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E: BN T AH M ZH R g 3T AR (BCP) AXFTHFAREHFBAIEFE (1S0,) &
RENmI G Hrm, Tk SRIRFRA L RETEF BCP AX YT REL 866, F# 60 ~79%, 4k
F 42 ~ 78 kg, EERBEITHA (ASA) 54 1 ~ 4R, KAMAKF R ENEF ML A FHU, EFF
ARZEMNHESE (PLCO,) A (C4, n=43) SeAHFEGHsmas (PHC) 44 (H4, n=43), iLRKRE
(T, &&H#FE 5 min (T,). BCP /& 5 min (T,). BCP A REM [C L4 P..CO, 35 ~ 40 mmHg,
H 244 P,,CO, 50 ~ 55 mmHg, #=#-F3¥3h/E (MAP) 60 ~ 65 mmHg] /& 5min(T,), 30 min(T,), 1h
(T,) Ferk A-FEMLE 5 min (T,) B % SO, TAL, RHERMEERSAAFETHRES (CDE) XAH L, HRELIE
MR BB, F T, T, o T, B EFHIRINE IR Z AR —42, SI00B BARE, RiT1d, KE 14
7AdRAM B KRERTER (MMSE) #HhREikmdhtt, R CHUBHET ~ T, WSO, K T,
Bk, HAT, ~ T, BLER T, BHK, ZFAATFEEL (P<0.05); MAEZERE 1d(T,) o AR —42Fe
S100B ZFE & T T, (P<005); HALT, ~ T, .4 SO, T C4L, CDE/KT C4 (P<0.05); HZET,
B S AR —42 A2 SI00B BEMKT C4 (P<0.05); MABEIKME, ERoHhidsd, LFFEHRB
B, PACU i@ o1, T ofoReb £ & Rk, ZRHYRAFTFEL (P>0.05); HAEHF KBS 1 d MMSE
BT ARA (P<0.05); HAKRE 1 d MMSE #4535 T C4, KEihkaikE#s (POCD) KT Cc4a
(P<0.05), &t AFHEZHRERETRSLGREEBCP TRAXPTEHETKEHS SO, BikhniF AR —42 4=
S100B @ RE, BV -FH POCD 694 4,
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Effects of permissive hypercapnia ventilation on cerebral oxygen
saturation and postoperative cognitive function in patients
undergoing arthroscopic shoulder surgery
in beach chair position*

Wen-yong Peng, Hua-yan Lii, Jun-feng Liao, Zhi-jian Lan, Wen-long Tu
(Department of Anesthesiology, Jinhua Municipality Central Hospital, Jinhua, Zhejiang 321000, China)

Abstract: Objective To evaluate the effect of permissive hypercapnia ventilation on the cerebral oxygen
saturation and postoperative cognitive function in patients undergoing arthroscopic shoulder surgery in beach chair
position (BCP). Methods 86 ASA I ~ Il patients, aged 60~ 79 y, weight 42 ~ 78 kg, underwent elective arthroscopic
shoulder surgery in the beach chair position (BCP), were divided into 2 groups using random number table method:
control group (group C, n=43, P,;CO, 35 ~ 40 mmHg) and permissive hypercapnia group (group H, n=43, P.,CO,
50 ~55 mmHg). The rSO, was monitored by using the near infrared specrometer (NIRS). Record the regional cerebral
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oxygen saturation (rSO,) in the time before anesthesia (T,), 5 min after induction (T,), 5 min after BCP (T,), 5 min
after ventilation (the P.;CO, was maintained at 35 ~ 40 mmHg in the group C, and 50 ~ 55 mmHg in the group H by
adjusting the anaesthesia machine, the mean arterial pressure was maintained at 60 ~ 65 mmHg) (T,), 30 min after
ventilation (T,), 1 h after ventilation (T;) and 5 min after supine (T,). The occurrence of cerebral desaturation event
(CDE), anaesthetic resuscitation and adverse reactions. Blood samples were taken from the peripheral venous at
time of T,, T; and T, to check the protein concentrations of AB-42 and S100p. Cognitive function was assessed by
mini-mental state examination (MMSE) at 1 day before operation and 1 d, 7 d after operation. Results Compared
with T, the rSO, in group C was significantly decreased at T,~T, (P <0.05), the rSO, in group H was significantly
decreased at T, ~ T, (P<0.05). Serum A -42 and S100p proteins were increased at 1 day after surgery (T,) (P <0.05).
Compared with group C, the rSO, of group H at T, ~ T was significant higher than group C, the incidence of CDE was
significantly reduced (P <0.05). The serum AB-42 and S100f proteins of group H were significant lower than group C
at time T, (P<0.05). There was no significant difference in the incidence of hypotension, sinus tachycardia, nausea
and vomiting between the two groups, the time of tracheal catheter removal and PACU retention was no significant
difference in the two groups also (P> 0.05). Compared with the time before operation, the MMSE score of two groups
decreased at 1 d after the operation (P <0.05), the group H had significant higher MMSE scores and lower incidence
of postoperative cognitive function than the group C (P<0.05). Conclusion Permissive hypercapnia ventilation can

increase rSO,, reduce the concentration of serum AB-42 and S100p protein and reduce early postoperative cognitive

dysfunction in patients undergoing shoulder arthroscopic surgery in the BCP.

Keywords: permissive hypercapnia; beach chair position; arthroscopic shoulder; cerebral regional oxygen

saturation; postoperative cognitive dysfunction

BEA BN BOR A SR A, BOR B2 1Y JH 5T
P B H PR BRI M TR BT AR, JH T
FAR SR E T LU MERIAS (beach chair position,
BCP), HJy T/, PREREFEMT, AP
BLYEHIPERE R, TR, BCP B A A
SRR T R e, (H 4 B RRIIR SR 1 BCP
AlRE S N EARIN R, JCHOZMEBIMFE ( cerebral blood
flow, CBF) B/ ", FRN EAR TR MERE I, 2oik—
ARV IR LT, DTS 0 g ) S A ™ A
B 5E P00 1 3 B BCP JH 1 88 T AR - IR =
AL 5 & (end—tidal carbon dioxide partial pressure,
P,CO,), W %< 8 & N %A 1 A1 (regional oxygen
saturation, rS0, ) MIARJFINFNIIRERI AR 1k . BRIRE LN F -

1 #RFTTE
— R ER

PEIEIIAT BCP JE G558 AR 86 ], A1
60 ~ 79 %, KT 42 ~ 78 kg, KT WFRERE +15%
[ FERE (kg) = B (em) -100], PR, £
R BE i /325 ( American Society of Anesthesiologists,
ASA) 73 1 ~ M4k KA BEYLE 7 R0 o IEH
P..CO,Z1( C 4 ,n =43 YFI Fe /P S AR AR MLEE( permissive
hypercapnia, PHC) 4 (H 41, n=43). BEMETLR
WEARRRIE S . PIZLRE AR . T ASA 738, 1K

1.1

JiE%% (body mass index, BMI) FIAHTILZL 5 R E
ek, ZSRBTIG A E X (P>0.05), BA AT,
W 1, HEBRPRE « A ML . PN RGPR
Wi s AT Bl L BRI A m IR
W DRI SAROE PR 8 . ARBFR & BE B e
Ze ottt JF 5 B MR R S RS R A
1.2 FHik

BHEANTARE G W M R, WSO
(electrocardiogram, ECG ). Il J& (blood pressure,
BP) Fil ik 44 1f % 79 A1 BE (pulse oxygen saturation,
Sp0, ), JFHCEFARM Bk, #0456
FEOKAE 1 g/kg (15 min), Jay bR T A7 {2 0 456 20 Ik 2
TSI AT QI B K, A7 G0 B bR FE s Y 1 R i
BETEA LK, BCP BB AN HE K, R
JHI FORESIGHT 3 2L SMOGIE X (CAS A ], K )
We I 2B E SO, [ s fef P il F SRS FE %5 ( bispectral
index, BIS) Wil FRIFIRIE . BRIFVE S - HRUCHHPKHE
HEE IS RIE 0.5 wg/kg. MKFEPKER 0.3 mg/kg F1I =]
il P2 0.2 mg/kg, R IS ATHLBOE T (WAH
WRE 40%, W SH 6 ~ 8ml/kg, WIELL 1 = 2, 4T
AR P, CO, 4EFFAE 35 ~ 40 mmHg ), BCP
Jei VR 0 W AL AR C 4 PLCO, 4E HF 35 ~ 40 mmHg,
H 4 P,,CO, fE 50 ~ 55 mmHg. JR ¥ 4E 45 . 5 1A B
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Table 1 Comparison of general data between the two groups
ikl AR 1 B PRI (55 1% 141 BMI/ (kg/m®) ARHTMELEF / (g/L)
C#Hl (n=43) 65.86 £5.76 31/12 23.34£2.58 135.67 + 15.26
H#l (n=43) 63.73 £5.46 29/14 22.64 +2.75 132.39 + 14.74
o x° 18 2.18 1.38' 1.45 1.12
PlE 0.565 0.793 0.774 0.853
(I 'f' yﬂ X : {E

4 ~ 6mg/ (kg +h), HiZ¥KJE 0.1 ~ 02pg/ (kg h),
T¥1) W7 245 I X BT /T P72 4% 0.05 mg/kg BIKTEST, 0Bt
DK SEF IS RJE 0.1 ~ 0.2 p gkes
1.3 WMEIEIR

SRR BEATFARE (T,). EHE)G S min
(T,). BCP 45° J5 5 min (T,), WM (C 4 P,CO,
35 ~ 40 mmHg, H 4 P,,CO,50 ~ 55 mmHg) J& 5 min
(Ty).30min(T,). 1 h(T,) FECHFEMZG 5 min (T,)
A LY SO, R4k 5 1 SRR A A T 2R F ( cerebral
desaturation events, CDE ) & 4E1E500 . TREEma] . BRET
J& WA = ( postanesthesia care unit, PACU) eae
BB A e OBl MKt AT O3l 28 s i )
RANEB . 180, HERE Y A RRIEE S5 R 5 1) %-F-
& [ BISEY 3 Bk (mean arterial pressure, MAP ) W
BRI FERRE Y 20% . BIS 40 ~ 60, WA S
JZ 40%] 1 min B SO, (°F-¥{H. CDE 4 150, T fE=
FERHERY 20% (SO, = 20% ) 5% 180, < 55%. A4
R MAP s ANt BERIME Y 20% , 4R I0E & A0,
Bk B 22 EUE AR ER 50 ~ 100 g BURRELB 5 mg,
IFHE Ty, Too ARJG 1 d (T,) BFI0] A0 BCNE ki,
R FH it B¢ 6028 W B 725 (enzyme—linked immunosorbent
assay, ELASA ) Ml 5E .55 A B —42 F1 S100 B K I E .
A BEEART L d, RJF 1A7d(Ty) RARZE

BEXE PR S K4 B % ( mini—mental state examination,

B (530), A2 (330) KifiF (95 ), &k
30 43 | WEE ARG INAIKSE . MMSE ¥4 < 23 43, H
AR JG MMSE 7ME 5 ARHT 1 d HH A7 FEAK 2 70 LA L
#, WIS INAINBERET (postoperative cognitive
dysfunction, POCD ) "',
1.4 FitEnEE

K SPSS 19.0 GEit A dEAT 70, IEZS A Y
THEPORILIE « bR (xxs) FOR, HEILECR
PR ¢ 4555, N HEBCR 2 I 07 22904 5
BBRLA (%) Fon, KM x K5 sl Fisher i)
AR, P<0.05 HEFAGIFRE L.

2 #HR

21 FHBEFAREXIBIRLE

PHZH FE B RRIRINT ] . FoREF ] Wi . i
M. JREFKI Y& R, 2R giit
HY (P>0.05), W2,
22 WHBEZM A SO, TIEFER

CHT ~ T8 SO, MKTT,, HAT, ~ T, KT
T,, ZRAGITH#EL (P<0.05); HHAET, ~ T, ff
RSO, Bl & F c 41, Midliis, ZRa%HE X
(P<0.05). W% 3.
2.3 WHEE CDE AR RMEZEELILER

HZ B #H RSP CDE & EFH EMKTFCA

MMSE ) [ 455 8 3 (10 3T), 2423 (350), i (P<0.05); M RFMMNE, SErHE0shd®, F
®2 WHBEFAHEXIERILE (rss)

Table 2 Comparison of surgical indexes between the two groups  (¥=s)
il JPRIEEHSTH] /min FARES[H] /min WA ETE Bt /mL I /mL PR AR /mL EIFRIE Ing
C4 (n=43) 125.92 + 15.85 92.33 + 12.75 1175.76 + 159.35 21.38 +2.96 235.69 +25.78 32.78 + 4.38
H4 (n=43) 136.17 £ 17.20 98.52 + 13.97 1248.98 + 172.76 2457 +3.13 253.76 +29.33 34.82 + 4.56
t1H 1.59 1.83 0.79 1.32 0.95 1.57
P{E 0.733 0.659 0.887 0.817 0.902 0.741
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SAERBRIE . PACU WHFEF ] | SO AR & AR
A, 2R RgitE L (P>0.05), W3k 4,
24 WHEEARAEEHAMMSEF S, Mi&E
AB-42F1S100B EHIRELLR

5 CH L, HYLAE T, F1 T, I 5 17 A B —42

% T C 4, T, W5 i W S1008 &K 1 T C A
(P<0.05); 5T, AL, FIAUBFH AT 1d (T,) B
I35 AB—42 FIS1008 HHFT T, (P<0.05); M4
AJE 1 d MMSE FEAMIEFARR, € 4IRS 7 d MMSE
PMETARAT (P<0.05), W S,

#®3 WMABRELRERESO, kE (%, rxs)
Table 3 Compsrison of rSO, at different time points between the two groups (%, x+s)

205 T, T, T, T, T, T, T,
C#4l (n=43) 77.61 +5.33 73.68 +5.16' 67.03 + 4.84' 68.93 +5.17' 67.68 +4.81' 67.60 + 5.24' 7143 £7.97'
H4l (n=43) 76.95 +5.57 72.87 +5.39' 68.45 + 4.78' 74.15 +5.87 7533 +5.76 75.27 +5.88 76.10 £ 5.45
t1H 0.60 0.71 1.37 4.42 6.78 6.40 3.22
P 0.549 0.478 0.175 0.000 0.000 0.000 0.002

H: TS T, R, ZRAZRIEEL (P<0.05)

*4 WAEE CDE MARREEZ4ARILE
Table 4 Comparison of CDE and adverse reactions between the two groups
3] ﬁ%wm/ Pmuﬁg CDE R Stk shid ok RN MKt
min Al /min i (%) 1) (%) 1] (%) i (%) i (%)

C4l (n=43) 12.23 +1.97 32.93 +4.96 41 (95.35) 11 (25.58) 1(233) 7 (16.28) 3(6.98)
H# (n=43) 13.19+ 1.84 34.51 +5.25 13 (30.23) 8 (18.60) 3(6.98) 4(9.30) 2 (4.65)
t/x’ & 1.08' 1.49' 39.02 0.61 1.10 0.94 0.21
P 0.867 0.764 0.000 0.436 0.295 0.333 0.644

e TN

#*5 MABEARGEMSMMSE /¥4, MiFAB-4271S1008 ERRELLE (rxs)
Table 5 Comparison of MMSE score, serum A 3 —-42 and S100 proteins at different time points
between the two groups (xr+s)

, AB-42/ (ng/l.) S100B/ ( pg/L) MMSE #4 / 43
A T, T, T, T, T, T, RHG1d i T,
C#l (n=43) 57.13+6.85 66.33+7.18" 69.75+7.43" 0.07+0.02 0.09+0.03 0.31+0.09" 28.15+1.28 24.58+1.62” 26.78 + 1.72"
H%4 (n=43) 58.43+6.55 62.81+6.89" 65.10+691" 0.08+0.02 0.08+0.03 020+0.07 " 27.95=+1.47 26.18+1.53" 27.16+1.89
t1H 0.91 2.34 2.98 1.16 1.55 6.33 0.71 478 1.06
P 0.367 0.022 0.004 0.25 0.126 0.000 0.479 0.000 0.292

E: 1) 5T, Z2RA50EEY (P<0.05) 5 2) 5K 1d K, ZRA%HEEL (P<0.05)
3 it BT A B v A T Y D7 A T g ki

BCP JH R TR B R ER G, A Fi o B B
SEAE, AR SR TR ML . (E A B RRRER
AT 8 BCP A AT RES N IR, CBF 984", i
EARPE IR, St DRI,
R A B P ™, SEURE RIABEAR R . A0
FERIE, R TARBEFER R POCD KA,

JE . SEIMWE AR . R PLCOL" AN K SRy 0 A i
o Tk R FARERZ Mg, & FAME
B MR SRR R S, ] BE T R i S 2 RS 4
F K LB THRF MRS, Z LU B PLCO, Fil
5K JRy 0 B XL A5 A B o B XL gE DA o A AR
A3 BE R R R AR T I AR, W R IR IR
FIF LA PHC. PHC J& 3 i 8 5% W W AL 056 3 fok 1 — 40
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WO, A FRVPERIBRIR AR YO MER R LR DT BT AR Bl A AUE R S AR D RE RS2 )

16 Bk 43 1 ( partial pressure of carbon dioxide in artery,
PaCO, ) fE—EfaFE N ThE ", Rl R o R
. A SCHk " W], PaCO, 25 ~ 75 mmHg i, il
M35 PaCO, BN R, Ml it PaCO, ¥4
RGN, PaCO, 481 1 mmHg, ik L7 S 3E 0 2.15% .
AL T B A R AUkl mT 3 2o 5 5 G =6 200 1 A i
SR AR i, FRARAEMI PN B pH (E, 38 AR
T =R (adenosine triphosphate,, ATP) ¥E
M2 AL, TR A AR RE Ty, (e R A0
PRI, deRed U e it e . PHC AS{LRENS N
M, $EEEEEARES, BB miE ", R
A R N . 2/ ) AR - WA o ] K % N7 1 K22
TS, BRI POCD AR, AR AN, HA
TET, ~ Ty B 5 SO, & F C 41, HJFEHE A RE A T+
A PaCo,, BN ECE MG, et B e s, A
Ml 1S0, BT C 4, WA, ZRA%I1FE
X (P<0.05),

POCD R ARFI TG T H W EE, FEEMFAR
Jei B PR b 28 RGN I RE RS IF RRE , IR
PN ¢ BT EUUEEL. CIZ R LA RRAE A
INAIRE S R ISR ™. 51 POCD MYJEHA - itk |
AR FEREPER . ORI, BIARWIMCEA . B, H
2 FARFAHTIREACE ", AL BT R
B2 . A PRI B RO 5 R 25 ™ A8 POCD
W7 RGO R SR R RIS
RGN A 20 B AA I T E R I R 22 0 e
MMSE FI# £ 0 2=, BAR MMSE XFFRmA
HIRE D) T BRI )RS AN 2, (HHAE POCD (A
2 " AR Y R, 2RFAR T Paco,
7K R L g 8 AR SR NI REIR A, 4 kTt
4l (PaCO, : 55 mmHg) BHEAJFINATIEEIL T —
SEALBRIE 41 (PaCO, : 40 mmHg ) F1 =& LB A%
2 (PaCo, : 27.8 mmHg ), HALHIATEER PHC H9m T
i LV B T AR M ot A ) B
AWFFE, W ERE ARG MMSE $F 344 A 6 72 R [
%, M HZHAJS 1d 8 MMSE ¥ 5T C 41, CDE
KT C 41, $m H 4Ll THm PaCo, 5, BT R
CDE WyRAE, MucEEFEAR TN EA —E i
YEEF, FenT BEALHIE < 55 PaCO, 5 N M 7 34
AR, SRS ™ B A — 3, AR
W, RJG7dHEEMMSE WE0 25 K555 L,
B C HMETF ARG, T RES ML E AR b6 — 4k

BRI RIS TR, S TE F 22 B IV e . 2R ]
A i AR EE T} SR - LSS R I ] i A
BB B3 POCD 520 , iR (EAFRSEIEE .

A B —42 1 S100B 2 [ J& FAX M 22 R Ge it 40 Y
U SRR SR AR , T SO TE A, 4R
RN ke ML BRAEAFAE . AT ™ W], BT R IR
BEENAB HASWIRT R, AB-421FhAB &
HEGEP I — R BRI w, il s Wi
R, TR IHIIIRE. I, AB-42 HH
KPRl A A S AR BRI S R A 15 L
S100 B A 2 H AR 28 28 G I BEURE SR S F
IEFRAS T AE M S L, 2 P 22 e A 4
fF, S1003 AR ICARME R iE AR, JTRERIR
{4 L5 5 Bt — 20 E AR ER I, 3 AL T S100 B
K BT ARBETE T, MR E RS L A B 42
R S100 B 85 H 7E AR EL 2 F-EMY 5 5 min FIAR
Ja U d #T R, H 2L A B -42 5 I ER A i
PR C 4, HAS1008 EALEARF 1d WK T C
2, WG 1 d MMSE PFMEFARAT, CHAR)E 7d
MMSE WHEF AR (P<0.05). [FFFIER T PHC fig
W/ SR IR AR AR T, s R AR S A
ol

P2 S U A IR BRIN TR] . PACU i B I TR]
IR . SEPE OBl E WO AR i i) AR AR LA
ZESFRILGE X 5O HRIE R BCP TR R
TEETARRE, BRI PLCO, AT A S 0K it & A
A, ATRES AN R NG,

Zi BRTik, PHC NLHI T4 BRI T BCP JH T
AT, ATLUMHI ML A B 42 18100 KL, K
FREARG RN RE, EAHIR R IETE A, [F
L 3 — 2D A 5E PHC 208 AR J5 AR D BE i B AR HL
il AT BN AR S e T RE A8 B A (AR I 4
Z % X Wk
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