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The effect of cerebral oxygen saturation monitoring during non-cardiac

surgery on postoperative delirium: a Meta-analysis
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Medical College , Wuhu 241000, Anhui, China)

Abstract: Objective To systematically evaluate the effect of cerebral oxygen saturation monitoring dur-
ing non-cardiac surgery on postoperative delirium by Meta-analysis. Methods  Systematic retrieval of
PubMed, web of science, Embase, Cochrane, China National Knowledge Infrastructure(CNKI), VIP net and
Wanfang databases was conducted by computer from the date of database establishment to August 2019, and all
randomized controlled trials meeting the inclusion criteria were collected. Two members of research team con-
ducted literature screening independently according to inclusion and exclusion criteria and evaluated the litera-
ture quality of selected articles. Meta-analysis was performed using Revman 5. 3. Results Five randomized
controlled trials were included, including 446 eligible patients, 206 patients in the observation group and 240
patients in the control group. Meta-analysis results showed that the incidence of postoperative delirium in the
observation group with intraoperative cerebral oxygen saturation monitoring and intervention treatment was
significantly lower than that in the control group without cerebral oxygen saturation monitoring, and the differ-
ence was statistically significant ( OR =0.62,95% CI :0.39~0.99, P <C0.05). Conclusion Intraoperative
cerebral oxygen saturation monitoring and intervention can effectively reduce the occurrence of postoperative
delirium in patients undergoing non-cardiac surgery.

Key words: postoperative delirium; cerebral oxygen saturation; Meta-analysis

F—EEE N XUR 994 —) , &, FE LA - WF 78 A WF 58 07 ) < R IR 5 7 # » E-mail : candynear@163. com
BWIRAEE B A 3R (1969 —), 5 FAL BRI, WA= 0F 50 A= S5 0, BIF 5 U7 1 < R ¥ 5 B2 38, E-mail: gwj8581 @sina. com
— 657 —



2019 4F

A T R I 27 g 2 4l

6 4

A JF A 3 BE % 5 (postoperative cognitive dys-
function, POCD) J& — Fit Bl A ] UL () 1 288 2 48 5 %
hE . AR EART .60 L B EFEBREARG 1N
B POCD 1 & HH N 25. 8% RJF 3 M kHEFER
9.9% . TELMERIBISE T, POCD &% &4 T O HEVR T
GERFARARG AL b & SO B E ARG I
REJTBCARHI 0 T — @ BB M B SR AT T
RIS = T P A Gk R S0 2 AR 1 A R ) g ek
AR HEAT T A 44 EE ORI R B B 2 A T B A
(perioperative neurocognitive disorders, PND)”{E }y
ARFTEA 5 2 A B B R AR . A S O AR
BVEAE A 2N LA (pre-existing NCD) : R HTE 12 ¥
BIIA 0 B RE % #1s @ A J5 & % (postoperative deliri-
um) : B AETEAR G — Ji N B BE AT ELAE R A5 50k ph R
Hi2Wr 5 4t 1 F M (diagnostic and statistical manual
of mental disorders-5,DSM-5) %} & % A9 V1 i 45 i s O
FEIR PE# 2N HTPK % (delayed neurocognitive recover-
y) : ARG 30 d Wi WA TE RN FIRE 1 T B s @ AR5
Z NI B S (postoperative NCD) : M AR5 30 d IR )5
124 H N, BE BRI L2 WA e D R D) BE 8R .
ik 4 R WA I A — T LA S B R e 2 4 AR A R O A
8 TR W A T ARk 22 0 JIE TR b A i £ 4
5T ae Wil A5 T AR 06 UE B 2E W TR &R
GV AR O JE TR iS00 R B W 0 X 8 R OR fR
VE 22 Y S0 L Ay B A AR RN BE MR 1 I R o P 4R 0 =
HriH.

1 BEMERE

1.1 KRIKEE RS E PubMed, web of science,
Embase,Cochrane 1% \ 43 . J7 77 088 B, B () A 2
JEE] 2019 4F 8 H . 9% 3L K % 1) 4 4 : Spectroscopy s
Near-Infrared, rSO,, CSO,, SCTO, rSTO,. NIRS;
POCD, Postoperative cognitive dysfunction, PND,
cognitive dysfunction; randomized controlled trial,
Randomized, placebo, 1 3CAS 2 TR AL 4 « A L 4 L i 4
T0L N BE A NN D RE A B AL .

L2 PASHBRARE MARHE: OFER>18 2,
7SO P IS O R L TG 2K A sl T JRR T 24 5
s QAR FT K D) BE I AT FE RO I R AR
FHiQOXHiE R T ARE 1~7d RPIARFEZNEE
F, HEBRARUE: DASA AR~ N HW 22 FREH
SCH A XU BR SEA R G AR s O TC I R A
EUHOREAN SE B TR AR OIS L3R Ko it 4 b iy B
PRI Ty e s 0 1) & 26 151 %0 (D 2H ) i 4 e LA B 35
PEZE 5

1.3 #ERists
1 NEL

— 658 —

FOEFARE 7 dWEEREE R

L4 BUESR BN BTE PR X9 A SCHER R AT BRI
R o i PEA Qs 43 8 ) el 5y — 6 B 5 3 AT VAR .
PORHE BN G . O N S RRAE, AR 45 @ T 1
T < A T X AN () 2 0 A A R S R R A ) R A
QR THH S AT ARG 7 d &AEFHIA
Y RERERT 9 A%k, SR Cochrane Z 4t v 19 i fa
DU HEAT BT Al . EAR PP Al N 244G - D B AL )T 51
B A QB 4 ; OB & Z I E T H s DWFIE 4
JRE BV s O % s 58 et © i M I Arr . e DA
EVEAN I AROXURS: | DA A 32 SR T 12 2
R AT RE RO .

1.5 Git= ik KM Cochrane PpAF M 4 fik (1)
Revman 5. 3 #4758 17 0 4t AW 5T 3 FH B9 6 A5 it
BOGORE R AR H L COR ) B 95 % W] 4% IX I € CI )
Ron . RN GER AT Gt [ B A B, DL P >
0.1, I*<T50% A [a] Bk # 3k o . S5 ot PR 4 39 42 1
i P >0. 1, A o a) Jo W S S o, SR I 8 800
BEARYHEAT 34T s 47 S BUPE A B0 48 i i P <<0. 1, A i
S [ AFAE 5 B o 0 B G S Joe P ok 50 53 20 L R B
PUASON AR, S o P 3 3k AR A 18] 4T 23 AT

2 H#R

2.1 SCHRKR R4 18 i3 ¥ & PubMed, web of sci-
ence,Embase,Cochrane, A1’ | 4 . 7 F 25 B8 .
AR B 408 F5 SCH [ BLAR R A B0 2 ) 28 R AT
G TR SCE PR B 4 SCHEBR 23 J SCHR L R
A5 e SCE AT AT . SCHER R R R LI 1

HARE R TR0
(R HRISE AP ILTER)

L EEM AR

¥

HlEFAARITHISSTZR

el EH ARG E LR MR

Y

HRELZB R £ i — T

EFEERBIRIE: FiR3

| B REFIE. mEER

FIOE. EMMERALIE. &
BEIE

SE LR A e ta i

Bl X#B&zneEl

2.2 FEARHES MM OHEag kA S AEE
b DX Bl AL B30 (RCT) , R 28 A 34 50 0 ik
FAR . SCHR R R OB AT O R T R S
Td N E T R G K A S R IR S A A R
(MMSE #3) % 4] 5 vEA7T M D BE AN » 9 A 5T
O SCRREEA T OL L3R 1. k3R 0 fay KU PP Al L35 2 K%
K 2.



2019 4F AT R B2 2 g 2 4l 6 4
x®1 MANHARHOEREE
S FEA AR (R & " POCD il %
fE# Hx 15
T XA THid XA A XA A XA
Casati % BERA INVOS4100 56 66 56 66 73 72 20 30
Zogogiannis %% i INVOS4100 83 86 83 86 69.1 68.3 10 11
Ballard % PN INVOS4100 192 138 34 38 75.69  75.16 19 28
Cowie % BMAHT  INVOS5100 20 20 20 20 78 77.5 1 1
Trafidlo % = INVOS5100 13 30 13 30 50.58  49.22 2 12
F 2 WNSCERE 4R 1A RUBR A
it Bl HIL 43 ie R % e 25 JRy B Al HERE
. 791 B WEME IR 5 4 5 G
Casati 4¢ 2005 low low low unclear low unclear
Zogogiannis % 2011 low low unclear unclear low low
Ballard 28 2012 low low low low high low
Cowie % 2014 low unclear low low low low
Trafidlo % 2015 low unclear unclear high low low

7E :low= 1K )& % & (low risk of bias) ; high= & & [& & & (high risk of bias) ;unclear= & ¥ & [ 1 & (unclear risk of bias)

AR S UL T B T AR

N 2.3 Meta 53 Hr 45 R
S | N . N . N .
f .. s == _ B2 0 2 R S P 5 T 5 2 ) I
T 8 9 § = [e———— ]
g aﬁ » 5 5 77 [y s ». e —t
z 88 &4 S— — GFCI7=0.0%, P =0.69) . iR [ 2 2400 A5 R 347
= 5 F 5 5 [E== === e Meta A2 . 25 58 735« AR r a0 7 4 000 0 FE 1030 1 A
® @ ® | @ | ® |Random sequence generation (selection bias) e e e s 5 .
. . P T04H B AN FEAT i S R R A DU A ) R AR
. ~ | = . . Allocation concealment (selection bias)
> %7 EON W e .
~ |~ | @ | @® | @ | Biinding of participants and personnel (performance bias) E E/‘J Zi /EE $ Eya ‘% F%,ﬂi& ’ % E E‘ﬁ %TI»'_%A = X [ Odds Ra-
~ . . -~ . Blinding of outcome assessment (detection bias) tio(M-H ) Fixed, 95 % CI : 0. 62(0.39~0.99) s P =
® ® ® @@ Incomplete outcome data (attrition bias) 0. 04] . UL 3.
® @ ®| ~ | @ |selective reporting (reporting bias) 2.4 %U‘Eg ‘ﬁ ﬁ}*ﬁ F1V 40 ﬁ,m ] Ji % ﬁ'\ﬂﬂﬂ B/% . Iﬁ Eﬁ
Other bi N -~ NS
910/0® o= 5 AT BORAE S BT L ST Meta 53 H745 52 10 B i 1 L 25
Sz BUM B A7 — SO S Meta 427 FO 25 528 AR
5% RCT #F % 09 1% A4 — ey
f2 s BRCT AR AR AR AN B R e H  SRE E RE, 5 F ST P R A 1
& 5 IR RIS AT 4 A T
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup _Events  Total Events Total Weight M-H. Fixed, 95% Cl M-H. Fixed. 95% CI
Ballard2012 19 34 28 38 25.4% 0.45[0.17,1.22] — =T
Casati2005 20 56 30 66 38.5% 0.67 [0.32, 1.38] —
Cowie2014 1 20 1 20 21% 1.00 [0.06, 17.18]
Trafidlo2015 2 13 12 30 13.4% 0.27 [0.05, 1.46] - |
Zogogiannis2011 10 83 11 86 20.7% 0.93[0.37, 2.33] —
Total (95% CI) 206 240 100.0% 0.62 [0.39, 0.99] . 4
Total events 52 82 ) ) ) 3
Heterogeneity: Chi? = 2.23, df =4 (P = 0.69); I?= 0% ! y ‘ Y
0.005 0.1 1 10 200
Test for overall effect: Z = 2.01 (P = 0.04) Favours [experimental] Favours [control]
B3t e R E e xR B = A Ak
3 iFig AR5 2 2 A BB BUE DL LR 01 R E R

ASHIFFE T U MG TIE 5 27 £ 2 23 A R v Al P A 44
A1 JEE S 0 X A5 1 2 Y R . Meta 2 A 45 5 7w L R
O JUE T A R R A M A A R M R L AT LA A
R e RS NN R YUY 4o

LA — b Gt AT Y R R . AR
EAARIGIEZ I R EREIL 6100, HA 10715 % &
HRREIET: . RJEE % 0 % A 7™ H R R Y
2 IR KAEBE I ] GG 7 2 Y A PSR RS

659



2019 4F

AL R R B o

bt 27 1l

6 4

B MR B A Sl ARl B R 225 R A
L R AR R L 22 i DA A A ) R R A L RR R IR
S ER AR L R R A oY R B DA B A I
PR JE B M LI R R E WA N R 2 —, i
FEE TR B 8] S 0 R ERAE 5T ~ 62562
], PR, T80 R 2 R 2 1 & A i A R T
AR AT ELAT R L I R R R D
TR R AR A1 LU A ] 98 4 0 21 80 S IR B AT 1Y
25 5 ME L WAL AR 21 23 7R A IR AT Il R R E K
SIS ER L PR BT AR S BT R A R A A AR
B A 2 FH 0 JOE T A 19 i T e W HG LA SR
B 5 I X AL TG B HLAS 37 3 R B i S5 g s e
F T i 4 W0 1) 2 TR S B e K L A R R L EOAS TR AR
6] — DX 3 3 i Jk AR B LL mT BEAE E 25 5, T L E R Il
PR A 2N TA P B 42000 R BE T TR o R s
Tl 7E 48 X 5 T 50 20 30 1R LK1 80%0 LA |,
H A 26 ARG 8 22 10 & A BUH] o AS B L mT g 5 h
FX A 28 22 G0 1) 1) B A PR 4 G L AT ) 5] Ak ke 4 K 2
i AR A 2 T A e AR B L TR T RE 51 R p 22 T g B
3. BEAEWF T8 B A6 0o Ik T AR o W 00 s 3568 g i 40
oL A RE BT DA 3 R A R S D R A ) R R X R R
T AR R A r {40 A T S+ X a2 R
J5 2 R GO RE R T AT

ARG Meta 43 BT 25 B E — 20 3= 5 T 10 40 R
TN 1 16 R g FH A% 2 o el 2 5B 3 R T 18 22 4 v FR A K
B EEE TSN . HARBF A A 7 — 2 1 R R
P QAR TR 4 BIF 53 v 8 A i 8 — 1) i G2 D 2 0
AR T TG 48T TR . e A o 48 0 A R O A 40 A B SC
BR G O 5 FEAR AT IR B/ L R X T AN ] 9 T AR B2 R
P[] % £ 2 04 R I DA H D) BB 1Y) 52 ) A AN AR ]
PR AT 5 B 22 R [ I PR AT 5% T DAGIE 5

S Xk

[1] Peng L,Xu L,Ouyang W. Role of Peripheral Inflammato-
ry Markers in Postoperative Cognitive Dysfunction
(Pocd): A Meta-Analysis[J]. PloS one, 2013, 8 (11):

€79624.

[2] Feinkohl I, Winterer G, Pischon T. Hypertension and
Risk of Post-Operative Cognitive Dysfunction (Pocd): A
Systematic Review and Meta-Analysis[J]. Clinical Prac-
tice and Epidemiology in Mental Health: CP & EMH,
2017,13(1):27-42.

[3] Evered L, Silbert B, Knopman DS, et al. Recommenda-

tions for the Nomenclature of Cognitive Change Associat-

ed with Anaesthesia and Surgery—2018[J]. British Jour-
nal of Anaesthesia,2018,121(5):1005-1012.

[4] Casati A,Fanelli G,Pietropaoli P,et al. Continuous Moni-

— 660 —

[6]

7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

toring of Cerebral Oxygen Saturation in Elderly Patients
Undergoing Major Abdominal Surgery Minimizes Brain
Exposure to Potential Hypoxia[ J]. Anesth Analg, 2005,
101(3) :740-747.
Zogogiannis 1D, latrou CA, Lazarides MK, et al. Evalua-
tion of an Intraoperative Algorithm Based on near-Infrared
Refracted Spectroscopy Monitoring, in the Intraoperative
Decision for Shunt Placement,in Patients Undergoing Ca-
rotid Endarterectomy[ ] ]. Middle East journal of Anaes-
thesiology,2011,21(3) :367-373.
Ballard C,Jones E,Gauge N,et al. Optimised Anaesthesia
to Reduce Post Operative Cognitive Decline (Pocd) in Ol-
der Patients Undergoing Elective Surgery,a Randomised
Controlled Trial[J]. PloS one,2012,7(6) :e37410.
Cowie D, Nazareth J,Story D. Cerebral Oximetry to Re-
duce Perioperative Morbidity [ J]. Anaesthesia Intensive
Care,2014,42(3) :310-314.
Trafidto T, Gaszynski T, Gaszynski W, et al. Intraopera-
tive Monitoring of Cerebral Nirs Oximetry Leads to Bet-
ter Postoperative Cognitive Performance: A Pilot Study
[J]. International Journal of Surgery.2015,16(1):23-30.
Guo Y,Jia P,Zhang J,et al. Prevalence and Risk Factors
of Postoperative Delirium in Elderly Hip Fracture Patients
[J]. The Journal of International Medical Research,2016,
44(2):317-327.
O’ sullivan R, Inouye SK, Meagher D. Delirium and De-
pression: Inter-Relationship and Clinical Overlap in Eld-
erly People[ J]. Lancet. Psychiatry, 2014, 1 (4): 303-
311.
Gleason LJ,Schmitt EM,Kosar CM,et al. Effect of De-
lirium and Other Major Complications on Outcomes after
Elective Surgery in Older Adults[J]. JAMA surgery,
2015,150(12) :1134-1140.
Soiza RL.,Myint PK. The Scottish Intercollegiate Guide-
lines Network (SING) 157: Guidelines on Risk Reduc-
tion and Management of Delirium [J]. Medicina (kau-
nas)»,2019,55(8) : E491.
Mosk CA,Mus M, Vroemen JP,et al. Dementia and De-
lirium, the Outcomes in Elderly Hip Fracture Patients
[J]. Clinical Interventions in Aging, 2017,12(1):421-
430.
Kalisvaart KJ, Vreeswijk R.de Jonghe JF, et al. Risk
Factors and Prediction of Postoperative Delirium in Eld-
erly Hip-Surgery Patients: Implementation and Valida-
tion of a Medical Risk Factor Model[ ] ]. Journal of the
American Geriatrics Society,2006,54(5) :817-822.
Bickler P, Feiner J, Rollins M, et al. Tissue Oximetry
and Clinical Outcomes [ ] ].

2017,124(1) :72-82.

Anesthesia&. Analgesia,

CTF %655 681 1)



2019 4F

A T R I 27 g 2 4l

P E ML AAG B Ro52 Bk M A~ E it
T 5 © M S Al I G A5 4 A B0 g A B 2 B ik A VAR
A A T i A0 M BOE R O SR B R e S B
22 MR IVIG B K R # ik ooh &6 97 B F %
SiE R T 0, 3 R e D2 8IS 4 T IR H IR B
A OUE ML EHIETT, B 1 A IR 9 & ok,
WA H EHESRAE, BV I 20 d 198K 4k F5 5% 1 L $2 R
I 3% e X AR R s A AR, AR
G R R A A A SR T WA T HERR T A B S s
PR 28 . A B B0 P R L Bl 22 L @I g 1k B 2
i PR R 2R B AE SF B R 4R 2 A 48 5012 B . 58
ERA AAG WG RIZ W .

AAG R —Fh 2 Uy B B G e PE B , I R 3R 9L
R A F G030 5 LT 1H AL R G2 2 e B 65 1 R L4
S TR I R b b2 P RE B Ak e R B X I T
F0 AR A S TR MRS K R E A SCER S R W
FEAZWh AAG 19 %% Bl s, =y I 7 2R 2 F 45
R SCHER T IXAR W] BE S TR % AN AR G
AAG WizWiFa YT B arE bR b= 58— 3010, Hig
R I U0 I DR 28 9 B R B I AR G AR T A . A
B3R I r I 3R D o A A B () R el it 2ok R B R S RE B
SE W1 S LR AA T 60 mg/d IR 4ERE 8 ~12
Jal g R 3~6 N H L AR YT FRAR I AR

55 6 1]
i %
SE Tk
[1] Nakane S, Higuchi O,Koga M,et al. Clinical features of

[2]

[3]

autoimmune autonomic ganglionopathy and the detection
of subunit-specific autoantibodies to the ganglionic acetyl-
choline receptor in Japanese Patients[]]. PLoS one, 2015,
10(3) :e0118312.
Gupta A, Harris S, Vernino S, et al. Rituximab-based
therapy and long-term control of autoimmune autonomic
ganglionopathy[ J]. Clin Auton Res, 2015, 25 (4): 255-
258.
Klein CM, Vernino S,Lennon VA,et al. The spectrum of
autoimmune autonomic neuropathies [ J]. Ann Neurol,
2003,53(6) :752-758.
REIRAE BRI ZE. B SR Ik 3 A0 210 11200 B i R
(7. o el PR i 22 B2, 2012, 20€6) :690-693.
R R. H B R F A SRR S (T,
Hh ] 28 S A AN 8 2 Ak A . 2014,.21(3) : 215-218,
Tijeroa B,Del Pinoa R,Pérez-Conchaa T,et al. Seronega-
tive and seropositive autoimmune autonomic ganglionopa-
thy (AAG) .
munotherapy[J]. J of Neuroimmunol,2018,319:68-70.
Wofs B #:2019-08-20; & [E] H #1:2019-09-01

Same clinical picture, same response to im-

(_EHER 660 T1)

[16] Macdonald SPJ,Kinnear FB, Arendts G,et al. Near-In-
frared Spectroscopy to Predict Organ Failure and Out-
come in Sepsis: The Assessing Risk in Sepsis Using a
Tissue Oxygen Saturation (Aristos) Study[ ]J]. Europe-
an journal of emergency medicine: official journal of the
European Society for Emergeney Medicine,2019,26(3) :
174-179.

[17] Butler E, Mahendran S, Nguyen J.et al. Microvascular

Reactivity, Assessed by near-Infrared Spectroscopy and a

Vascular Occlusion Test, Is Associated with Patient

Outcomes Following Cardiac Surgery: A Prospective

Observational Study[]J]. European Journal of Anaesthe-

(18]

[19]

siology,2018,35(5) :356-364.

Ferraris A, Jacquet-Lagréze M, Fellahi JI. Four-Wave-
length near-Infrared Peripheral Oximetry in Cardiac
Surgery Patients: A Comparison between Equanox and
03[J].
2018,32(2) :253-259.

Chan M]J, Chung T, Glassford NJ, et al. Near-Infrared

Journal of Clinical Monitoring Computing,

Spectroscopy in Adult Cardiac Surgery Patients: A Sys-
tematic Review and Meta-Analysis[J]. Journal of Car-
diothoracic Vascular Anesthesia, 2017, 31 (4): 1155~
1165.

Wofs HH#1:2019-09-01; 18 = H #1:2019-11-27

681



