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Abstract

Objective: To evaluate the relationship between postoperative delirium (POD) and end-expiratory
carbon dioxide (PetCOz) in elderly patients undergoing knee replacement. Methods: A total of 100
elderly patients with knee replacement under general anesthesia were selected from Handan Cen-
tral Hospital from October 2023 to October 2024, aged = 65 years old, with no gender limitation and
ASA grades I to III. All patients were randomly divided into three groups by means of random num-
bers: low level PetCOz group (Group L, Group L, group L, group L, group L, group L. PetCOz = 30~35
mmHg), the medium-level PetCO: group (group M, PetCOz = 35~45 mmHg) and the high-level PetCO:
group (group H, PetCO:z = 45~50 mmHg) were maintained within the appropriate range through
intraoperative regulation of tidal volume and respiratory rate. The Chinese version of 3-minute De-
lirium Diagnostic Scale (3D-CAM) was used to exclude patients with delirium 1 day before surgery.
POD occurrence was assessed by 3D-CAM scale once a day at 1, 3 and 5 days after surgery. The con-
centrations of S100- protein and plasma neuron specific enolase (NSE) were measured before and
at 1, 3, and 5 days after surgery. Results: 90 patients were included. Delirium occurred in 18 cases,
the incidence rate was 20%, delirium occurred in group L > group M > group H. There were signifi-
cant differences in S100-f protein levels between groups 1 d and 3 d after surgery (P < 0.05). There
were statistically significant differences in interpoint, intergroup and interpoint interactions (P <
0.001). There were significant differences in intergroup, interpoint, intergroup and interpoint in-
teractions at NSE level (P < 0.001). Conclusion: Maintaining a high value of PETCO: in a certain range
during operation can effectively reduce the occurrence of POD in elderly patients after knee re-
placement surgery, thus shortening the length of hospital stay of patients, helping to save medical
resources and promote rapid recovery of patients.
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fem, B SRR ER KRG NI REFRGEE— R T ARG IFAAE(1]. 182 (POD)Z —Fh @B st K
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2. AREFZE
2.1. —i&ER

AT AR IR T O R A B S A kil RS B R B E G R . E$F 2023 4F 10
£ 2024 10 HHFEHATIRCTTEBRALRE 100 GUENT TN R PAbRdE: HERARR, F > 65 %,
ASA I~ 4, RET 1d 1) 3D-CAM W4 AFATE . HEBRbRifE: RATALE NI RERERT, EI. &
DIReRans, A MM um s, WOW sl e N, SC8 M@ . KA S E il BT
K N=H: A AEKF PETCO, H(L 4 PETCO, = 30~35 mmHg), 7KV PETCO, 41(M 41 PETCO,
=35~45 mmHg), 7K PETCO, 4(H 41 PETCO, = 45~50 mmHg).

2.2. HREERFAR

Ry FE N S JE E T AN R KO @, LI HR. BP. ECG A1 SpOa, K N AT Hesh ik 28 ) B &
AUENA Q] BP, X ETCO, fZ B AT HE, FFAL PR TS AL BRI S : 4 L/min AR EHRA 3
min, FHEKES BRIAMES 0.05 me/kg: 75 KJE 0.4 ngkg: WIGBKREE 0.3~0.4 mg/kg FINTRHT i 2242 0.15
mg/kg, T B0 A R BE R RO R S AR v U B A B AT B R, IE RN LEEAT HL bk
BEACH R BRI, WS EN 6~8 mlkg, WIFLLN 1:2, FFIRATZ N 10~12 K/min. A (] Wik
FIFRJE 0.2 png/kg. NPT i ZFEE: 0.06~0.12 mg/(kgh), FFEEZEANWHM 3 mgkgh. HisF XJE 0.15~0.20
ng/kgmin, WEGHEBIKEN 1%2%IFTE5H S0%FREM = IRAESME L3L WA fEFEAHS
PRI A AR YR 2 A RS AR S HUE PETCO, fRFFEAFTER . &HEEHIAR R RA B NE, 0ER
R ERE EIRER. 2 EMRS NSRRI E, 605 EhESERME I 20% A, A3 BTHE 5 .
SCRNEREYERROR, 1EE BIS IIAE BIS [A4ERFTE 40~60. AJ5KH PCIA, WA RAGFEHEE 8~12
mg FAEF KRB E] 100 ml, 7S 2 ml/h, FEEEH0R 48 he =4l HM T R
2.3, EEITME

ARAT 1d 1 L& T E IR RE A ARYE 3D-CAM &R TRATEZIFE. 3D-CAM &K G
& 4 MZWRHE: © SUERFEDRTE 2RISR, @ ERAAES: @ B4ERE: @ FiRK %
B, BWIANRIEQD + FHIEQ@ + FHE@EFFIE@. HEBR RIS EE . LR EE R TE,
BFEFER . M. BMI. ASA 2% 0L; RJG 1d. 3ds 5d B — 245 L s Il pREeRLEE 4= %
3D-CAM ERITAL B POD RANEN, Z4MRIERHE X 835 R PETCO, W B LI AR . REEA
J& 5 d W27 KA POD 434 POD 4 AIHE POD 4.

2.4. IN7EIEFREMI

WEHEARM LA 1dy 3dy 5 dISMAET, 2 ml, 4CEG 10 min, HUME, KA ELISA £ 3 4
A S1008 EE . ML T IS EEALEE(NSE) K F o 52067 72 4% # IR 70 5 B k47
2.5. GitER*E

KM SPSS 27.0 GEitE AT /0. THETURERMERNENTT ZRY, HEERER 2 K P<
0.05 MAZESFA G #E L.

3. &R
100 ) S R BE VT 4 31, DRIHARENECE FAR 6 6], &9 90 Il Hi3%5 . POD K4 18 fi], &
H 2N 20.00%.
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3.1. ZHH—EREER

Xf S SR A ES . PRSI BMIFESL. ASA H 0 S5—MIE LT St r, iR ER =4

8] EL AT i3 22 5 (P > 0.05), W% 1.

Table 1. Comparison of the general conditions of the three groups of patients (¥ + s, n = 30)

F1. ZHEE—RBERLE(x+5,0=30)

— AL L4 M4 HAH P1E
I (E) 67.57+1.72 67.67 £2.06 67.90 £2.77 0.838
P L (5B 22) 16/14 17/13 18/12 0.873
BMI (kg/m?) 2339 £ 1.05 23.63 +1.33 23.72+1.38 0.577
ASA F34(1, 11, 11D) 10/18/2 12/16/2 10/16/4 0.842
AT Hb(g/L) 124.97 +5.80 125.50 + 5.47 127.13 + 6.57 0.346
ZHE FIREE) 5.63 +1.63 5.17+1.82 5.57+1.59 0.512
i I (f41)) 14 (46.67%) 13 (43.33%) 14 (46.67%) 0.956

R PR (1) 5 (16.67%) 7 (23.33%) 6 (20.00%) 0.812

56 L9 (1) 2 (6.67%) 1(1.33%) 1(1.33%) 0.770

E: BMI NEEREFEE, ASA JvEE M E M2,

3.2. =4H 51008 H & NSE /KELEEHB:

=4 H5 S100p 5 H J NSE R BEK P ARHT 2RI LGt = X (P > 0.05). fEARJE 1d, S1008 & H
S NSE R THE s, B I E A3 in 200 H iz 8 FREras, dArRmh L4 >M A > H 4.
S1008 EEHAEARNG 1 d ARG 3 d A ZEFH G H 2 (P < 0.05), FFHI SUE L IR A2 BAR
HERB S22 (P < 0.001). NSE fE4LE. B e, 28 « B S RZ BEAEHEZRBS5E (P <

0.001). WL 2.

Table 2. Comparison of s1004 protein and NSE levels in the three groups at different time points (x +s , n = 30)
2. ZHBERERER 1008 H K NSE KFEEB(x +5,n=30)

AR RJg 1d AR5 3d ARJg5d
L #H(n = 30) 0.14 £ 0.05 0.49 +0.48 0.40 £ 0.39 0.25+0.28
s1008 M 4H(n = 30) 0.12 £ 0.66 0.38£0.27 0.32 £ 0.20 0.23 +0.06
H #H(n = 30) 0.11 +0.06 0.22+0.21 0.20+0.13 0.15+0.08
F 1.361 4.724 4514 2.572
PI & 0.262 0.011" 0.014* 0.082
PII 18 <0.001**
PIII & <0.001""
L #4H(n=30) 15.45+3.24 2631 +2.16 22.35+1.38 18.63 £1.26
NSE M 4 (n = 30) 16.06 £2.22 23.11+2.07 20.26 +0.97 18.16 +0.48
H #H(n = 30) 15.17 £2.06 20.97 +1.38 19.67+0.71 17.19+£0.83
F 0.947 59.989 52.988 19.264
PI & 0.392 0.000™ 0.000™ 0.000™
PII {& <0.001**
PIII {& <0.001™
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33. ZHBERFIERLREER

SHBREARGERILRAE 186, LARASH, MU KL 76, HAKRLES3 G, =4 EEdn kA
8] B 55 18] 22 R B GE T H R SU(P > 0.05), T I S B AF7E 22 73 G il 222 (P < 0.05). L% 3.

Table 3. Occurrence of postoperative delirium at different time points in the three groups (¥ £s , n =30)

3. ZHEEREIEMNESIERLERR(x£s,n=30)

Baxil ARfE1d RJE3d RJE5d
L 4l(n=30) 8/22 6/24 4/26
?%;%ﬁég M %H(n = 30) 5/25 4/26 2/28
H #(n = 30) 2/27 2/28 1/29
e 4.320 2.308 2.169
PI 0.115 0.315 0.338
PII {8 0.049"
PII {4 0.895

4. ¥Wig

RIGEESZFEERGELRRARJGEFEEEBECEVIAAL, HTFREE NOSHr2RN
MPHA R RER, AR ETR EF e RJG1EZ R & ZFHLH], 5 WA DG A ARy
ARLZ AL . JeAh, B RFIET EGZMEIE, RIS INE, XW5IERRKEHRKS]. 3D-
CAM VP42 IR R IS Wi S F T H . AR TR 3D-CAM 2Rl A J5 18 %252 F B BURR IR I R T
H, {H 3D-CAM 143 1l Geid FE 12 W& %2 (6]

PaCO /2 i IfiL it & 1) 55 B 45 5 7, PaCO, FIIE 38t i, o AL 37 2 H 2 A S T vy, M 3 v
#m, AR, DUk POD K4S, Kk, A& E) PETCO, IR, f#HLik PaCO, 4EFF{ER
FKF, T I R K, SR THAZIM RS, e AR S A DGR A A I RORE (1 R A

HAX R84 T MR B (S 1008) & — PR PEES 85 & 8, EZE e 2B A SRR, TR AR i 2843
Bittibric . EIEFE T, SMEIMF S1008 EE & =MD, KT 0.2 ng/ml. SR, 4% A 45 B0
oG J5 B A, S1008 28 1A v] LIRS 5 SO oA I 2 (R B Tt o A 2 T I W2 2 S ] R
IRUEERI FBE RO, L S1008 E AACFIE T, 1iE S1008 & AKE 5 HA T BEIE 77 1E
—EAH RN, WA R AE— @ R AR A A D et AR R (7] AR M4 15 B AL A g e 52 458 1) 15
BR, S1004 £ A AT LLMBCEE RS AR, SEUEH S100B & AR E T F . XK A LE S 5
5 R B RN TS AR 5, DR T DAV AN B Th RE 42 3 bR 481

BEAh, 53— Fh SR & A bR ic ) = R 4 ok e MM BEALBE(NSE), - ZAFALE T #h & oA 42 9 4y
WY, 5 PRME RN RE SHERFE0]). ERARY, FRIBESSEE T RERY, #
3 NSE (IR 2 . NSE FH s (ML AT 87 2 o500 Ja PR Al F2 1 %, LUk, NSE FIRERCIA 7 4%
AR R LA REN TR BRI, SBMEuR AR . A, NSE B 5 REEAHEE T E M
R BRI JE RN, 25 POD WIRAEFIKIE . TEIES AN, Mg ) NSE KPR, SAMA A
BRI, B ML NSE 7K P45 28 2V A N Th RE B RS AT ¢ o 3X — R I AT B B T 5 J Rl v XU 23
NI BB AT FF[ 101 48 Hh B Ui 452497 55 3 I3 NSE & Bl bl A5 vl fig R A N A Zh REREAS 1]

ZELHTIR, AHE TR IA A PR R AR R B U 2 52 1 JE 1L 1008 8 B K NSE K,
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