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THE . BH WERREFI S TEAIFE (ESP) FLAF xS MR T et ik & % KRG ik Fo im0 .95 D B8
¥, T RFEHARES T Ik K& o0k, FEREBETS (ASA) 21 ~ M4, by $
SFIRA R (CHL). MEFAPZ TR+ kAR (P4L) A=ESP MLF+#ikA R (E4L), B Py H a4
FRIEFRTATAR F 5| 5 F ESP [ Ao grAb 2 [, 20 min /& M2 FLAFE B AR, R85 4035 KR #0k A 32400
(PCIA), ZFAFKE (T). AEHFFAI (T). WEZ (T, R (T, 3AEFFHIE (MAP) F=
W& (HR); #@F&ARE2h (T,). 8h (T). 12h (T). 24h (T,) #48h (T,) HEKFHEHTS [NRS
(R) ] #ozh A NRSHFS [NRS (M) J; FFFT,. T,. T AT B a5 mL, #nldhik 8 K54 (NK) @50
HCB Ao Th1/Th2 Wedl; R ARGHR RIERI, HhmiEEE, il 8B REARERRALE AWK,
R 5T ks, PABREAETHEMAPKEIK, HRIGHR (P<0.05), CAEF T, F T,/ L MAPI . HRE
B (P<0.05); PAMELALE T, 7T, A MAPIK T C4., HRIZTC4 (P<0.05); CAFfELEHL T 04
MAP % TP4, HRIZTPA (P<0.05); PAFEAEHFRET,~T L4 NRS (R) &FC4 (P<0.05), E
8% 4 KRG T,8 ENRS (R) #&FC4 (P<0.05); PAFEAEFRET,~T, .69 NRS (M) &TC4a
(P<0.05); PAFeEALR ENRSIE, ZFALHFEL (P>0.05), SAEHFET,. T Fo T, 5 NK a3
B . Thl/Th2 A% T, 1K, E4AAfPET,, T,/ T, S NKf@d B . Th1/Th2fig T C4 (P <0.05),
E4FePLLIbER, 2FAL%LIHFEL (P>0.05); BARPURTHIFRRIAT, AR REERIK, BHHiELE
Fawg B S5 RABHAR Y FC (P<0.05), BASPAILE, 2F A% EEL, PAXGKAER A5G T
C#feE4 (P<0.05), CARGEBOREZ AEZTPAREM (P<0.05), Fit #®F3]-FTESPMA, sTH
JEBL T et dnrk &4 KRG B fe R ik ra SRS A Z A AR S, et B E R T,
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Effect of ultrasound-guided erector spinae plane block on
postoperative analgesia and cellular immunity in patients
undergoing video-assisted thoracoscopic lobectomy*

Yu-fan Zhang, Dong Zhao, Duo-jia Xu, Zhi-jian Lan, Wen-yong Peng
(Department of Anesthesiology, Affiliated Jinhua Hospital, Zhejiang University School of Medicine,
Jinhua Municipal Central Hospital, Jinhua, Zhejiang 321000, China)

Abstract: Objective To observe the effect of ultrasound-guided erector spinae plane(ESP) block on

postoperative analgesia and cellular immunity in patients undergoing lobectomy performed via video-assisted
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thoracoscope. Methods Ninety patients (ASA physical status I ~ III), scheduled for elective video-assisted
thoracoscopic labectomy, were randomly assigned into three groups, intravenous anesthesia group (group C),
paravertebral block combined with intravenous anesthesia group (group P) and ESP block combined with
intravenous anesthesia group (group E). The group P and E were given the paravertebral block and ESP block by
ultrasound-guided in the T before general anesthesia, and the effect was evaluated by testing the area of block, the
patients of three groups were given PCIA. The mean arterial pressure (MAP) and HR were recorded at the time of
entering operating room (T,), before induction of anaesthesia (T)), the instant of skin incision (T,) and the end of the
surgery (T;). NRS (R) (rest NRS score) and NRS (M) (movement NRS) were recorded at 2 h (T,), 8 h (T), 12 h (T,),
24 h (T,) and 48 h (T,) after operation. 5 mL venous blood samples were collected at T,, T, T,, T, respectively, flow
cytometry was used to detect the number of NK cells and the ratio of Th1/Th2. Recorded the frequency for compress
PCIA, the total volume of analgesic drugs, the consumption of tramadol, and the postoperative adverse reactions.
Results Compared with T,, the patients of group P showed a decrease in MAP and increase of HR at T, (P < 0.05),
and the HR and MAP of group C was higher in the time of T,, T, (P < 0.05); Compared with group C, The MAP and
HR of group P and E was lower than the group C in the time of T,, T, (P < 0.05), compared with group P, the MAP
of group C and group E was higher than the group P and the HR was lower in the time of T,, (P < 0.05). The score
of NRS (R) in the groups of P and E were lower than goup C at the time of T, ~ T, (P < 0.05), the score of NRS (R)
in the group of E was lower than group C at the time of T, (P < 0.05); The score of NRS(M) in the groups of P and E
were lower than group C at the time of T, ~ T, (P < 0.05); There was no significant different in pain scores between
the group P and group E at the timeT, ~ T, Compare with T, the number of NK cells and the ratio of Th1/Th2 were
significantly lower in the time of T,, T,, T, (P < 0.05), the number of NK cells and the ratio of Th1/Th2 in group E
and P were significantly higher than the group C (P < 0.05), there was no significant difference between the group E
and P (P> 0.05). The dose of remifentanil in the operation, compress PCA numbers, volume of analgesic drugs and
the consumption of tramadol in the groups of P and E were significantly less than group C (P < 0.05), and there was
no statistically difference between group E and P (P > 0.05). The incidence of postoperative hypotension was higher
in the group P than the groups E and group C (P <0.05); The incidence of postoperative nausea and vomiting of
group E and group P were lower than group C (P <0.05). Conclusion Ultrasound-guided erector spinae plane
block was similar to that of paravertebral nerve block on postoperative pain and cellular immunity fuction in patients
with lobectomy under thoracoscope, but less influence of the blood pressure to the patients.

Keywords: thoracoscope; lobectomy; erector spinae plane block; postoperative analgesia; cellular immunity

BEE SIRHE BRI B AR, BB it 4l
B B A S i £ ) R BT OR DT M B
DIBRABITEL/ N, (E p 00 53 o A0 5 A B
R, BEFAEASE BB RIZLR AR, TS
AT B, WO IEERE, SRR A AT
FIRRANGK A A AR BT Y, R B8 TR RIS i
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MAFHLBELSY), Hih TE B ESE, ZAERH
H U B A A 2 R PRI ME . FORERO SE9I7E 2016 4K )i
FHRHNAET (erector spinae plane, ESP) BH 7 7E %
TR 2 BV R T R AT T RFEOR . A
UK FHBEHL RS T2, PR A 515 T ESP B
kA& bk B # 8  (patient—controlled intravenous
analgesia, PCIA) T8N it UIBR AR J5 B9 Em 2L
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43 ~ 85 kg, FEBRIEENIP2: (American Society of
Anesthesiologists, ASA) DR T ~ MY, rf EE
BEALECFIL R 34 : C4l (PCIAZL) . P2 (MESSHH
ZBHEF+PCIA L) FIE4L (ESPFHHA+PCIALL), R4l
30 . 3ULRRAE IS . PR IREFEE (body mass

index, BMI). ASAZ;ZRA1F AR A LE, 27T
Gt E L (P>0.05), HAFRM. R, HikR
bt : OBEMINRESF ; QZFREALERYY; GRS
G @RS SHIEE (BMI> 40 kg/m?) 3 &) 0>
fili . FFEDIREAN 4 @KSHE . JoIEsE .

*1 SHEBE—MARILER
Table 1 Comparison of general data among the three groups
P ASA 53/
215 AL % FARHEFA]/min BMI/(kg/m?)
5 s 1% 13 I3
C4(n=30) 23 7 49.38+7.47 126.48+13.59 22.57+4.38 10 11 9
P4 (n=30) 20 10 52.48+7.69 138.29+14.31 22.49+3.79 12 11 7
EZH(n=30) 21 9 53.49+7.88 151.38+13.28 22.02+4.59 14 13 3
FIX*MA 0.76 0.37f 0.68" 0.20f 0.38
P{A 0.685 0.726 0.529 0.851 0.428
1.2 WEEFIE dioxide partial pressure, PpCO,) FE35~45 mmHg, KR

BEARATHIARE FHF R 2, ATFAREEHM
e e E L i E (blood pressure, BP) | ik ifil &
LRI EE RN A%, JR BRI S T3t A i Dk RS 50 Jok D
JE o EALEEBORMIAE LA EM , o o 4008 7 45
K OOIRALIE H T H T 5E , KB WS 2 em JEHH
] b2 TR, WA NUVE AR TR R, R)ZK
YOI IVAART L, SFEINBEES, YEFIfih b T
RIGREIB R, A 0.5% B IR 20 mL, P4HEE
[FVAE SR M7 S ANAE b, R AR P RSk S R A7 T R4
T 5, B mARMBES, HEFHTHLS 15~
20 cm, HELSEHEL, FREHEHRBIELR, HH
20 G ZERIET LA ST T N 2RI AR, TR P L S Ml
B, HAEGIS N EMESE R, I im AR S ,
HEA0.5% BRI 20 mL, BIZLEE 20 min J5 KK
By BH A -1

3 20 BB R I ER ORI 5 . AR A TRIA B
1.0 ~ 2.0 mg/kg, &F25KIE 0.5 werkg FIITE BTt 22 4%
0.2 mg/kg, W5FIE T UASCUEHRE FPIMGA S, Iy
SR 6 ~ 8 mL/kg, FEIEAIAR 12 ~ 14K /min, WEIFF L
12, HEFRESOR ARSI (end—tidal carbon

By . RPN 3.00 ~ 6.00 mg/ (kg-h), Hi
5 KB 5~10 pg/ (kgeh) , 0= BT i % % 0.05 ~
0.10 mg/ (kg+h)o AR HEAUTFE 4L (bispectral
index, BIS) Wil jgREF VR, i BIS 4E 47 7E 40 ~ 60
S 75 K JCHRE 3 BP 0% (heart rate, HR) 284k
TEOLIA R, Zidy BPAERERNE +20% N, 10 AR 5
YRR A BE ARG T PCIA, HFHR
) REF SRR 2 we/ke+FE4% 7 35 10 mg B FE &
100 mL; PCIA ZSEOR B N AfT 2 mL, 5
1 mL/h, PAYGEINFIEE N 2 mL, BiERHE] A 15 min.
it BRSNS AT 4> (visual analogue score,
VAS) >44ri, #EMSZ 100 mg.
1.3 MZBIEHR
OIEFAFARE (T,) . FREETHT (T) . VK
RPZ) (T,) FIAREE (Ty) B3 4B T sh ik &
(mean arterial pressure, MAP) F1HR; @ic #ARJ5
2h (T,). 8h (Ty). 12h (Ty) . 24 h (T,) 48 h
(Ty) A BT I 4 [number rating score, NRS
(R) |M13h 75 NRSPESP[NRS (M) ]; NRS PErFriff «
043 RICH, S HME PR BYS, 1040 KAl #3)
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) J B B0 s (DI i R LR R A R (k)
HNRCER CBOR PCIA 259 B s @251 1,
Ty T R TG IR AL 5 mL, 57 JF 7 2 40 SR 30 i
W HARAA (natural killer, NK) Ziffi% H F1 Th1/Th2
Al ; OWEREIE R &AM WFmsl (RR<8
PKimin) | BRI | AL IR I B A
1.4 SFitERZE

K SPSS 23.0 Gt B kAT e it ab B, it i
FERHAEL + FpifEZ (xxs) o, ANHERMNE
SR I 22500, 4L IA) LR FH B 28 2293 #
ZH [R]P 0 EE 3R FH LSD— K 56 5 T HEC7E R U al

Gt X
2 R
2.1 B3HEBEEARBMFEIHFE

5T, 40, P4HEF T, B MAP IR (F=8.39,
P=0.006). HR#HL (F=13.25, P=0.000); C4lH
F T, T, Bf MAP & T T, (F=14.57, P=0.000;

F=927, P=0.004) .
F=648, P=0.013);
fiFCcdl. HRE T
T, if MAP & F P 41 . HR 18

HRIEH (F=13.26, P=0.000;
P2 A1 E 41 -5 T, FI T, B5F MAP
C4l (P<0.05); CHMEABRH
T P4 (P<0.05).

SPERFR, ARILEBCRHCRR, P<005AZERA  WR2,
*2 SHEBEARRAMEAHRFMAPLLE (rxxs)
Table 2 Comparison of HR and MAP at different time points among the three groups (x+s)
215 T, T, T, T,
MAP/mmHg
CZH(n=30) 79.72+7.38 78.43+7.21 95.59+9.39V 93.25+8.57"
P4 (n=30) 78.49+6.93 65.42+5.491% 83.29+7.59 76.25+6.45
E4(n=30) 75.76+5.95 76.49+6.93Y 84.49+8.12% 79.38+7.25”
FiE 1.06 3.58 4.79 2.59
PAH 0.423 0.032 0.026 0.047
HR/(¥/min)
CZH(n=30) 63.49+5.29 67.59+6.98" 89.21+8.79V 87.38+7.98"
P4 (n=30) 65.29+5.59 78.29+5.79V% 73.29+6.49 71.28+6.29
E41(n=30) 63.29+4.99 65.39+5.97% 75.37+6.25> 74.18+6.10%
FAE 0.97 3.93 423 3.09
P{H 0.453 0.031 0.028 0.045

DS T, e, 25 B/ 5

2.2 3HEFEEBHERILE
PHMEABEARG T, ~ TH S NRS (R) KT
CH, i, ZRA5I7EXL (P<005); E
HEBHEARIET, B ENRS (R) fRFC4l (P<0.05);
PHMEABEERET, ~ T A NRS (M) KT C
4, HmbE, Z2RA5ITFEX (P<0.05); Hib
SR R, ZERTIGEE L (P>0.05),

BN (P<0.05);2) 5 CAHILE, ZEREGIHF

BY(P<0.05);3) 5P E, 2R BT #E X (P<0.05)

W23,
2.3 BHABREFERNANKHAREBEFTh1/Th2 LL{E
bb &%

S AE T, T, T B 55 NK 41 g %% H A1 Th1/Th2
A AL TG, EALFPAIAET, . T, Ty 4 NK 41
JECH A Th1/Th2 tUE = T C4l (P<0.05), E41FIP
I, ZHIsIFE (P>0.05), k4,
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Table 3 Comparison of postoperative analgesia score at different time points among the three groups

®3 SHBEAEMNSAARGHEBTD LR

(43,xxs)

(score,x+s)

it T, T, I, T, Ty

NRS(R)
C4(n=30) 3.59+0.58 3.39+0.49 3.25+0.47 3.17+0.43 2.27+0.39
P4 (n=30) 2.25+0.38" 2.39+0.37% 2.36+0.39° 2.57+0.38 2.03+0.31
EZ1(n=30) 2.57+0.43F 2.64+0.39" 2.59+0.43F 2.27+0.36" 2.18+0.30
FiH 8.59 5.89 4.10 3.23 2.48
PAE 0.000 0.004 0.032 0.128 0.195

NRS(M)
C41(n=30) 4.98+0.87 4.86+0.91 4.73+0.72 3.870.70 3.49:0.67
P4 (n=30) 3.39+0.72F 3.47+0.767 3.67+0.797 3.38+0.62 3.23+0.63
EZ1(n=30) 3.62+0.74F 3.59+0.74F 3.82+0.83F 3.19+0.59 3.28+0.61
FiE 9.28 6.57 3.79 2.78 2.13
P 0.000 0.000 0.041 0.174 0.279

15 CH R, 2R it X (P<0.05)
®4 BELFFERANKABRBEMThI/Th2LLELER (x+s)

Table 4 Comparison of the NK cells number and ratio of Th1/Th2 at different time points among the three groups (x+s)

R T, T, T, T,

NK 4% F /%
CZH(n=30) 28.39+8.39 16.28+6.56" 14.86+6.19" 15.29+6.58"
P4 (n=30) 27.40+8.78 21.16+7.29"% 20.05+7.03"% 21.75+7.43"%
E#1(n=30) 26.37+8.20 20.32+7.41% 19.28+6.69"% 20.65+7.28"%
Fi& 1.23 12.26 32.58 35.43
PAE 0.298 0.000 0.000 0.000

Th1/Th2
CZ(n=30) 5.44+1.57 3.21+1.06" 3.04+0.96" 3.27+1.04"
P#H(n=30) 5.37+1.69 4.50+1.23V% 4.02+1.12V% 4.24+1.26V%
EZ(n=30) 5.58+1.43 4.49+1.37V% 3.79+1.26"% 4.47+1.37V%
Fi& 1.29 37.94 24.43 38.68
PAE 0.282 0.000 0.000 0.000

T D 5T, A, 2905 E X (P<0.05);2) 5 CALEE, ZRA S HFR L (P<0.05)
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24 SHEEBAPEEMERBRAYWERBER
bk 8

EAMPAARPEGZFRIE R . BRI L.
ESE/E REpsS il REE AR & S a1 R Rl R
(P<0.05), EASPALLE, ZRESKIT¥FEXL
(P>0.05). WL#%S5.

2.5 3JHEBEHEBEMALLE

CHLPZLIXIE 1761 (56.7%) BT PAL7H] (23.3%)
MEHH] (26.7%), HMILE, ZRALGITEEX
(x> =8.83, P=0.012); PHRINIERERETFCH
FEZH (X*=725, P=0.027); 3ZHHAA R M
B, ZRIEHEIHFEL (P>0.05), WL#Ee6.

*5 SEBEEARBEEMEBAYMERBRLE (xxs)
Table 5 Comparison of perioperative measures and analgesic drug use among the three groups (x+s)

23 FiioF R Je it/ g PR A 4 B 2k A /mL i B2 425 BUIR
C#H(n=30) 1372.25+83.78 11.29+2.29 89.29+8.13 1.72+0.35
P4 (n=30) 693.56+47.731 5.56+1.39° 75.39+6.461 0.92+0.23"
EZ1(n=30) 734.19+53.971 6.13+1.65" 78.21+6.57" 1.06+0.29%

FH 3.76 21.47 6.49 7.49

PH 0.029 0.000 0.039 0.031

TE: 19 CHILE, ZRAGITHFE L (P<0.05)
*6 BEHBEIARREEERILE F(%)
Table 6 Comparison of adverse effect rate among the three groups n (%)

205 I3 ) LK AR L PR
C4l(n=30) 2(6.7) 17(56.7) 5(16.7) 13(43.3)
P#41(n=30) 0(0.0) 7(23.3) 14(46.7) 8(26.7)
E4(n=30) 0(0.0) 8(26.7) 7(23.3) 5(16.7)

XA 4.49 8.83 725 5.30

P1a 0.106 0.012 0.027 0.071
3 it ESP B feilr §2 1 B — PR i, — Bk R

i fes s It BR AR R ARG . R
A, BRI A E LAY ik HRTFER
VICHReaRt:, B w AU EL R, RSV
RNZLPETR o FRE LRI ), JEI A O% R
W, 2 PEPHTEMEMG 5 . AR i e FF g g
W, R RRHE AT AR B RE G A %
WL, RIS I BRSSP
FAED, LR T RS, By 1k T R K
e lishice ZER L, R s, AT
BERE, EIRE, 22.0% ~ 67.0% g SR A B
HHTERA R ST SI IR G IR SR, PTUA
R A 5 B F G E

JR 2 1 G B A WUNLIE B, A5 WFoE & B, 7F ESP
TS RIRRE TP A A AKX e BEL
i, HIRFLR . FEESPIEAJRIRZY IS, SRRk 2y
TR MG ) koo R, B A ZEMOMESHRIBR, [ A R A
BERR 22 TN AR 22, 38 HA — s A 40 i) oA B9 9 4
FHE 31 X 7 ARSI ST KB, 20 mL R RR
251 TR TS S K AU ESP,  JRIRRZS AT LY HERI T, &
Ty 57K o R, 7 S50k HIFE Ty 7K F ESP 7 5
0.5% Z WA K 20 mL, & BUEGE BHLIEF I 7E T, 2 Ty 2
] ABFFERM, FEARPMG S 205, CABE
FAIFGHR B BP I, HRMMRE, 1) E 4182 A i
Wl IR, ULB ESP M T HEmfE S, W T
G EPERIB S R R R R I . P2 R E RIS TR0
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PLBP TRE, HR¥GM, B0 BB — KL T 20 mL
BURAS AR R B w5050 25 WA 30 il st
SMER K. RIGEIR I, E4BHE ARG NRS (R)
FINRS (M) IR T CH4, 5PAHMY; EAHT, 0
NRS (R) 13T C4, MPHECHLiR, ZHES
TR S AT REIA R ESP B 2l 1 i IS 1, §7HK
15 1) (RIS SR AL, A P B T3

HE S5 2 BELAE A T SRR B HRGENY, 4R
Wi, AESEHZS B H R L ESP BHAS B kb, HA
KA AL 2 R AR AN S T I A
T BEN, TR R ANBELT ) S K ] 1 IR BT 24
AR, XSRS, IEs AR, U
ANFITF LR B R 28 B AR IR AR,
Xof i 58 471N BEL iy R AE 52 BEL T, SP BV A+ G T i3] 2 5
17, HIXESH /N, A SCHRRGE, 78 T, 7K 47 ESP fH
Wi, AT ARSARNE I BB A AR B AR S BUR 251
i F ESP BRI H FRLIRTFAREE, G %08
BARFEIRD, BB E KR L & iE A 1)
AT RN, A AL, ESP B SHE s o 4
BHAFRORA 2, ARIGPIRIESS . R R R R BORIA
o RIGE R 22l e, 2R si#E
o $E7R ESP B fEAG R0 R FH T f B i -0 4 £
B

it AL T — 2 I S e LRSS, BRI AT
RS — 2P0 B P20 G e T RENS, BRIk, BRI
P A B RO A B AN P S B T RE S M B/ N
IR, DMGERE UG . A0S LR L)
i gE G S 22—, HOW 4N A A NK 4088 . Tk
YRR, A SCERU R, SR L, IREH A ]
DASCSE s FR B e DIRE , AR5 RS 1 o i
PO, =B AT A DX s B BELS e e L A
WA T TR B R, [ s RT Y 2 B R 28 2 4 1 i
FH i HLRRR 25 A< B ELAT [N e 4 MR AE Y 8 7 o
WMWK, HERAiRRA L, AN A 4
JRRfE 8 8 2 Th1/Th2 P-4 17 Th1 $%4k, 425 Th1/Th2
HfE, RN s ThRE . (E i B R A1 ko€ 5L B B
AR, S R PR TG AR R I B RS 2
FIRNME; 5346, BAERFEEMIE. wopE L, 25
SR T O RBT R DE AR EELG ), TSN 2R HAE
TEAE S [, REREAMRH A AT B RET 0 . RS il b
A S5 AR I 55 JXURS: o 55t 228 L FELS AL 5 il

SMBELAE AR 2, RRE AT LA /D B A i Th e A
0T, ELA S R PN T S A RR 1 R
HEE R —e R, B2 LR -T2
HMWN#T, WEEARAG AR,
TR R R BE R T AR EAS, IR 2 PR AFTERR
il AW N, 3ALBE ARG &S NK gk H
Th1/Th2 FLE RS, E4LMPLAAET, . T, H Tt
SINKAYIHEECH . Th/Th2 FbfEm T C4l, EAMP4
Fde, 25 TG0 R . Ui ESP BH T AE mcE i s
BERGIIIBRA B AR S AR e e g, AOR S
MES5 M2 BHA AR Y . T RBJR A . EFLRT PALAR
B S RKIC ARG EF S5 AR e /D, ikl B 2825 2
A — 2 [ 4H AR S 2 DT RS I/ R0

ESP B A QT A& ARG T, M PR
SN AC LY VTN S VA A=Y, 1)) SN K=
R, A K HBRARG 1AM i R R 2 4 45 S XU 2
W SRR O — A — 0, AT B BEL
T LA ESP B S HAE . BFEHID T, C 240Kt
T PAMEY], AIEEE CAHBEMTTELZR
BT 2528, Bl R 22 R AR e U MK e ) fe oy PR 3R
Z—; PUIAREMME LA RS T EAL, T ResH &
HE 252 1t 22 BELVAE B 52 00 A AR, A R0 2B AT i
Hb, SCREARAT S P , R RA, 1 E 2
SFEBAIAE ESPAVIT, B AR TGS 28 3, iR E
THURSCR, MXHIEFRZ IR E /N

ZE FFTIR, ESPRHME n] LA%e 4 R A 1 ks
BE N UIBRFAR R E AR SEEYE, W T ARIER
AW, b T B R 22 5 A A 0 R
I, AR SR AU s T AR £ 3 20 S e D BE 1 5
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