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Comparison of the effects of three blocking techniques under ultrasound guidance on early recovery
of patients undergoing video-assisted thoracoscopic surgery”
HU Bailong' ,TAN Li' ,SONG Tao',LIN Peng®,ZOU Xiaohua'®
(1. Department of anesthesiology ;2. Department of Thoracic Surgery ,Af filiated
Hospital of Guizhou Medical University ,Guiyang ,Guizhou 550004 ,China)

[Abstract] Objective To investigate the effects of erector spinal plane block (ESPB),serratus anterior
plane block (SAPB) and thoracic paravertebral nerve block (TPVB) under ultrasound guidance on the early
postoperative recovery of patients undergoing video-assisted thoracoscopic surgery (VATS). Methods A total
of 90 patients aged 18 —65 years old, American Association of Anesthesiologists (ASA) Grade [ — II , who
underwent elective VATS in the Affiliated Hospital of Guizhou Medical University from July 2020 to Decem-
ber 2021 were selected,and they were randomly assigned into three groups: ESPB (group E) ,SAPB (group S)
and TPVB (group T),with 30 cases in each group. The use of opioid and vasoactive drugs during the opera-
tion,the QoR-40 score on the first day after operation,and the pain score [ visual mode Quasi-scoring method
(VAS) ] at 2,4,8,12 and 24 hours after operation, first pressing time of analgesic pump, analgesic recovery
rate of Tramadol, patient satisfaction.,puncture time of nerve block,occurrence puncture complications, the in-

cidence of intraoperative hypotension during operation, the time of getting out of bed for the first time,and the
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The dosage of

sufentanil in the three groups was similar. There was no significant difference in QoR-40 score on the first day

postoperative hospitalization time in the three groups were observed and compared. Results

after operation, VAS score at rest and cough at 2,4,12,24 h after operation, and patient satisfaction (P >
0. 05). The utilization rate of vasoactive substances in E and S groups was significantly lower than that in T
group,and the puncture time of nerve block in E and S groups was significantly shorter than that in T group,
while the incidence of hypotension in T group was significantly higher than that in E and S groups,and the
differences were statistically significant (P<C0. 05). There was no significant difference in the first compres-
sion time,effective compression times,analgesic recovery rate of Tramadol,first ambulation time and postop-
erative hospitalization time among the three groups (P>>0. 05). There were no complications such as pneumo-
Both ESPB and

SAPB under ultrasound guidance all can accelerate the postoperative rehabilitation of VATS patients and pro-

thorax,accidental injection into blood vessels and hematoma in all three groups. Conclusion

vide effective analgesia,and the operation of ESPB and SAPB under ultrasound guidance is simpler and faster

than TPVB,and the incidence of intraoperative hypotension during operation is lower.

[Key words] Ultrasound guidance;

racic paravertebral block;

HL R0 4l B ) 4 T R (VAT S) 7 Mg B T R s 3 vh
4 07 P R )3z o AFLER T D TR] 2 8 45 M A )
KFARY)OEE A R AR RS VATS &4
R B e R OR R L M S R R R S Pk B RN
A TGRS, G, VATS % A G 4R A o
AR SR I PR A v i o fife e ) K ) R,

Jeil Fl ot 22 BEL i (PNB) A Ay 22 55 =X B0 1 — 38 43
TE VATS A Ja B b & 17 25 ok BT 22 1 -
W LA PNB A4 g HE 55 4 28 B CTPVB) Y 8 ]
MRS L SR . P AT REAE A A | I T A
JRUS: » 6 16 PR g FH 32 28] — 2 4 PR . 3 782 £ B2 SF- 1 L
Vs TR LT T BEL VA (SAPB) ™ i1 5 LS T B
(ESPB) ™" HAT $ 4 f #A L 22 4 B 405 28 o 10 452
RRBIE O VATS 424 R0 B0 . 4R 1 . 1] F Jm) &6
IR B AR R I A5 38 L 84 SORN B I 1) AT 8K A AR AR
4, B OH BB Z W5 4 SAPBLESPB il TPVB
X VATS B3 ARG WK E TR R0 . A5 B 7%
SAPB.ESPB #l TPVB ] T VATS % .l i LA
J PRS2 T R S AR A, LK 3 b B 7 1 X R
ey, IR E AT .
1 #BRE5HE
11 BEEXT S AR ARG E S E L &\
oL TR B E A FE MR E . EEARE 2019 4
12 4 & 2021 4 12 A &5 FRE 17 VATS )5 il it
(4 5 90 il . 38 El JpR e = D Hp 2 CASAD 43 %% 1 8l 1
P AP 18~65 5 ARF IR 18~24 kg/m” ., HEBRFR
Y < AR T 0 L B B s AT R SRR e
254 3o B 5 BRE I ) R S 2R RS AL A R ) AR R el
Jry R IR
1.2 Ji&

Erector spinal plane block;

Video-assisted thoracic surgery;

Tho-

Serratus anterior plane block;

Postoperative recovery

L2.1 JREEE A BEAREIESK 2 h 28 8 h,
N =8 AR PN N SN = o1 DN e U 1
JE RN A K TR F8RR IR AT A A0 B kR DU . JRR
B G T KA M 0. 05 mg/ kg INIA M 2. 0~
2.5 mg/kg EF 75 KJE 0.5 pg/kg FFEIRE 0.6 mg/
kg FENLAAS 2 R BUG AT S . E TS
B G 8 mL/ kg, FFWA A 12~ 20 K /41) . 4+
WS A AR 4 FE (Pet CO,)7E 35~45 mm Hg(1
mm Hg=0. 133 kPa) , 4 F5 i # X5 45 FAF 40 ~60,
WHRAT P IERE ., Wi AL 41 b
Bl H 3 41 :SAPB 41 (E 41,n=230) .ESPB 41 (S 41,
n=30) M TPVBH (T 4H.n=30), HMIIE TG
FARIFEETET 30 min 478 A 5] 3 F Mg . E 410
2 BEL VT B A < RB 3 TN M ] 2 7 7 P AN (R I 4
PRI AR A R AL TS A8 R EE) L 6-13 MHz
LA REOPATHCE TEAIE R & 26 Ts Bz,
A E G BRI ETE N B NUR T, . R
FHT- N EEE YA T T 8 28 R LIRS T 1
HEVE 0.375 % B UR K A 20 mL, S 4 i 28 BH 7 45 1 .
A5 IO MO o 2 A0 2 TR 7S SR R TR R 4~ 5
Joip ) 75 PR s A L R UL S 5 L R
K OF N 2E B 7E AT 4R UL 3 mDORT R TE 45 T A
0.375% B R K 10 mL, T 41 #f & B 1F : &
TR RN o g 500 £ TR S Sk TR T B R E R R
7 T B2 45 3K A0 T 28 B 28 A5 R Bom I e L T
B 2E MR 2 B B M S5 T BR . SR O 1 R £ 7
g A 2 49 R i JEE 22 ) 4 A 557 ) Bt 4 0. 375 06 B R
RHE 20 mL, W5 i BT He K 1] 4B 3 b A 5% [ B
.

3 BRI iy [R]— 44 SRR 4R B 75 5] 3 b 22 B



« 390 PREZ T A 20234 2 A% 39%% 338 ] Mod Med Health, February 2023, Vol. 39,No. 3

AR 3 3h B0 58 B, FLIZ 3R B W 6 AR 5T R A
5o BAELS R 20 min J5 I F R RPRA 1.0~
1.5 MAC Bt b 4t #7 BRIE . 45 AR 0 2 (HR) 5§
- 35 5 bk R (MAP) 88 : JE (A 20 Yo i 38 i &7 25 K e
0.1 pg/kg, B 25T L AE /R 20 mg 52 B2 4 °F-
0.2 mg. # HR 5 MAP Ik F AR E 20 70 B o 3 2 U
TR, 0 BB 45 T BT 4G A 0. 01 mg/kg B ik B A%
6 mg Bl [H] 5% 0. 5 mg, M4 A 19 7 22 08 9% 5 3 15
HEA Y BENEE M. FARZEH 10 min, 44
TEZFRJE 0.1 pg/kg, ARREKG B E K 2RI L %
ARLLEE . 3 2R ARG AT R 2 K S #h bk B
A B 2FKE 2 pg/kg + AT & A 3 0. 25 mg+ L
75 100 mg Fi B % 100 mL, #5571 & 2 mL/h, A
el 2 mL/h. BUE B E] 15 min, 25§ RS T K
I AL A PR3 ¥ (VAS) PEAr KT 4 43 bk i 5
Tk 1 mg/kg #MRUEUR BT EZ .

1.2.2 WM (D EEMEERIARGHE 1K
B AR S5 K 52 BB (QoR-40) ¥ 43 . QoR-40 P43 40 1%
FPIE IS AH S A2 AT R ST 2 T KR S A4
I PEAR L A3 (E R 40 ~200 43, 43 BOBE i AR R K & &=
R . (OWREMEARIREIE ARG 2.4.8.12.24 h #
SFIRZ UK VAS PE 43, 5835 0 5 2, 2 i R, R
IR 2 AR 2, AR v I 40 1 25 ) 4 A B0 BT 2k

FH A WA AR BRI 8 1 R T R S0 R IR
B il B 2 R A RO BT R Bl i R] L RS A B
B[] 55

1.3 Zeiftsfab s N SPSS22. 0 Geit2# #fF ik 47
B, HERLL 2 s i M (P, P, ER AT
IRy 25 55 M ARG 56 4 R) B ORI O 25 4y
BT s 2 AN R s A5 L R FH J 5 00 6 22 40 A . 1 H
GERE DL R b Bl e R 41 EL R X R 56 B
Fisher #fi I MEA 15, 55 00 R U BCR T BR ARG 35 . LA
P<0.05 N ESAHGIT¥E L.

2 % ES

2.1 3YBHE MR 3 A BE R M. S
AT TR E] I ASA 52 g% L R BT QoR40 B
oy — BRI LR, 22 R R g L (P>0.05),
U -

2.2 3HEBEARG QoRA0 T4 W EE K FIKIE
SR FIAR J5 A Be i E] Fb 8 3 ARG 1 K
QoR40 PF43 43 Jo 45 Yk BE VF 4 FL 8 22 SR ¥ G T2
L (P>>0.05);3 4B EAEIEH W — M AW
i, 22 R TG L (P >>0.05) 53 418
HE UCT IRIE Sl (R R0 AR J5 AT B i) 18] 85, 25 5 240
Giifepam L (P>0.05), WL 2,

x1 S3HBRE-MRABILER

B E 4 (n=30) SH(n=30) T H(n=30) X*/F/Z P

AR (Tt %) 52.34+2.5 50.7+2.7 51.5+2.4 2. 984 0.813
PR/ s /n) 16/14 17/13 15/15 0.268 0. 964
B (xts.cm) 164.0£7.7 163.045.8 161.046.6 1.539 0.316
R (T +s.ke) 64.6+5.4 66.1+5.8 65.1+4.9 0. 809 0.667
ASA Gy 1 /1l sn/n) 14/16 13/17 14/16 0. 090 0.956
F AR} E] (2 £ 5, min) 120.6418.5 125.14:19. 8 118.14:20. 4 0. 984 0.933
iR (s, mL) 190.7437.7 188.5437.9 192.84:38.2 0. 005 0.997
ARG QoR-40 FF43F[M(P 5, P1o) s 53] 193(192,195) 194(193,196) 193(192,195) 0.632 0. 944

F2 SHEEARFE 1 X QoR40 4 # B E (B X T K& B F0AK 5 £ B b E b &
BN E 4 (n=30) S 4 (n=30) T H(n=30) X:/F/Z P
QoR-40 E4[M(P 5, P5) s 53] 193(192,194) 194(193,196) 195(192,197) 1.481 0. 280
FEHRIM P, , Py 4] 53(52,54) 53(53,55) 54(53,55) 0. 947 0. 352
T IESEIM (P . Py o 57 38(36,39) 38(37,39) 39(37,40) 0.832 0.463
AR IM (P, Py 53] 34(32,36) 34(33,35) 35(33,36) 0. 745 0. 582
7 RS [MP, . P o) 5] 21(19,23) 22(20,23) 22(20,24) 0. 891 0.679
W AR W/ — B/ AW on/n /) 22/7/1 23/6/1 23/7/0 1.129 0. 890
BHIR TR s ] (£ 5, 14.9+2.1 14.242.5 13.8+1.9 2.241 0. 326
A5 A B i ] (s d) 7.941.1 7.340.9 7.44+0.8 3.014 0.221




PAREH T A 20234 2 H 4% 39 %% 34 ] Mod Med Health,February 2023, Vol. 39,No. 3

+ 391 -

2.3 BHBEARTIT KLY E ARG VAS 45,
ARJGHR BT 3 HERERPE T RIEM
BANE . 2RI FEE X (P>0.05) ;3 HEERG
2.4.8.12.24 h [y B RZ KR VAS 14 L3, 22
S LA FE X (P>0.05);3 418 % AR5 HR
UK B ) A A T B il D 2 SRR AR R
P 2 S BTG # R X (P>0.05), WL 3,

2.4 3 2H AR R BEL A 2 ) I 1] AR rp i AR S R 25 )
il A I R R AR R 5 O R RE R RIS L L
BOESHBEMAHMmFER MR RE T TH.T
HEFMMEREREEGT ESH.ESHBER
LA TS PR 2SR T A BRREIC, 2 R a5
B (P<C0.05), W4, 3HBHEFHIILR
il R LA i P S O R R A

* 3 SHBERTWMHEXAYERA KRG VASIES REHERBRERERLLER

e b5 E 24 (n=30) S 4 (n=30) T4 (n=30) F/X* P
[ZA Y N A== YD) 52.343.5 53.643.7 51.5+3.3 0.373 0.829
AJg 2 h VAS 5 (+5,40)

[N 2.2+0.7 2.5+0.5 2.440.6 3.182 0.203

% ik 3.3+£0.4 3.440.3 3.240.4 2.927 0. 231
AJg 4 h VAS ¥4 (T £5.50)

A 2.1+0.4 2.240.3 2.140.2 1.034 0. 360

A 3.240.5 3.540.4 3.3+0.6 4,587 0.110
AJg 8 h VAS #5r (x£5.40)

# A 2.340.4 2.240.5 2.340.3 0. 600 0.551

% Wik 3.340.4 3.540.4 3.4+0.5 1.978 0.372
AJg 12 h VAS ##5r (x£5.50)

# e 2.5+0.3 2.740.4 2.6+0.5 1.800 0.192

% K 3.740.4 3.6+0.3 3.5+0.3 3.319 0.191
ARG 24 h VAS 4y (T +5.49)

# e, 2.7+0.3 2.840.4 2.6+0.4 2.927 0.231

1% Wik 3.940.4 3.8+0.3 3.740.4 2.927 0.231
B A B A R R ) (s b 9.9+3.7 10.5+3.3 9.2+3.1 0.933 0. 627
AR R IR (2 £ 5,750 2.540.4 2.740.4 2.5+0.3 2.927 0.231
il e R A B [ (%) ] 3(10.0) 3(10.0) 2(6.0) 0.274 0.872

x4 SHEEWMEZEFFRAB APOEFEAMERR MOLELEERILR

ek E 4l (n=30) S (n=30) T 41 (n=30) F/x* P
2 fil I ] (7 £ 5 o min) 5.341.5° 7.6+E1.7" 9.5+3.3 24. 83 0.001
I I 2 R B [ (20D ] 3(10.0)" 206. 7" 10(33.3) 9.120 0.015
i EL2 ()] 2(6. 1" 1(3.3)° 7(26.7) 6.975 0.031

W5 TAR%,. " P<0.05,

3 it ®

T AR S5 P % 5 (ERAS) S 3 48 3 $2 H 1) — Fif
it 2 2 2E B 2 0 BT R A 9T S A
BRI 7 B 38 B 45 R R A BE B RD R IR R
JG IR KA R ELENY . VATS BAR R MAEF A,
HVATS R & B EW SR EEMW. A
200 ~30 00 & & Ay 1% VIR L 7 e HR A R W 2
AR L DR A0 O 2 R AR A kA
R DI H PR B A L ST R S R e 5 T S 3 ) £

=/
s B

e GE s N - B S SR RR A TPVB J& VATS #U
{3 L FR M B B SRR e XU 45 K T B
H B BRI L A 5SSt P R L TR S O A . B
HAKRLZERIE, 1 TPVD W # 1 XE B 45K, Hnl g
FEAE M IR I 5 KR A — s R T BRI
TR SNEREE AT TPVB E BB AR BB . H Bt i
AR PRI S I — BB T T 40 O A A AR
] L I S D 14 Bl kT AR RO O 2k

Wi 0 ERAS SR A A R] A 5 AR B 4 )



. 392 PREZ T A 20234 2 A% 39%% 338 ] Mod Med Health, February 2023, Vol. 39,No. 3

IS L+ B TR A RSP D BEL W i SAPBHY A ES-
PR 25 X 20 B AR L A W BT R SRR P R
FHHORBREZMIEN. BREMIIRE RZERT 3 F
oft 2 BEL ¥ AE AU 7 TG X R 25 5L e T R R SRR
HFENPFRED W, ARG RS R BFET ST
ESPB.SAPB il TPVB ¥ §gk VATS M & #4451
(R RELIR » PR S A DR B R e R i i . QoR-40
WA 2 2 A AN AR S5 Wk &2 0 o 1 8 k3% A 4 7
G S ARS8 AT Rl ST 2R KRR 5 A 4 B RN
40 AN A3 B AR R R T M AR 5T
H, 3 A ARJGE 1 R QoR-40 PP R . HIK T
PR 1 2l bsf ] AR 5 3 B B 0] 0 08 22 55 i B 3 Fdih &2
BHIE YR y VATS 835 52 A R0HE . A 1F AR 3 ok
A .

AR S5 P A 5 ) TR SR A AR AT R R Y
HEREZ—. ARG RLER.3ABRERE AR
B[] 8 VAS PF43 Il 22 5 AR 5 B0 5 08 FH A 100 K it
DR A BOR L. ZER B LRI E L (P>
0.05),#&/~ 3 F & BH A ¥ AT o VATS g fefitf
SRR . o3 — 7 T A SO AR 5 BUR T RE R R
RIGHPHEREZ W EEFHZ —, WERE T 3 dBEAR
G 1 K1 QoR-40 ¥E4AHE 1Y JE A .

A AW KB ELS 41 /B3 g a4 T 41
Ji .5 BAYTAR Y 058 45 ML, EDAIE T ESPB
F SAPB #VERCA R 5. b Ah . T 4183 il 4505 1 24
Y B A0 23 AR I % A R 5 . 5 DING 2 i
FEERMR, —Jr il fE S TPVB H B T 3¢ &
2o ik N AN E A s O3 — T AT BE S AR I 5
TPVB 28 S ES A ¢, 1 SAPB il ESPB B #ir i
J2 JU ) 28 43 3, %t 38 g 28 JLF- T R ) BRI, 4 i
1 T3 2 Y B R R N

ARG R B R BH 5] 5 T ESPB fil SAPB
A VATS #2435k R 47 09 AR th SR S5 3 L 0t 26 iR
B FE BRI 0 R, (AW
FEALA AR Z AL a0 w28 BH A B A S AR D H BE Ak
W IR B S R TR T R 28 BH i B A O AE A B R
P I SE B A AR R AR R AR R S 5 5 T A
ZEBHAE BRI AEAE AR 3 4 58 2 b 20 L9 A% R T TG
A REAFAE —Le A% . U Ah . AS B ST A A 2 /b TR
AT T K RE A Bt L% R G 56 1 — A5 IE 52 ESPB AN
SAPB ¥ VATS gy isbk .

o Bk, @A 51 S T SAPB fil ESPB ¥ 6 bk
VATS & ARG RE MIEIEA 80N, S5 3T
ESPB #1 SAPB # TPVDB # {f 55 i Bt £ , A tp A 1l
JE kA HAR,

S % 0k

[1] ABD-ELSHAFY S K,ABDALLAL F,KAMEL
E Z, et al. Paravertebral dexmedetomidine in
video-assisted thoracic surgeries for acute and
chronic pain prevention [ J ]. Pain physician,
2019,22(3):271-280.

[2] CATTONI M,ROTOLO N, MASTROMARI-
NO M G, et al. Chronic chest pain and pares-
thesia after video-assisted thoracoscopy for pri-
mary pneumothorax[]]. ] Thorac Dis,2021,13
(2):613-620.

[3] PICCIONI F,SEGAT M,FALINI S, et al. En-
hanced recovery pathways in thoracic surgery
from Italian VATS group:perioperative analge-
sia protocols[J]. ] Thorac Dis, 2018, 10 (Suppl
4) .S555-563.

[4] KOMATSU T,SOWA T,TAKAHASHI K, et
al. Paravertebral block as a promising analgesic
modality for managing post-thoracotomy pain
[J]. Ann Thorac Cardiovasc Surg,2014,20(2)
113-116.

[5] UMARI M,FALINI S,SEGAT M,et al. Anes-
thesia and fast-track in video-assisted thoracic
surgery ( VATS). From evidence to practice
[J]1.] Thorac Dis,2018,10(Suppl 4) :S542-554.

[6] KISS G, CASTILLO M. Non-intubated anes-
thesia in thoracic surgery-technical issues[]].
Ann Transl Med,2015,3(8):109.

[7] CORSO R M,PIRACCINI E,BYRNE H,et al.
The serratus anterior plane block for pediatric
non-intubated video-assisted thoracoscopic sur-
geryl ] ]. Minerva Anesthesiol,2017,83(7):775-
776.

[8] HU B,ZHOU H,ZOU X. The erector spinae
plane block (ESPB) for non-intubated video-as-
sisted thoracoscopic surgery[ ] ]. ] Clin Anesth,
2019,54.:50-51.

[9] PATEL H R,CERANTOLA Y,VALERIO M,
et al. Enhanced recovery after surgery:are we
ready,and can we afford not to implement these
pathways for patients undergoing radical cys-
tectomy? [J]. Eur Urol,2014,65(2) :263-266.

[10] SCIMIA P,BASSORICCI E,DROGHETTT A,
et al. The ultrasound-guided continuous erector

spinae plane block for postoperative analgesia



PR EZ T A 2023 4F 2 A% 39 %% 38 ] Mod Med Health, February 2023, Vol. 39,No. 3 + 393 -

in video-assisted thoracoscopic lobectomy[ ] ].
Reg Anesth Pain Med,2017,42(4) :537.

[11]7 SHANTHANNA H, MOISUIK P, O' HARE
T,et al. Survey of postoperative regional anal-
gesia for thoracoscopic surgeries in Canadal ] ].
J Cardiothorac Vasc Anesth,2018,32(4):1750-
1755.

[12] SCHUG S A,BRUCE J. Risk stratification for
the development of chronic postsurgical pain
[J]. Pain Rep,2017,2(6) :e627.

[13] COOK T M,COUNSELL D, WILDSMITH ]J.
Major complications of central neuraxial block:
Report on the third national audit project of the
Royal College of Anaesthetists[J]. Br ] Anaes-
the,2009,102(2) :179-190.

[14] BLANCO R,PARRAS T,MCDONNELL J G,
et al. Serratus plane block: A novel ultrasound-
guided thoracic wall nerve block[]]. Anaesthe-
sia,2013,68(11):1107-1113.

[15] MADABUSHI R, TEWARI S, GAUTAM S
K,et al. Serratus anterior plane block: A new
analgesic technique for post-thoracotomy pain
[J]. Pain Physician,2015,18(3) : E421-424.

[16] TAKETA Y, LRISAWA Y, FUJITANI T.
Comparison of ultrasound-guided erector spi-
nae plane block and thoracic paravertebral
block for postoperative analgesia after video-
assisted thoracic surgery: A randomized con-
trolled non-inferiority clinical tria[ J/OL]. Reg
Anesthe Pain Med, (2019-11-08) [ 2022-03-

07 ]. https://pubmed. nchi. nlm. nih. gov/
31704789/.

[17] FORERO M, ADHIKARY S D,LOPEZ H, et
al. The erector spinae plane block: A novel an-
algesic technique in thoracic neuropathic pain
[J]. Reg Anesth Pain Med, 2016,41(5):621-
627.

[18] GORNALL B F,MYLES P S,SMITH C L,et
al. Measurement of quality of recovery using
the QoR-40: A quantitative systematic review
[J].Br ] Anaesthe,2013,111(2):161-169.

[19] BAYTAR M S, YILMAZ C, KARASU D, et
al. Comparison of ultrasonography guided ser-
ratus anterior plane block and thoracic paraver-
tebral block in video-assisted thoracoscopic
surgery: A prospective randomized double-
blind study[]J]. Korean ] Pain, 2021, 34 (2).
234-240,

[20] DING W,CHEN Y,LI D,et al. Investigation of
single-dose thoracic paravertebral analgesia for
postoperative pain control after thoracoscopic
lobectomy-a randomized controlled tria[J]. Int
J Surg,2018,57.8-14.

[21] ELSABEENY W Y,SHEHAB N N, WADOD
M A, et al. Perioperative analgesic modalities
for breast cancer surgeries: A prospective ran-
domized controlled tria[J]. J Pain Res, 2020,
13.:2885-2894.

(s B 11.2022-05-07  f& A H #:2022-12-14)

(455 387 1)

[23] CIURLEO R, BONANNO L, DI LORENZO
G, et al. Metabolic changes in de novo Parkin-
son’ s disease after dopaminergic therapy: A
proton magnetic resonance spectroscopy study
[J]. Neurosci Lett,2015,599:55-60.

[24] ALMUQBEL M,MELZER T R.MYALL D],
et al. Metabolite ratios in the posterior cingu-
late cortex do not track cognitive decline in
Parkinson’s disease in a clinical setting[J]. Par-
kinsonism Relat Disord,2016,22.:54-61.

[25] P, 4L, B, 5. WA 4 A% R o i DXmg
P i mE AN M LT . W 2 PR BUA5 . 2020, 11(3)
183-189.

[26] CAO H,SHI J,CAO B,et al. Evaluation of the

Braak staging of brain pathology with ' H-MRS
in patients with Parkinson’'s disease[J]. Neu-
rosci Lett,2017,660:57-62.

[27] CALABRESI P,GALLETTI F,SAGGESE E,
et al. Neuronal networks and synaptic plasticity
in Parkinson's disease: Beyond motor deficits
[J]. Parkinsonism Relat Disord,2007,13:S259-
S262.

[28] KLIETZ M, BRONZLIK P,NOSEL P, et al.
Altered neurometabolic profile in early Parkin-
son's disease: A study with short echo-time
whole brain MR spectroscopic imaging [ ] .
Front Neurol,2019,10.777.

(ks H #9:2022-04-06 &[] H #9:2022-12-02)



