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Effect of ultrasound-guided stellate ganglion block on intraoperative fentanyl

dosage in patients undergoing open thyroidectomy
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[Abstract] Objective To investigate the effect of ultrasound-guided stellate ganglion block (SGB) on
intraoperative fentanyl dosage in the patients undergoing open thyroidectomy. Methods A total of 70 patients
with elective open thyroidectomy under general anesthesia in the Affiliated Hospital of North Sichuan Medical
College from November 2021 to April 2022 were selected as the study subjects and divided into the SGB group
(group S,7n=35) and the control group (group C,n=233). The group S conducted ultrasound-guided SGB at
15 min before anesthetic induction (injection of 0. 25% marcaine 6—8 mL) ,and group C conducted the stellate
ganglion recognition under the ultrasound guidance in 15 min before anesthetic induction without conducting
other operations. All patients all received the anesthesia induction and maintenance under the same BIS moni-
toring. The fentanyl dosage,recovery time,anesthetic drugs dosage, fluid infusion amounts, bleeding volume,
use rate of atropine and ephedrine,operation time and postoperative complications as well as the VAS scores in
PACU 30 min,at postoperative 3,6,12,24 h were recorded. Results Compared with group C,the intraopera-
tive amount of fentanyl in group S was significantly decreased [ (247.9£65. 4)pg vs. (295.7%61.5) ug,P =
0. 003]. The propofol dosage,cisatracurium dosage, fluid infusion amounts,bleeding amounts, use rate of atro-
pine and ephedrine ,recovery time and incidence rate of complications had no statistical differences between
the two groups (P>>0.05). The VAS scores at various time points in group S all were lower than those in group C
(P<C0.05). Conclusion Ultrasound-guided SGB could reduce the fentanyl use amounts during operation in the
patients with open thyroidectomy.

[Key words] analgesia;anaesthesia;stellate ganglion block;thyroid surgery

2 JE1E1E# . E-mail:linjingyan@nsme. edu. cn,



2024

FER B 22 55 BHL I (stellate ganglion block, SGB)
A Ry — b o2 Jk w28 BHL L 285 T 12 T IR 9T 45 A g
PRI L A2 B 2 A T 10 S SRR b B
SR - SGB I T 5 5 1 5 08 1O i 3 B0 A /T
AN A R T R 0K A Sk SRR N B B R
X R (RVHERD R . 5 Lk, 2tk
PR 2o 2l o AR 28 R G ok AL ik, B TR I 2 5K
BUR AR Z R A R R KOE B SR A 22 R gL miAg
BMZRG RSS20 E WK & £ VLE
T . AR 5% T SGB X HAR AR I i
YIBRAR B AR ISR & s m, o3 B sg R 4 &R
G5 2R E R 1 OC 2R DA R A — B A A 1
TN Z By e
1 #EMEFE
1.1 —ff#

VEFE 2021 4F 11 H 2 2022 4F 4 A N0 EE 2= Bt
J& S BE BRI AT 4 B BRIE T H R B TR 55 910 Bk AR 1 FE R
J g 8 70 B BF SR 4. A AR E . (1) 4RI
18~65 % 5 (2) & [# Jpk I < i 5 2 ( American Society
of Anesthesiologists, ASA) 734 h | ~ Il 9%; (3)BMI
18~30 kg/m’; (D) F AR THARIE] 1~3 h, HEBRARHE .
(D EFF0 i SRR S W IRERE: (D)
T ZF AR 25 (3) X Ja) B JRR I 25 0 3k s (4 4 Bk BT 5
(5) BEAE 3B F A L SGB 515 (6) 4% #il 0 B A5 5 (7)
7 fiE PR A A0 06 AR U 1 2 (visual analogue scale, VAS)
PE4r . 3B AR e (1) AR Hp AT U0 7 kB 45 55
()FARBE>3 h, KHFREAREET ELZSH
AR ZE R B EATAG R SR W5 v, A 4
w10 B2 E S A B A R 2R R e B =
e TRE 0% MG 2= T a5 R ] Al Ra=
0. 05) F1 80 % MK B 2L AE ( Il HU 452 p=0. 1), FEA =
AL S5 5 R 64 Bl 320, 2 8] 10 Y01 2R U5 R, A
WAL A 70 63238, 438 SGB 41 (S 41 F i If
HC ) B4 35 il Hodh C 41 1 Bl B F bt iy, 1
5] g 35 DT AR IR B 3 b RS, B X 68 iR
AT C 21 33 ,S 4H 35 1], WH2H — ek} e #
ERTGHFE L (P>0.05, A M, Wk 1,
A5 30 3 )b B 2 g B I B e 40 B 2% B2 4% T A (R
45 2021ER144-1) , 7€ v [ 15 PR 3 56 v o0 9 3
(www. chictr. org. cn) #1772 5 Ji i R 3 56
(FEMHE . ChiCTR2100053247) , [ 3% K 5 J& 2 B A
Eh=S

£1 FHA—RERLE

CH4l sS4

i H X/t P
(n=33) (n=35)
P ) 0.393  0.555
% 8 6
© 25 29

FTHREF 2024 % 7T A% 53 4% 13 M

Hx1 HH— R E R R
S CH S /e P
(n=33) (n=35)

R @ L, %) 43.8+11.6 43.8+12.5 0.004  0.997
WHE @ +s,ke) 59.2410.1 58,3210, 4 0.365  0.716
B (xts,em) 159.74+7.5 157.646.5 1,198  0.235
BMI(z =5, kg/m®) 23.1£3.2 23.3+2.9 0.242  0.810
ASA 53 () <<0.001  >>0.999

1% 15 16

114 18 19
FREEAIA] (45 min) - 131.5426.5  130.14-28.2 0.219  0.827
FAREE G+ s smin) 98.9425.1 99.7427.2 0.122  0.903
IR () <<0.001  =>0. 999

LA 17 18

X 16 17
1.2 7%

SGB 1y #AE th 17 53 BEAIL 73 25 1 IR 1 1= 0l ok 52 it
ZEIML S 5005 40 F SGB 1 S, A S 5
AT AT o3 o R Y25 T A R YRR I L A
+5 Ik 48 1 4204 1 (pulse oxygen saturation, SpO,) .
O HLJE Celectrocardiogram s ECG) | JG A1 Ifil & (nonin-
vasive blood pressure, NIBP) F1 Jisi B, XX 4 48 %% ( bis-
pectral index, BIS) ., #F 2210 5% .0 & F 35 zh ik &
(mean arterial pressure, MAP), S 4 H & T x5
SHT 15 min fE 8 75 51 5 T A7 B0 SGB, I 4
0.25% TURRI 6~8 mL, ALHE AR i o 98 e 76 457
Bk SGB i S, 4 SR AR FOIR R R A FR )
a2 UIHE RN AT SGB 5 S AR i i 983 S B0 35 7%
M BEHL 3% £ — M 47 SGB. BH i 45 5 W ¢ 5~ 10
min, JfiC sk JE & BUE G EE S AE (32 23R Bk [ ) R
I T T L4 /s IR IR B L TR 21 5 L LA R SR
R R A I R . C AT A 5 & T AR
P25 U AN HEAT A AR T 50

BEVRAAEEEHIT 2SR FEAFARE
HIAN S T AR FTH 25, 76 8 E AT SGB 8 £ 4R #ilt 2277
S5 15 min Hy 3570 BRI B2 0 T 46 BRI = AR
kSR IA® 1. 5~2.5 mg/kg 35 KJE 3 pg/kg FIii
ATl ZEEL 0. 15 mg/kg. FrBH EIIH K R G
TPACE L A L) IS R R R B AL T IS 8 G R
i 6~8 mL/kg, PFIRAR# 12~ 14 IR/ min) 5 il 38 < »
AR SRR — A ALk 43 [k (pressure of end-tidal car-
bon dioxide,PetCO,) f£ 35~45 mmHg, R E4ERF R
HURF S A L S s ) 0BT 25 37 2% oK Je R it =X Tty
B, MR I U B ) 5 AR AR R BIS I B RR IR IR B, Y
BISZ=60 W, & 5 £ JiUbe ¥ BE (200 ~ 3 00) ¥ HoAE 45 7
40~60; 4 BIS<<60 H.»# i MAP % 3 ffi {5 Tt =
it 20 %0 mF, I 10 p 8 R 45 T 95 K2 0.5 pg/kg.



FTHRESF 202457 A% 53 %% 134

HE M sh S 2E e bk R B IAE T S AL 20% .,
FHER B I 5 B0 B3 A KT UL 25 9 1 5 SR AS W& - 3 0 F R
PR IE W ANFENIANZ . a0 R e B2 DA A b 22, W
BT 0.05 mg/kg M= BT i 42 8 bk e . AR
25 UL BRI Il R A0 sl i 7 10 e A 1 I T B
b 2% MAP<<55 mmHg W25 T FE #5586 mg i ik
A, OF <50 K/ min B4 T BIFE5 0.5 mg FIKIE
TN N S FAR A R e R R AR O
100 % fifi i (8 L/min) A WA . HEEWKEH M
AR [ IR I RE S 28 N 1T 3k F8 A g R AL 4R R SRS
T, A BHIEAMRBG P Z % (post anesthesia
care unit, PACUYHE—E 7. KRJ5 1 8.0 K ot i
T E A B 4 mg ®Ki T, VAS P4 =4 i 2
Tl 52 100 mg # ki .
1.3 WK

EN ISR SR 22 i NS N A NI ER B O
WG bR R A S5 I S0 G IR i W 35 A58 L 3 1

2025

W 0 R 4D & AR 3R, L & PACU 30 min, R J5 3.6,
12.24 h f9 VAS PF4r . [RI I C 3% 28 3 95 B[] | R e
20 FH RN M BTG R RR B R A R A
RIS AR A Ik A £ U B BRRE A
Y B 1]
1.4 %itsam
KM SPSS25. 0 B AT S it 2240 . P B IER
AR R UL o s FTon R PRSI FEA ¢ K
555 THECROR DL BB E A SRR LR X kg, DA
P<<0.05 AERAGITFERE L,
2 % e
2.1 AARPHXIERLEK
SHARFIFREHREHE DT CHP<0.05),
RPN B R 0 S BTl 22 e A L DT LM i
BT o R JRR S B A FH 232 | 95 B JR) LG A, 25 /R e i
X (P>0.05), L% 2,

x2 HWHAARBEAXERER

i H C4(n=33) S (n=35) t/X* P

P A (2 £s,mg) 122.4+23.1 123,424, 2 0.175 0. 862
KRR (T £s,pg) 295.7+61.5 247.9+65. 4 3.104 0.003
e <X AT i 2 4 P R (£ 5 mg) 9.441.8 9.342.7 0.235 0. 789
(T E£s, mL) 1 060.6+216. 4 1031.4+199.7 0.578 0.565
H M (2 + 5, mL) 31.3+12.2 34.7+15.5 0.987 0.327
JhERHE] (7 5 min) 12.242.6 11.14£2.4 1.752 0.085
i BT HE & L (96D ] 12(36. 4) 8(22.9) 1. 492 0.221
A8 FLRR B 08 [ ( 0D ] 4(12. 1) 7(20.0) 0.778 0.378

2.2 MAREFEEREFRILE
PR AR AR 5 O K i | IR 3 L 7S I P
W TR X 45 3 A E & A= B LA 25 e g i (P>
0.05), W% 3,
®3 WRARBHAREREZRLE(%)]

ORJ5 6 h g 2B I oK B I e a8 41 A 5
FEEIFRAE . LA 3 B H SGB A H B3 B kR
i PR

F4 WARERE VASTHEE(T+5,5)

. C4l S . P
SgE| CH (=33 S (n=35) x° P (n=33) (n=135)
S0 FIX 14(42.4) 11(31.4) 0.883  0.347 PACU 30 min 3.42441.500 2.486+1.463 2.611 0.011
I F8AN 3 29(87.9) 28(80.0) 0.778  0.378 KRG 3h 4.242+1.601 2.824+1.193 4.122 <<0.001
T W 7(21.2) 6(17. 1) 0.182  0.670 AJG 6 h 3.290+1.160 2.324=+1.121 3.416  0.001
INF: W ) e 1(3.0) 0 0.502  0.485 ARJF 12 h 2.759+1.123 1.546+1.175 4.141 <<0.001
RJG 24 h 2.483+1.479 1.333+1.242 3.327  0.002
2.3 WATRER.E VAS#45bi
B L,SH VASTFA Y BIK T C4, 2% 3 iF it

GiitefE (P <<0.05), Lk 4,
2.4 S#SGBEH A

S SGB J5 8L T BN EESAE, Horr [a R i F
e 32 ) B FL4E /N 13 ) IR BR Y B4 5 ) LB 4T 16
i, A1 5] i PR AR 2 B i L e B Ry RS i

AT RS HEFHE AT KIEH A C A
W FEAR (P =0.003) . U IR RT SGB fE % 3 2> HR iR
TFOIBRAR BE AR PP R EITE. RF S 4%
el VAS F 0 ¥ R AR T C A R A 51 % F
SGB AT LAy FHAR BT8O0 BR A B8 i AR SR 0 - 5



2026

DIFERF R s i — 0, BRI — ERE Wik
LT REMAERENHS S THFAR a0 F
PR 1 & A WL X — (B . A 3 9 0 58 Ja bl 25 BHL Vi
() T BB BRI AL < 3 BRI 1 1 AR s ol R AL 2
AR S 8 2w A a8t 2 % 28 ORE A R AT T BR . AT
7 R R 2 aeh SO A R A T DR R

1 F AR S 14 JR BR XE LA E AT 2 K SGBL AU X
HUAT T ARTT R SGB, R I . 39k 84 FH A ) B K Y
Aii A DR AS J2: B FH B R 22 R R g B 25 0
BARA W IIN R EE 8 B IE B BT A — & J& SGB
JEH I R 2 B AR E I BT SR Bk 2
M52 4 R i~ SGB T 5L . AWFFE T S 41
B BB NLE A IR 9 I R 2 B LA [) 00 B RS T 3R o
WL, A 2 B 1 FL 46 /0 L HR BRI L BT 4 A,
SGB JF X 1 fi] £ 2 H 0GR 3R P 25 BH iy , 3% 80 R 75 i
Wi, 3 FASG 6 h E2RE ., A B E K E ARG
SEAEMXN M EIF LA, RUBS 55T SGB A
A R e m R

A 2H R R S O MK | S 3 L A R R
W PRIME 55 0T &RE & AR 01 oW e 25 5, 5 BRAE A 55 AR
FIE L AT RE R SRR AR 5T R R R I & Y
KA e KRB S5 F AR XA 5] &
T SGB W52 M #/)N ,

A 5T 3 B F R IAL 5 SGB #4777 7 &
e AR A TR o AR rp R R A U AR R VR AR L R A
) BRI I S5 R 2 SGB M IR 845 . A ix A
MOREL T S 4 4T SGB 5 B0 R Ik IR ek B 1
RAANE L, DL 2 1 2 /0 BEE SGB 5 1 8L R # =7
., WK Z B F7E SGB T PR R L IR 4
AT LAIA A A r B 28007 A2 S 50 B T 2 92 g 45 AR L
SR /DR BUERE R L AT LA A AR H B AL
N3 SGB 20, 45 H 8K . (X 3 il E 7E SGB J5
HF I ST R R B R 3 A T 9 B ET g 5 JRR
BRI EEAE SGB I 2 S 18 BE A 0, it B AE 2 e 55
PSR R SGB HER MR TR . i, AR i 4
IR 2SR R T SGB 52

AN, A BF 58 5% F BIS Wa il T B JRF B 75 S % 4
R AR B 00 iU B ) 2 U S ok R EE Y KB
B/, AR R, TR R B R 48 S (surgical
pleth index, SPD 1] LA FH > W i 4= 5 PR i 0 1] &
X F T R I R B 24 DR T Y I R Bl ) A OB .
53 B 1 2 2 800 L, SPT RE BT I M kS I 4 B R B
TR R B R R R L NI O 4 b ds 45 T
R g2yt B0, SPT W I i A S50k AT RE 52
B & FIR 24 K 2 (9 B 1, SPT {8 47 7T fig 32 B R [F) 19 R
i IR 5 UL 5% % B R A Al AR PR O S et L ROAR
TE BIS W0 R 45 1 3 30 71 2% 19 ik gl >k 48 = 0% K e
F) i A AEAE B 2 0 T30 2 (B i T 58 B 45 1
F14) B 475 8% SR BT e 7 i

FTHREF 2024 % 7T A% 53 4% 13 M

A FEAIATAE — 28 SRy R - (1) A B 52 9 B o
FIAFFE B0, FF A B AH X A8 /N5 (2) e F A R BRI, A
SR 2L S5 BRI A R 3 ) e b S b 1) VR BB L AR A
[v] o {HL 359 2 0 5 b e 1 LA T R oL S A R R T AR
W B AT 5EME 5 (3) i T SGB JG fEfE BN L B AF, &
06 5 RR I 5 M AR 25 52 W 3% 1 5 o R b RT RE G vk
MENZENE., EREAMR . HEREAR. £
ORI HE— 2 1 SGB XT3k 830 A i F AR 11
BHEEEAERL.

L EFTRB A G] ST SGB & —Fh % 4 R
BELYAE 7 =X T DAY/ IR R F 5 0 B A B8 35 18 R v 3%
KeH &=,

2% ik

[1] KAWABATA K,SAGO T,OOWATARI T,et
al. Prolonged blockade of the cervical sympa-
thetic nerve by stellate ganglion block acceler-
ates therapeutic efficacy in trigeminal neuropa-
thy[J]. ] Oral Sci,2022,64(1) :6-10.

[2] QIAN M,YUAN C,JIANG W,et al. Effects of
ultrasound-guided stellate ganglion block on the
balance of the supply and demand of cerebral
oxygen during permissive hypercapnia in pa-
tients undergoing shoulder arthroscopy in beach
chair position[ J]. Am J Transl Res, 2022, 14
(9):6678-6688.

[3] DAVIS J,OZCAN M S,KAMDAR ] K, et al.
Stellate ganglion block used to treat reversible
cerebral vasoconstriction syndrome [ J]. Reg
Anesth Pain Med,2021,46(8) :732-734.

(4] EfE @A, &, 5. BAL S 2R
2571 TR I e i B R R A o g B T ROCR R R
BERIRAER N M )], b R, 2023, 29
(9):1473-1479.

(5] ®ER,UEF, EHE,F AT ST AR
28719 BHL i X 2 A B B IR AR IR AR R S 201 B
B RS f0 52 [T ], FE PR BR 2%, 2023, 52 (7) : 986-
990.

[6] WEN S,CHEN L,WANG T H,et al. The effi-
cacy of ultrasound-guided stellate ganglion
block in alleviating postoperative pain and ven-
tricular arrhythmias and its application pros-
pects[ J]. Neurol Sci,2021,42(8):3121-3133.

(7] TR, B, X, @ 55 T AR k2 B A
HR A 4 JBROGT R il 400 0 06 T B TR SR IR B )
KRR W] AR Is &, 2023,44
(14 :93-96.

[8] ROMERO A M,UHLMANN R A,POSTEV-



FTHRESF 202457 A% 53 %% 134

[9]

[10]

[11]

[12]

[13]

[14]

KA E,et al. Multimodal analgesia after thyroid
or parathyroid surgery:a randomized controlled
trial[ J]. Surgery,2021,169(3) ;508-512.
JADON A,AMIR M,SINHA N,et al. Quadra-
tus lumborum or transversus abdominis plane
block for postoperative analgesia after cesare-
an:a double-blinded randomized trial[ ] ]. Braz ]
Anesthesiol ,2022,72(4) ;472-478.
RAJAGOPALAN V,CHOUHAN R S, PANDIA
M P, et al. Effect of stellate ganglion block on intr-
aoperative propofol and fentanyl consumption in
patients with complex regional pain syndrome un-
dergoing surgical repair of brachial plexus injury:a
randomized, double-blind, placebo-controlled trial
[J]. Neurol India,2020.68(3) :617-623.

PARK ] H.MIN Y S,CHUN S M, et al. Effects of
stellate ganglion block on breast cancer-related
lymphedema; comparison of various injectates[ J].
Pain Physician,2015,18(1):93-99.

SHAN H H,CHEN H F,NI Y,et al. Effects of
stellate ganglion block through different approa-
ches under guidance of ultrasound[J]. Front Surg,
2022,8.797793.

ERGY LI S AT I RN i R E R N
IP O R R I R YT RO A L) . I R 25 B
#,2024,52(6) :564-567.

NAROUZE S. Ultrasound-guided stellate gan-

[15]

[16]

[17]

[18]

2027

glion block: safety and efficacy [J]. Curr Pain
Headache Rep.2014,18(6) :424.

WANG Z,YU J,NIU T,et al. Effect of stellate
ganglion block combined with lidocaine at dif-
ferent concentrations for preemptive analgesia
on postoperative pain relief and adverse reac-
tions of patients undergoing laparoscopic chole-
cystectomy[ J ]. Comput Math Methods Med,
2022,2022:6027093.

PENG K,ZHANG J,CHEN W R,et al. Ultra-
sound-guided stellate ganglion block improves
gastrointestinal function after thoracolumbar
spinal surgery[J]. Clin Ther, 2017, 39 (11);
2322-2330.

LEE ] H,CHOI B M,JUNG Y R,et al. Evalua-
tion of surgical pleth index and analgesia noci-
ception index as surrogate pain measures in
conscious postoperative patients: an observa-
tional study[J]. J Clin Monit Comput, 2020, 34
(5):1087-1093.

OH S K, WON Y J,LIM B G. Surgical pleth
index monitoring in perioperative pain manage-
ment: usefulness and limitations[J]. Korean ]
Anesthesiol,2024,77(1) :31-45.

Wi fs B #1:2023-10-17 & [91 H 11 :2024-03-28)

i B

(358 2022 D)

[16]

[17]

[18]

HALLECK F, et al. Immunosuppression and
results in renal transplantation[]J]. Eur Urol
Suppl,2016,15(9) :415-429.

CHEN Z,TIAN F. Efficacy and safety of azvu-
dine in patients with COVID-19: a systematic
review and meta-analysis[ ] ]. Heliyon, 2023, 9
(9):e20153.

SU P,YANG C X,WANG X G. Azvudine ver-
sus paxlovid for oral treatment of COVID-19 in
Chinese patients[J]. BMC Infect Dis, 2024, 24
(1) :44.

Wk XU S AR R L AR BT 2% R E IR T S
3235 v R AL TR AR 0 SR S B 9T R A A gy
Frld 0. ob I R B BE 2, 2023, 16 (10) : 1011~

[19]

[20]

1015.

TANG Y,LI Y,SONG T. Optimizing the use
of nirmatrelvir/ritonavir in solid organ trans-
plant recipients with COVID-19: a review of
immunosuppressant adjustment strategies|[ ] |.
Front Immunol,2023,14:1150341.
LEMAITRE F,GREGOIRE M, MONCHAUD
C, et al. Management of drug-drug interactions
with nirmatrelvir/ritonavir in patients treated
for COVID-19: guidelines from the French So-
ciety of Pharmacology and Therapeutics (SF-
PT)[J]. Therapie,2022,77(5) :509-521,

(Wi fs B #1.2023-11-23 &[] H #1:2024-03-27)

2k T



