, Siddiqui S. Moyamoya disease: a review of
the disease and anesthetic management [J]. J Neurosurg
Anesthesiol, 2011, 23 (2): 100-109. DOI:10.1097/ANA.0b013e3
181{84fac.

[12] Xu F, Uh J, Brier MR, et al. The influence of carbon dioxide on
brain activity and metabolism in conscious humans [J]. J Cereb
Blood Flow Metab, 2011, 31 (1): 58-67. DOI:10.1038/jchfm.201
0.153.

[13] Borsellino B, Schultz MJ, Gama de Abreu M, et al. Mechanical
ventilation in neurocritical care patients: a systematic literature
review [J]. Expert Rev Respir Med, 2016, 10 (10): 1123-1132.
DOI:10.1080/17476348.2017.1235976.

(A3



