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for improving cognitive function after partial hepatectomy
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Abstract

Postoperative cognitive dysfunction(POCD) and Postoperative delirium(POD) are common in elderly patients after major thoracic
and abdominal surgery.POCD and POD will not only lead to postoperative complications,but also increase the waste of medical
resources.Partial hepatic resection under general anesthesia is prone to hemodynamic changes, brain perfusion changes, and the body
is prone to stress response, which is one of the main factors affecting the postoperative cognitive dysfunction of patients.Stellate
ganglion block (SGB) and Superior cervical sympathetic ganglion block (SCSG) are treatments for nerve injury and circulatory
problems, both of which can improve cerebral perfusion.There have been studies showing that SGB can improve postoperative
cognitive function in elderly patients, but there are few studies on the effect of SCSG on postoperative cognitive function.
Consequently, this article summarizes the application of SCSG in clinical anesthesia and pain medicine, as well as the possible
mechanism of improving postoperative cognitive dysfunction, and provides a more reasonable anesthesia technique for the prevention
of POCD in elderly patients.

Keywords
Superior cervical sympathetic ganglion block; Stellar ganglion block; Postoperative cognitive impairment; Postoperative delirium;
Partial hepatectomy; Research progress; prevention

A BRARE T PR I E TR A VIBR AR TN A ThEE AR SR i
BT TE H
AR, HE - AL A& 067000

W E

EBRZERFREGEFES T, K5I 4EH (POCD) F% %W, POCDRAFH ARG HF A mm, TLREE
FHRB, BIRTIHHRIMIAREDRERADNFEE, MEZLAMZAT,; PURESD F AR, AFFREN R
e RKEiF T fe, £ -FHPOCDHE ZEZ—, ZRAZY ik (Stellate ganglion block, SGB) #=#1 £ Ay 22 ¥ i
# ( Superior cervical sympathetic ganglion, SCSG ) R4V ZHi45 A IR FI A 897 ik, TAKEREEZ, CEAMRER
A UYISGBAE M EXF EH RGiAf ik, 12X TH L XBAPZET ik SCSGEELF B H RGiife i s MO LAY, B
W AR I 4 T SCSGAE NG RIREFFn i P 09 L A, AR K ERIGINFn Ty GE T oG ST HebLh], JF AL EF B ERE R o3
# TR % POCD 8 R AR K

ES 5|
M LR @A 2Ry, BRAZY A, REiAmdalEg; Keikx; HHRomhK; sirstk; My

. ANJGIANKIZHRESERS . BEAR B IRl 5%, e R
HUZEEBRF R E POCD YNGR &, R SRR —Hh
FEETRRREFSAR, DURD POCD AR E A A B TR .
FRZ AP T PR, RIS R IpR I AL & 22 e
LATINERFALE AR, H AR SN AL & Y R R
W, LSO AR T B TR e T AR A T
SR PR o SRR A BELI EL e 37 AT T 5 Sk
FI_E R <2 R v 22 55 LD RERR IS BRI IR SH BE R AR SR AR
FHAROTIE. XMITECEHIERRTDIEGEE, HhH]
PR, M RIMmal ARt . Ik E A HOR AR,

1 5]

[l

ARIGINHIZRERERS POCD 2 H BT AN — P EE
NFRTAER, $EEKITEARGRE . BIEHE NS
PR R O3/ INEERAS T2 R, Rif, R
NG5 FAEINNEOS ARG AAE, BIAnARTEE

[EEEN] &EI (2000-) , &, Wik, PETICEE
AN, FESME, MBIBRMETFR.

CEEE] B (1982-) , &, PEIICHRELA, &
T, EEED, MSBIoRMETF.

162

S | 5 AR A TR R 2 O R, SR
FRETIFE I B A A e, BT ROk 4



TMIGERESZE - £09% - $ 018 - 2026 £01 A

FRS AR TIBEI A& 7 B IRAREETT T SGB A _E 32 %
FRZETIBA T SCSG, WEEAALEIAML, EINEL, 32
ARSI PR T B B R T & T . R T SCSG
A KRR, HEEEYERFROEFES
POCD ISR BRI /D . RS B A 2ThZAR SCSG 7
PR A O 7 FADVE FRLED, DUZBRERTLLTRRS POCD 7]
REMLHIARISER, i NI R — A 22 2 % POCD
At =R

2 RIGINEITHEEFERS POCD #1 POD

ARJGINHITHEESERS (POCD ) EFFFERIF ARG G —
FIAEIRE DI B, HA A RFEE TR IS, tH
EEBFEANFLZU, BWREICHE, ZHFEE POCD WA
HERTEARLDIES MR AR P A AT 8, HAER R 60 2 1A
THEEW 156512, POCD FEIFER BINFIRE I R,
FINAEICIZ T, RS, WiRsEST. TAEE. 1S
DI TRES IS 5T, X A s R RS T
ARLEHRE 1-3 RNFEHHIK, POCD REL SR G ek
MEJEEATPE L 2100, 1 E SRR RER -2 e
2.1 POCD gl E %

POCD HIffREAMRE, [IEEREER . TR,
RS 2, L PRIREE | AR i R R 2 B AT
H TR B ATIRE R0, DN L& Fh S0 G 25t
DI RS IS RGN, KRR T Htd i
M= ae), Wik, ZHEFE POCD (4 A RIH T,
POCD HJ% A R BB ARSI, FARNEERA
FAROUGHIHIITT . MR 3 20 POCD, 4
PR B RIEIROIET AT, PSRRI POCD HIK
AR R s U BB ERER, K5k
BEHBHFREZ AR RNz % ), Ktk
12 POCD WIfERH > —, M HINERS S5 thEARG
INAITHREREIS R E STk ) . b, BB EEED
tHE—TIER, SHEEER SN AFETEE POCD % A %
FR.

2.2 POCD I & &=Ll

T POCD W&, HETAIEAIRZZ0,
NP IXHES RS RE . EETRIET- . AT BB .
SRR EL S . B AR T2 m TR ARG
%, PR FEE SR IR RS E, Mifi5 R
JEANEIThBERES () | iR B A G B IR AR E 2 R T (
BDNF ) 434, H - Bhe R HYsmie L RO o3 filt o] 484t (e
W, MG THIFNMZ . GFRER, %55
25 iR AR R T/ BRI (A Sl §
B RIRELRIRET, IR %L POCD 'Y, TR
LSRR, HiSE POCD, HitH&tE AL Rt
WREEENER. REER AT RS REFER

22, RIFINRISHEE R, i, %5 POCD fEEE BT
IR Ao AT RIRNGE NR ARSI RIZDRE T DLis
THREARARIDRER LI, IR ARIDEE Nt 5%
kR
3 M XML T ERE SCSG
FUESFHHATT S A — BBy, EAK

th, ST ST R NS (IR
T ) X =R Al T A S R, T keSS
FREETT o IR AL RS B T e e, Hihd
GrEZER BT, e TR HOMHERT AR
M, EAEARE AL BRI — ST, RIS et
SERYER BB, BN BN SN Mk R A T Sk
BB = E . HAE A 4L 20k A HERg T, 4K
JERE AR s (EHIET A M KR 8 SR A B
SMIRZE, AT B S 4 S o
3.1 SCSG WIPRE A ik

BEE T AR A TR, TR AR TIRH IS (S B A A5 1S
AL, PHAES RSk ey, EAEMIRIRE] T AR
MATTBERRE, DX — BT a T, —I5E
(REGETGT DR, SUREIK S WAL E G A T TRE
[ O = s Vsl L | D = R A ARE CAN T )
MIRTE . BERFITEE— R BEBUMENMT, SLERAZE MR
45 30-45 ° |, HAEGOREATE R4 ST, C6RESENL
EIRREACE . KRk m sk M5 issl, s
EEISY XHIGIE . e ML SRS Y X S ]
HOMEETRE RIS S5 R)G , AEA S | SR M AR AP A
FoR, BB, BaEERROIE, S5 =T 0.2 % BIkF
KT SCSG R, S FIMATLLU %] Horner ' s 4iE ( A
ST LAE N, ERS REE. 45Esam ) AR RN
3.2 SCSG W lifa & Mz FA

LRI T B S g i 5, HE

B A2 AT L RS B A Th iR A SR T RS 11
IRHH BT 0k, PRIBR R T m] LAY 2 Rk A
RS L, MRS, SRR, SRR
FREMEAR, NI AR A B, X AR T G 4R
EAHE, MR, (2% (MEAGEIR ), By, §
1 RIS 2 = SO, AR B R S
g, EURERESRE, ST, B, ORUEER, ATEES .
SCSG TEREBEATUBAIR R S Ul T I R, e IR
PRSI th B BT R, AIEIATT IR | O IR
OVERICE . N IR R i 5 5 o
3.3 SCSG ik POD #1 POCD RYRTBEHLHI

EER, REFRFEHERBLTIEE (SGB) 7]
DUBZ NI, ¥ IR, MR RZE 4R i S
Ul MR, SRR EREE, mTDARIRY K

163



TMIGERESZE - £09% - $ 018 - 2026 £01 A

REL i R O0 DL R SsIf 52 e i gy, s hnifis & AR EE
BT 30 A2 e 2 T B R R AR S Dl s i, Dz s
ey, PG BRI ) S 5 T 2 B . HAEFIRIA
7 SGB HE IR M 7 122 (19 75 A2 SRR 2 BRI L X2 A Es 1
(SCSG), %7 SCSG [Hi ) SGB REMMNEER " . SCSG
BELH AT NS Sk A B R DD A2 A PR , Tt B RS
A B DI, X TR FAR R 71 O S B RR I 24 A
Sl E TR AT RELL SGB A (L
3.4 SCSG WFH K fE

YIIE A AT [ IS BRI _L- 32 A 21T, [RA— EH
DUEIRHEBE R TRt s mR ey, S8 B HAE.
PRGNSR R TR . PRI, W2 IR FEARR
ZREEREIR : MRS . AR P R At B
THER: OAI . SInE; RS HCE C6 ~ T1 FRIXHY,
]I B MARES B FOEIR s IUBRTERR s 2R
PHBEAEAE; Oahidss; REIEATE, rJRESE
SO NI ; AR RMZGIRAME N S8 eS8 tR
7
4 318

ARATAFIZIRERRNS . AJG1E% POD, (&R E LR

FAFINEIL)REZS POCD #iJE Tl T AR HAh 2 A IR 1S
PND ( perioperative neurocognitive dysfunction ) 53R,
M LN FARFLE. MEMFEARE S A REZ
POD FIASEINENZIAEREHS POCD R LR 6, HHT5FEH
e AR E R —. RFINFIE NEFRLE
PR, EIREEFER . TR A, FOmaE.
AR E A A R 2 E KR,

A2 R T EAE SCSG R RAFZTIRHHT SGB 1Y
i FAEIRRPR LIRS L, Anferia s aitsi i o] Tk, 3l
TRMESTRE, BamE =25, izt SGB F1 SCSG 1E [l F A
TR T — 255, —IE TIN5 TR
72, SGB Exinm=tgln, it 2 Mg, —In
SGB WX AN 11~ RO M 5 3208, B T R Bmas
REL ] 5 DS SK SRS RZ BRI S5k, I H. SGB mIBF ki A
5K, (ERASENANGIAE N AR SO A T 1 E 3
AR " B RGN RIS RIE ST |5 F SGB
IEIT IREUCE T A SEE RS RIREE, R T EENH
AR R, (O T RENERE P T AR haE
B s AL, SGB RIHSUSCGEAREIDREIRE , $Rm 28 K
FERE, PG Toll BEZAER 4/ MiRT « B iEEs, MR
R —TERR AR AL, SGB FTLAME
Hippo 18IS, /DG &t niIgst, W ARAMIAKIZIEE
HHEERT,

i, RIEMEFRILRTE P 2 AR FIAEIRRIE M
HIAIT 7512, SCSG F1 SGB 1EN —FRAZ AR TIFHI A,

164

REGIG )N, alfTiee, EERMEE, BESCEN,
BRI RAE R ML X, HH BT
R AR ZR A, BCRHIEE S T SGB A1 SCSG 1y 24:
PERIRITHE . B THZRREE RAROE TR ZEE, MEZATJ5H
MREARGRRESRUE T 2AL, FEEEREER IR AE
R7, BEANARAITL e i, MR , 8 Hippo IBESHIHIERIET,
1IFBH SCSG #1 SGB AFITHiB5 A S5 POD 1 POCD 25 , - H
AR MR FARZELENARGIRE Pl fE k1 E
BEM, HFHAR THATRERIERINUS. SRR, XL
BER]REA AR FARBIAKIRERVE PR BUR R SRS . AR
PE(iti SCSG A1 SGB 1E AT FERIMF R AR AR, (HiXLt
SERAE T AR SR B2,

S 3k

[1] Kang CK, Oh ST, Chung RK, Lee H, Park CA, Kim YB, Yoo
JH, Kim DY, Cho ZH. Effect of stellate ganglion block on
the cerebrovascular system: magnetic resonance angiography
study. Anesthesiology. 2010 Oct;113(4):936-44. doi: 10.1097/
ALN.0b013e3181ec63f5. PMID: 20823762.

[2] Moller, J. T., Cluitmans, P., Rasmussen, L. S., Houx, P., Rasmussen,
H., Canet, J., et al. (1998). Long-term postoperative cognitive
dysfunction in the elderly ISPOCDI1 study. ISPOCD investigators.
International study of post-operative cognitive dysfunction. Lancet
351, 857-861. doi: 10.1016/s0140-6736(97)07382-0

[3] Miller, D., Lewis, S. R., Pritchard, M. W., Schofield-Robinson,
0. J., Shelton, C. L., Alderson, P., et al. (2018). Intravenous
versus inhalational maintenance of anaesthesia for postoperative
cognitive outcomes in elderly people undergoing non-cardiac
surgery. Cochrane Database Syst. Rev. 2018:Cd012317. doi:
10.1002/14651858.CD012317.pub2

[4] Berryman, C., Stanton, T. R., Jane Bowering, K., Tabor, A.,
McFarlane, A., and Lorimer Moseley, G. (2013). Evidence
for working memory deficits in chronic pain: a systematic
review and meta-analysis. Pain 154, 1181-1196. doi: 10.1016/
j.pain.2013.03.002

[5] B. Narasimhan and H. Tandri, “Stellate block in refractory
ventricular tachycardia: the calm after the storm,” Circulation.
Arrhythmia and electrophysiology, vol. 12, no. 9, Article ID
€007707, 2019.

[6] Alam, A., Hana, Z., Jin, Z., Suen, K. C., and Ma, D. (2018).
Surgery, neuroinflammation and cognitive impairment.
EBioMedicine 37, 547-556. doi: 10.1016/j.ebiom.2018.10.021

[71 Lu, B., Nagappan, G., Guan, X., Nathan, P. J., and Wren, P. (2013).
BDNF-based synaptic repair as a disease-modifying strategy for
neurodegenerative diseases. Nat. Rev. Neurosci. 14, 401-416. doi:
10.1038/nrn3505

[8] Qiu, L. L., Pan, W., Luo, D., Zhang, G. F., Zhou, Z. Q., Sun, X.



TMIGERESZE - £09% - $ 018 - 2026 £01 A

[10

=

[11]

Y., et al. (2020). Dysregulation of BDNF/TrkB signaling mediated
by NMDAR/ca(2+)/calpain might contribute to postoperative
cognitive dysfunction in aging mice. J. Neuroinflammation 17:23.
doi: 10.1186/512974-019-1695-x

Yang, Y., Liu, Y., Zhu, J., Song, S., Huang, Y., Zhang, W., et al.
(2021). Neuroinflammationmediated mitochondrial dysregulation
involved in postoperative cognitive dysfunction. Free Radic. Biol.
Med. 178, 134-146. doi: 10.1016/j.freeradbiomed.2021.12.004
Nitahara K, Dan K. Blood flow velocity changes in carotid and
vertebral arteries with stellate ganglion block: measurement by
magnetic resonance imaging using a direct bolus tracking method.
Reg Anesth Pain Med 1998;23:600—4.

Treggiari MM, Romand JA, Martin JB, Reverdin A, Rufenacht
DA, de Tribolet N. Cervical sympathetic block to reverse delayed
ischemic neurological deficits after aneurysmal subarachnoid

hemorrhage. Stroke 2003;34:961-7.

[12]

[13]

[14]

[15]

Effects of stellate ganglion block on cerebral haemodynamics as
assessed by transcranial Doppler ultrasonography

Dong Y, Zuo Y. A meta-analysis of ultrasound-guided stellate
ganglion block on the quality of recovery after cancer surgery.
Medicine (Baltimore). 2024 Sep 27;103(39):¢39559. doi:
10.1097/MD.0000000000039559. PMID: 39331907; PMCID:
PMC11441944.

Li TT, Wan Q, Zhang X, et al. Stellate ganglion block reduces
inflammation and improves neurological function in diabetic rats
during ischemic stroke. Neural Regen Res. 2022;17:1991-7.

Zhou C, Li M, Chu Y, Zheng L, Zhang S, Gao X, Gao P. Stellate
ganglion block suppresses hippocampal ferroptosis to attenuate
cerebral ischemia-reperfusion injury via the Hippo pathway. Metab
Brain Dis. 2023 Jun;38(5):1633-1642. doi: 10.1007/s11011-023-
01196-5. Epub 2023 Mar 16. PMID: 36922458.

165



