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Abstract

Objective: To observe the incidence of postoperative delirium in elderly patients with sleep dis-
orders and their intestinal flora characteristics. Method: Elderly patients with sleep disorders ad-
mitted to the orthopedic department and scheduled for unilateral hip or knee joint replacement
surgery were selected. They were divided into two groups based on whether postoperative delir-
ium (POD) occurred: the POD group (P group) and the non-POD group (N group). The periopera-
tive clinical data of the patients were recorded, and the fecal samples before the operation were
analyzed using 16S rRNA gene sequencing technology to determine the intestinal flora character-
istics. Result: After unilateral hip or knee joint replacement surgery for elderly patients with
sleep disorders, the incidence of POD was 29.5%. Compared with the N group, patients in the P
group were older and had a lower BMI. There were significant differences in the Beta diversity of
the microbiota between the two groups. The phylogenetic tree was drawn by LEfSe analysis, and
it was found that Gammaproteobacteria, Enterobacteriales, Enterobacteriaceae, and Ruminococ-
caceae were more abundant in the P group, Betaproteobacteria, Bacteroidia, Burkholderiales,
and Prevotellaceae were more abundant in the N group. Compared with the N group, the relative
abundance of anaerobic bacteria was significantly reduced in the P group. Conclusion: Sleep dis-
orders are closely related to POD, and the incidence of POD in patients with preoperative sleep
disorders is higher. Compared with patients who did not experience POD, the composition of their
preoperative intestinal flora showed significant differences, which may provide a basis for pre-
dicting the occurrence of POD.
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1. 5|5

B N 2R, FREZIMEIFERBTEFEF HENE . A HRIE, R51E%POD)2&
ZHEBEREE WIFRIEZ —, HRAERLN 15%~50% [1] [2]. POD &% LA FIFI/EM A B ik
IRGE R, TeE IR H ARG R AT AR, RN ERE ARG A TG G FIAE T 1) 5 2 A

A SCHRIRIE, AR FTA7E BRI RS ) 58 ARG & ZE POD KUK B B3, Z RO IFE T AR B 35 S5 AT R AR
BERS A AELE N POD R A2, ﬁAﬁQ%ﬁFVEﬂ%ﬁETﬂwﬁ 3] [4]o BB ONEF AR R
HARFTAEARFEAS S5 POD B UIAHIE, JFal il POD MR AE[S]. T B REARIE IR Th BE b 1f 2 45 A ] e
1@DE$%E%I%Z~,R£Wf%%ﬁ%$M WM%ﬁTwﬁH

Jor T8 P BRI SRR T AR B AN RE 4R IE AR BTN BE . S SR 2R, T HLnT DA
km&%\ﬁvwﬂﬁﬁw{ﬂo@ﬁh%ﬂﬁi@f%kaﬁ%ﬂumﬂao@ﬁﬁ&%ﬁ%ﬁﬁﬁ%
W, TSR EN D RE 2 AR 13]. BEHR RS 5 T 5 kK 4E POD, i il w2 /e i k3 — e EH,
FAORWEFLEL /D o DRI A U400 e W SR B HIR 5 15 22 4 £ 58 POD 1 R AR 15 10 S FL ol TR AR AE , PR G
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HEREAEYIFRICY, AT POD 1) % AE 3R B
2. MREFE
2.1. fARTIR

fiiik 2021 4 1 H~2022 4 12 AAE TR ZEHERHUAR EFEE . NikfrifE: (1) Fi# > 60
L, PUR; (2) ATERHAMEE SRS BB TR, (3) ASA 702k II~II1 2% (4) UL2%ERMENR 5 B 45 (PSQI)
W >7 98 (5) FPARMAAELER. HikkbrdE: (1) ETLFEA BBERTARKE R, 2) RAETEREGN
Silms. PR MO EIESE): Q) =N AMRAEAER. TUERSEVHIFIERZY: 4) fFAE
WXFREE RGBS HE : (5) MR BRI B IARZ; (6) RETFAEINMINRefmG EE: (7) A/mE
B DhReiiE . SFFANRHEBR bRt 1) 3 R F BT i B R R,

KH PSQI V& o BER &, PR RFH Il 1N H DRI EWBERRR S, 1 7 MR, A
e FREAR T & ROV ORI AR [R] . RERR A, BEERZKAL. #EHRZGY). HIRIDIRE AL, T
¥ 0~3 114, RUF RO, BN 14y, BER2 5, BEN3 I, SWHSES >2 40 ARE, &
BRFUN PSQL S, sy 21 43, f35rihm, Ui SZ 3 BENR T S 2 . S5 AHOCSCHR[14], PSQIVESr >
7 53 NAFAEREARFEAS o

K 187 RS AR S A AR (MMSE) AT R ETA RN D REFR 2, 7% 30 N H, &A1 43, &4 30 795 1K
P2 EFHRHATE L, HIRARBAAENThRERAT R, 2WibsdE: SCH <1848, /h¥ <204, ¥
Bl <24 4%,

2.2. FEEWE RN

AR R LR N 01, B IUE S AR AT e S (A, FH T BRI R 25t ED P P8 8 A e 2 <) 64
Aex E B G RN, SLRBCE T B BRSO S 10 ORAT R, R DU S BB 80 CURFE IRAT . K
H1 168 rRNA FE PRI 42 AR 3 A 5858 T A 22 A1k

2.3. RREFEIE

AT FEAN PR il BRI 20, MR R S 0 el RS AR ) e R 5 3. R PP BRI B, 28 0 TR i L 3
A % > 30% A AL TARINE, FETFRH S LARER 4~10 pg BE, #5 MR s 1 2# AT W 3= e
EHE FARE 0.01~0.3 pg/kg/min ERFMLE; #0F <50 bpm, TRIFEA 0.5 mg #E. A5 R il 5 ke
AR, AT A ERPCA).

2.4. FAzES4A

FRYE T A POD ) N4 : POD 41(P 41)A1E POD 41(N 41). POD &g K AEEBE ARG 7 KN
FHBEATHE S, AT POD H2li: KA EEIE R IF4r R (Nu-DESC) Bt & 5 - HHEHRASS) =R AZ
YU DA 75-ICU fiR(CAM-ICU) [15] [16]. FHARGAE: AHICPEI A 52 T4 H & & i 7R RASS $F45 A
CAM-ICU X} BHZA AT VAL, HARNBIR BT A G KA Nu-DESC X BE T, & KA 5
POD &, HNZ@EENH & BTS2 W,

2.5. MEIEHR

(1) ARHTCEEEEREAIRRTR, A THEIRPUREITAS; (2) RricsprimTr 0. TR R, BRRL5 Y 1E
PR i A R DR E TR IS 0045 (3) ARJE 1~7 R BERTHEAT POD K55 A -
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2.6. GEiHEFESHT

2.6.1. AOGeiHEHERIERFR T HT

K HI SPSS 26.0 HAFHATH T 40 HT, & BEHR AT IESIERR, FEIES o filldE A% £ bRz
oo, ARIES A Bt LArb 2 (VY 23 A2 IR FE(IQR) 1 R, 20 il ¢ ksl U KBt AT Geit ol 7036
ORGSR DAL B (%) R, I R 7 BB A SRS TR AT I AT 0T P<0.05 B ST E R

2.6.2. [HEEEFESHT

SR TOR T UG BEAT B85, SRR T B WAL BT, B4E: (1) OTUs 0. MR¥E OTU 1%
REREHHRE, PRI 1 OTU $H . AR 4, L E K EI% X R 7
HIHILA T OTUs, A XA T KNSR RZIX I B OTUs #(H 5 (2) Alpha ZFEVES T 8 — &
AGE AR BORIPAS T E VIV MURFAE, T2 48F5 A . Chaol FREFI KRG ¥ F % & Shannon fR¥E 45 H
HRERFE I A SN, fREUE MR, RYIER ARl Simpson T EURX BIRE 2 FEVEVEAY
TREUE M R, R ZREVEBE . (3) Beta ZREME: FIORICACZ AREAR L (A0 2200 B & Ferh F2 g0 A4
FR43 4T PooA J& M2 Rt R I B E K m s M A5 K, HEMIO AL BORMAR AU B 5 (4) LefSe 43
Brorid: LA 3T (LDA) AL G AR HUG R 7k, ik pyda B B35 2 R iR, aTfENE
YIbRicn; (5) WERM MM 2T BugBase fEL N T HBAT RUEM RRER B0 A Je 1) 2 5 LA, &2
USSP RS A FEERPIE. EE R, B EBUR S

3. 58
3.1. FEEEEARIGK IR A LB

AR ILTEIL 65 (] B, SEISEREARWER POD BRIP4 44 ), Hrb P 4HEFE 13 4], NS
# 31 %1, POD RAFN 29.5%. WALEEBARMIGRZR SR, 5N A, P AEEELR T BMI
BEERE G FR (P <0.05); HARTIERE L EZERP>0.05); W#E 1.

Table 1. Comparison of perioperative conditions between the two groups of patients

F 1. RABEREARABERLR

SN o PA N4 P{H

BEVI . n (%) 44 13 (29.5) 31 (70.5)
PR, n (%) 0.355

% 19 (43.2) 7(53.8) 12 (38.7)

gy 25 (56.8) 6 (46.2) 19 (61.3)
(R 75.6+7.7 792+9.6 74.1+6.3 0.047"
BMI (kg/m?) 23.4+3.6 21.1+34 243+33 0.005"
ASA, 1 (%) 0.692

i 29 (65.9) 8 (61.5) 21 (67.7)

11 15 (34.1) 5(38.5) 10 (32.3)
HEFEMR, FIQR) 6.0 (5.0) 6.0 (4.5) 6.0 (8.0) 0.639
EILES, 7 (%) 26 (59.1) 6 (46.2) 20 (64.5) 0.258

DOI: 10.12677/acm.2026.1672548 471 I R = 27k g


https://doi.org/10.12677/acm.2026.1672548

M A

(=3

BRI, n (%) 7(15.9) 1(7.7) 6 (19.4) 0.608
M4 & A(g/l) 117.0 (36.0) 107.0 (38.5) 121.0 (36.0) 0.455
EEREICD) 38.3 (10.1) 33.2(15.4) 40.0 (7.1) 0.150
ETANAE T £ (10°/1) 7.9+2.7 85+32 77426 0.403
CRP (mg/L) 15.1 (34.0) 18.6 (36.3) 14.2 (34.4) 0.545
PSQI, 4}(IQR) 10.0 (6.0) 12.0 (7.5) 10.0 (5.0) 0.120
R 1 (%) 0.896

HE N PRI 9 (20.5) 2 (15.4) 7 (22.6)

4 B BRI 35(79.5) 11 (84.6) 24 (77.4)
FAREE], 581 (IQR) 92.0 (29.5) 94.0 (22.5) 90 (32.0) 0.615
MG, n (%) 18 (40.9) 7 (53.8) 11 (35.5) 0.258
5 RFEKE, n (%) 27 (61.4) 8 (61.5) 19 (61.3) 0.988
Hifi &, mL (IQR) 100.0 (50.0) 100.0 (60.0) 100.0 (50.0) 0.437
ik, mL (IQR) 1150 (500) 1100 (200) 1200 (500) 0.413

vE: BMI NAEIRE, CRP N C KRMEM, IQR NI EEE, "P<0.05.

3.2. AA OTU BAESHER

A OTU WSR2 B VE=H B, v WHE L4 2435 4~ OTU, HESE45) 1787 4, P HAME
141/, N4Mf 507 4, WE 1.

Figure 1. The Venn diagram of the clustering results of the two
groups of OTUs
[l 1. FE OTU MERLERFEE

3.3. RMEHEASEME S
R B 2 A = B2 48 0% i 24 7T DASSHIE R A B 5 B o e o B 17~ JHLIRT , R 00 e 45 SR P
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FREER MBI LR AR NFEE, e, R, T i R H i 12
SIRE, YTEEOTGE, REE ALY SRR .

R S ), BEE ARG D, s G, TFEERMATT G N, P AN 4
BEVEH IS AL, OUT MFEZR K, WK 2.
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ApFRF R OTU X

Figure 2. Comparison of the two sets of dilution curves and abundance curves

2. PLEFRREZ AN B 2R b AR

3.4. #4E Alpha ZHEMESHT

Alpha ZFEME T 0] DU B AE VI BRI 2 A ERI 5 B, el gt 5 1T LLE H, WA
Alpha ZFEPEFEECI B 2 % . Shannon 6%, Simpson %Al Chaol fa%tbE:, T EZER(P > 0.05).
KW P AN ZH R ST N R R R AL, LA 3.

(2 Groups  P=0.1115 (b) Groups ~ P=0.0897 ©) Groups  P=0.839
; —
6 5 0.9 1000 - — :
§ 5 | l - § 08 _ TD 800 | I
g : £ 0.7 £
& 47 ] ' & ° 5 600 -
R g 0.6 8 :
34 : 400 ; !
— 0.5 _ ;
2 . o 200 - —

T T T T T
P N p N P N

VE: (a) Shannon 54, (b) Simpson F8%(, (c) Chaol 5%k

Figure 3. Comparison of the two sets of Alpha diversity
3. P4 Alpha ZHHMELLER

3.5. 7G4H Beta TSR
B —AN AR — AR, IS SN REEAA A . PCoA 70T EoR, HEFAT box BFR R P HA N
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Figure 4. Two sets of PCoA analysis
B 4. F4H PCoA S#fT

PC1(p=0.0038)
PC2(p=0.11)

3.6. FILAEEE LEfSe 9 HmE B IFER S

Bid LEfSe oAtk BB KB, P H y-4F  B# 9 (Gammaproteobacteria) « % # & H
(Enterobacteriales)~ Ji7#T % F#}(Enterobacteriaceae) &l B £H(Ruminococcaceae) 5 F B ;s N 4 gL T 1
I'] (Betaproteobacteria) « Il ¥ B 4 (Bacteroidia) « 1F1 7 2 /K {4 [K B H (Burkholderiales) . % 75 ik & £l
(Prevotellaceae) 55 FFE &L= WA 5,

3.7. PRLARAE SRR BT S 4

5T BugBase fE TR T H 1 R, 5 N4, P AREFEMENTFER R, 25504
BE(P <0.05); PIALIFERE. MR EE KA. B2 KEMEREBESURTELLE, REEEEREP >
0.05); ILI¥ 6.
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Cladogram

a: Prevotellaceae

b: Bacteroidia

c: Ruminococcaceae

d: Burkholderiales

e: Betaproteobacteria

f: Enterobacteriaceae

g: Enterobacteriales

h: Gammaproteobacteria
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CUeReg00;0.,

Figure 5. Two sets of LEfSe analysis
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Figure 6. Two groups of microbial community phenotypes prediction
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4. g

ARWFFTIEEL POD 1y &K N FEHEAR A5G 2 4F B EAE AT %, 45 R EIR, POD KRN 29.5%, B
TZFNHE POD KA 5.6~18.3%H & 17][18], UMLK BEAEBAIA REFREZB|H L KE. PAY
N ABF ML, FERA BMI 8 50H B3 £ 5, SRR AMK BMI f8508 % % 5 &L POD. =ik 2& POD A1k
MR R[] [2] [19], 1M BMI #5505 & EFRIREZE VML,

AW FURT T 2E BRSSP 2 RV REAT b, KL Alpha ZAEVEZT, 4R T A L
B FESTIEAWEER, RPUNEANBFRA —EMEBFALE. Beta ZHM PCoA /TR, W
B IEE B AP E I B2 5, R POD B#H R AT &MY 7 OF 3521k . LEfSe it
MR, PAMMAERN »-BREN. Wt BT ER. MERS, N ARAERN p-EHE
Il BN A EREREH . R IREREE.

il — W T IR B R A4 POD AT s, RTEEE . WAF . BB SRR W
B BRE S /E POD 8t =F B 8051201 245 =48R0+ HIBART 7t s, M e N B1%2 FE N A RS (MCI) A
B RKIGBRIR(AD)M B, ZIEBE T p-RIE W Wkt i B LR A R 2R s 2], AR
TESE[22], ABTEHR 1T RENS S iz 1 A 25 S R BN AR 8 B i A E MR I 450, 2 Tl R T 2R AL b A
AT = A B AR T R (SCFAS) B B I AR K o SUUFF B 1T T7E N 280 R A R 00 o LU B i 20 60%, RS i 22 )L
Ja BIRIAIARNRE 77(23], AD 24 B UM b s W35 PR [24], AU B @ & A K& SCFAs B #f.

SCFAs MY AT LUANImIBE A Yt diae i, Rt HAG 2 R R B ThRE(nPT 2 A 1), nT et g
T LASMOH SR 28 B P AR U [25] [26]. AHWFFUiEIE BugBase Tl 047 S, P 41HE N 41 % A =F
FER Rk, X AT RERZ M7 IE SCFAs £k, #1514 POD HIRA: .

A FEAAAAE— SRR M. B8, BT IEREFEREFEAENZR, 5 RAMREL, HEAR
AU RAEBE S — e WA, R T ANHNE, FEARERCD A BRI Fi 8 AR E I . IR, KA F) &
BRI, A ORI R G — PR, (EOR A AT PR R, IR A iR E AR, H4A Toe
HBARJGE, SRERECD RIEXT POD SN 5, ABEFCRNMERERT 7T, BF 7045 AR AR AT HEAR 5 hs 5
POD KA BA —@ KM, [HAREHHEE KR, 5B TG KA BEHL RIS — P I R
W9t

gE L, AWFFUE G ARV 2 R I ER A5 5 POD KA Z VMo, ARATHEARFEAS £ POD &4 R4
E, HARHZIE B RFRIE R A IR AR, AHSR B R AR bR iC Y m] BE A T3 POD FA R AE SR LKA -

E&WE

WHTAE B2 25 PA R R H (2022KY 1139); 438 17 40 B2 57 A S b2 B HPPXK2024-05); T 111 45
TERBEASS I A i 4:(2023HMIQ18) .

B
TR 28 R 135 B AR AT IR 50 B A A R AT S8
SE 3wk
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