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Effect of Interscalene Brachial Plexus Block on Pulmonary Ventilation Based on Pulmonary Electrical

Impedance Tomography

XU Guo-lin,LI Rui,ZHANG Ye
(Department of Anesthesiology and Perioperative Medicine,the Second Hospital of Anhui Medical University,Hefei 230601,Anhui,China)
Abstract: Objective To evaluate the effect of different concentrations of ropivacaine interscalene brachial plexus block on pulmonary ventilation by
pulmonary electrical impedance imaging (EIT).Methods From October 2021 to April 2022,75 patients undergoing upper limb surgery with interscalene
brachial plexus block anesthesia in the Second Affiliated Hospital of Anhui Medical University were selected. They were randomly divided into low
concentration group (group A), medium concentration group (group B) and high concentration group (group C) by random number table method, with 25
cases in each group. Ultrasound-guided interscalene brachial plexus block was performed in all three groups, and 0.25%, 0.33% and 0.50% ropivacaine
20 ml were injected into the interscalene. Continuous monitoring of EIT to assess changes in lung ventilation; modified Bromage score was used to
evaluate motor block. The area percentage of ventilation center (CoV), dependent resting area (DSS) and independent resting area (NSS) and modified
Bromage score were recorded before block (T0), 10 min after block (T1), 20 min after block (T2) and 30 min after block (T3).Results Compared with
TO, the NSS and DSS of group A, group B and group C increased at T1, T2 and T3 (P<0.05). Compared with TO, the CoV of group A at T2 and T3 and
that of group B and C at T1, T2 and T3 increased (P<0.05). At T1, T2 and T3, NSS and DSS in group B and group C were higher than those in group A
(P<0.05). At T1, the CoV of group B and group C was higher than that of group A (P<0.05). Compared with T0, the modified Bromage score of the three
groups increased at each time point (P<0.05). At T1, the modified Bromage score of group B was higher than that of group A (P<0.05). At T1, T2 and
T3, the modified Bromage score of group C was higher than that of group A (P<0.05).Conclusion Electrical impedance imaging can monitor the
changes of local lung ventilation in real time, and can be used to observe the effect of interscalene brachial plexus block on the pulmonary ventilation,
higher concentrations of local anesthetics can produce more faster and significant changes in lung ventilation.

Key words: Interscalene brachial plexus block;Pulmonary ventilation;Electrical impedance imaging

WL TR 35 B O\ #i 25 BH - (interscalene brachial BRJF 0 ISB S NIk )5 IR WURR SR, 2B AL
plexus block,ISB) #¢ 3z N T FEFARPIREES 1z Bl N IE W 78 R B aa 8l , s i fili il <0, if gy 5
B t-ol 7 Rt 2 BB A B A 48 AT LADEAN JILIAD VA A

P BE AR AR R, (EE S R s IR U

LI H LR AP TR ST H (475 :2020ahyx-206)  FESZA5VIF I, Fili oy G 2 ) 5 IR (A il < i />,
i AREARC1997.10-), 55 SR RN BOEBRIEAE . EBM - g 2R il 5 kLW Y A 228 BEL e o il < g 55

= AR 5 e e e

Al , | 50 ‘,%\ %/—‘,‘—4 F:; 7 SEA| R T
R F8U(1977.32), 50 TBOS TN Wk, SRR, 300 EI?’ P RS  BHR UL AT )
Sl RS HE L BHAT A% (electrical impedance imaging, EIT){E

69



36 B 2 W
& 2023 41 A

L= SEPEN Vol. 36 No.2

Journal of Medical Information Jan. 2023

Sk — T B AW A, T LA R AE A iR
PRI AU O, SER oA | 34 2 W i e AR AR,
Wiegel M 2541238 i o) B FL BT A5 B2 A T Rz 52
ISB F8 35 BELH O At 8 A2, {HL g JO 3T ity i BHL A7
5 000 FTL ] 9 R Ao 22 LR 52 i i 38 < ) 41
LT, AHIF G 003 8 il T i F BHB 4 AR S AR TR
W 2 R S DXL LT ) AR 25 L e %o it 388 < 1 5
e, A A I R R (2%

1 /RS HE

1.1 — %Rk PEHEL 2021 4F 10 H -2022 4E 4 A T
GRBER R = W E B BT TR R
75 1, 4R 18~60 %, ASA 4344 1 ~ 11 4%, BMI 18~
28 kg/m? . HEBRA ™ H AT IR R S il S Y REEK
oS T RE ™ R AT LU LRI | R JRR 24 ) 3
S B I BRI 2 S R . R BT
Tl B E R (A ) PR EA (B 4) M
R (C ), B4 25 ], 3 AR R BMI
FASA g b, Z R Iog iR E L (P>0.05), B
AR, WA 1. ST B AR B R R A28 Rkt
JE& BE B FEZE 01 2 i (YX2021-084 ), -5 g 5l
TN B AER EA.

1 3HE—RERILE (xxs, n)

A5 n HFRCE) MWE/&L) ASACT/T) BMI(kg/m?)

AfH 25 44.30+14.20 16/9 16/9 24.12+3.05
B #H 25 43.20£10.77 13/12 9/16 24.78+3.06
C4 25 41.84+13.20 18/7 17/8 23.85+2.85

1.2 5k AZ G TR DKGE B, 2 22 Wl oo [ ik
P A RN JCR ML . FEMTEBUTER 6 i mli
EIT M fl , #2220 EIT(Swisstom, Fi 1), WLEGE S,

Ak AE S (CoV ) MRAFTHER 11X (DSS) i F
43 L (DSS TR b7 48 Al X5 2 09 0 B ) A R4S
B 1 X ONSS) T AL 43 L (NSS 1A 7 4 il X 5 %
B E 43 L e, AL AR AR 2 BEL 24— A 2250
) JPR P I VTSIl R 2 67 i BB A BB M7, S e
o, FE M 5 |5 o LR Y R DA b 267 2, fif
22 G FH#EE, T S <E ABLC A5 g
0.25% .0.33%F1 0.50% 11 %7 k- K] (AstraZeneca AB,
[ 2451 H20020249 , #iA#% : 10 m1:100 mg)20 ml,

13 Wigdetn  Lha 3 AHRHART (T0). BHHS 10 min
(T1). FHAFG 20 min (T2) FIBHAE 30 min(T3)CoV,
DSS 1 NSS BYTEIFL E 43k . 2R Bromage P53 KA fiy
IRAEAE LR ITHE(SBP .DBP) W0 K2 M A2 A (SpO,)].
MR Bromage 1143:0: JCRHA , 58 2 Re %S th 5 AT
T 5 1R BET , AT 2l 2. J LT e AP, AN
[ELR GRS M = IR v of £ R i i W ko) M = =
1.4 Goit24 053 R SPSS 23.0 A4 AT 481145
Br ARG B T HEORME FH (xes) RO (8 ¢
iy, 2o A i LURT O 25 04 s AR IES 0 A 13t
FEGORME I M( Pss, Prs) 12878 , (8RR RIS 30 5 TH40C5%
BELAIn( %) 1388 ALl LBl p2 K. P<0.05 3R
INERA G L.

28R

2.1 3 ANt H BT ARFE AR LB 5 TO AR EE, T1.T2
1 T3 B A B.C 41 NSS F1 DSS #4340 ( P<0.05), T2
T3 WA 2H A T1.T2.T3 i B 40 .C 474 CoV 1
Hm (P<0.05); 5 A 4iAHEL, B 41 C 417E T1.T2
F1T3 f1 NSS il DSS ¥4 P<0.05) ,7E T1 B COV
BN P<0.05 ) ; HAY#S BF IR 45 3 41 CoV . DSS il NSS
WA, 2 582 L(P>0.05), W3 2.

% 2 3 {HAf R FRHUARRIEHR LB [M( Pas, Prs) , %)

B 4 (n=25)

C 4 (n=25)

7 BTl A H(n=25)
NSS TO 2.00(2.00,2.50)
Tl 4.00(3.00,6.60)"
T2 7.40(4.10,11.00)°
T3 7.60(4.00,11.40)°
DSS TO 0.00(0.00,0.00)
Tl 1.50(0.90,2.70)"
™ 2.00(1.00,4.00)"
T3 2.80(0.80,5.10)°
Ccov TO 51.00(49.00,52.00)
Tl 52.00(50.00,54.50)
™ 55.00(52.00,57.00)"
T3 55.00(52.00,57.00)"

2.00(2.00,2.00)
7.40(5.00,12.40)*
10.80(6.50,14.90)*
11.70(7.00,14.20)®
0.00(0.00,0.00)
3.90(1.60,7.70)™
6.70(3.10,8.60 )™
7.00(4.10,10.50)*
51.00(48.50,53.5)

56.00(53.50,56.00 )

57.00(54.00,59.00)"
57.00(53.50,59.50)"

2.00(2.00,3.00)
10.00(4.80,14.30)™
13.20(5.00,22.00 )*
14.00(11.40,16.50)*
0.00(0.00,0.00)
5.50(2.10,8.80)®
6.20(4.30,8.30)®
7.80(4.60,11.00)*
52.00(49.50,53.50)
55.00(53.00,56.00)*
55.00(53.00,57.00)"
55.00(53.50,56.00)"

5 TO He#g,P<0.05; 5 A 21 3%, " P<0.05

70



36 B 2 W L= SEFEN

202341 H

Journal of Medical Information

Vol. 36 No.2

Jan. 2023 o

2.2 3 YAEMRIEAR AL L EE 3 21 45 B ] a5 it e o0
SRR KA SR RN b, ERBIRGITEE X
(P>0.05), W38 3.

2.3 3 ik B Bromage W4 LA 5 TO ML, 3 44

i £ R Bromage P43 417115 (P<0.05); 5 A ZHAH
FC, B 4LAE T1 W, C ZHAE T1.T2 A1 T3 i i ek )
Bromage 173147 ( P<0.05) , W35 4.

£ 3 3ALEBEETHILE (xxs)

=t A (] A #H(n=25) B #H(n=25) C H(n=25)
SBP(mmHg) TO 132.24+16.74 124.0411.00 133.96+18.51
T1 130.16+16.53 126.12+12.86 135.00+18.62
T2 129.12+17.26 124.44£12.32 133.48+18.35
T3 129.28+18.61 123.28+15.07 132.56+18.02
DBP(mmHg) TO 85.52+10.28 79.68+10.11 82.36+14.60
T1 85.56+9.00 79.44£10.35 82.24+14.59
T2 84.88+9.58 78.80+9.76 81.28+13.94
T3 84.7249.40 79.129.68 81.40+13.95
LR (W /min ) TO 75.64+10.63 78.92+9.74 78.04+13.16
T1 75.12+£10.43 77.88+9.17 77.32+13.24
T2 75.52+10.39 77.88+9.29 76.68+11.38
T3 75.64+10.55 78.28+9.62 76.08+11.55
Sp0,(%) TO 97.48+1.23 96.84+1.88 97.16+0.94
T1 96.16+1.80 96.04+1.62 96.04+1.34
T2 96.52+1.12 96.52+1.81 96.04+1.46
T3 96.84+1.57 96.48+1.90 96.88+1.09
% 4 34EBR Bromage 4 LB (xxs,4Y)
255 n TO T1 T2 T3
A4 25 1.05+0.46° 1.7240.54 2.00+0.41°
B4 25 1.68+0.56" 2.00£0.29° 2.36+0.49"
C4 25 1.8420.55% 2.48+0.51ab 2.80£0.41%

5 TO ik, P<0.05; 5 A 2H 3%, P P<0.05

31itie

EIT J&—Fh S TCA | JCH 0% il = W i 47
R, 38 3k 1 8 M 0 1A 3 g e AR U 2 SO A A 2T E
A= 22 5K 32 B B A FEL BH e A% 1 S s R ik il 3 B
mvﬁ%ﬁ%%ﬁ%‘%%mﬁ¢bﬁ%ﬁﬁﬁﬁ
M3E S, 100% AR H ME S ; BRI TR
ﬁ%u%%iﬁmXﬁ%iEDﬁﬂNﬁmﬁ%
AR A %) S Il SR R o # 1R X AR AR
WA, DSS $ERlZERE . 5K NSS $ER X 2489
i Ed B SRIOS BT AT RASER Wil 1SB X6 fii 38
A Im JULTR] VAR A 25 BEL i i 3 A< o i)
TS 3, [r] it | T 000 A0 7 Sy St 3 SN B

ARWFFE R, 3 41 COV \DSS Fll NSS 7647 ISB J&

PR, $ s A 2 B i e PO A B,
7] 25 3t 0 R 0 Jey 8388 ok 2> o TSB 3 7
AR UR R A JULZ TE] T 5 SR SRR 25 19, J=y o
ZPIBR T B A2, o BEL AR AR JUURE 0 i £
R, 5 R AR AURRIE 7, BRI Y 3= 28 7
NIz Sl P i 55 BT 2 [ P ] o | e i = st 355
TH M A 55 S5 X BRI o 2 I I B 2 i 2 A
AR B, 4 AR LA DX S Ay 2 s i A R
SR o i R i 12 X sl 2 A DX o i
i XSRS EIT B0, 1SB 20 i BH#
i 22 S UM LRI 1 e 38 <55, 51 DSS Al
NSS Hi . AR —UOE#8 e th AR LR B
WL [ 572 18, P T P 45 OS2 i, AP RS2 2 A0 i

7l



36 B 2 W
& 2023 41 A

Journal of Medical Information

L= SEPEN Vol. 36 No.2

Jan. 2023

JLTE Sh A IR /)N, Fpo Uil X i ) 0. ULTa] 72
e DA 22 BEL TR S, PO RS JULRR IR N e 77 B2 A1, o)
WA S, rTRE TR OB AR X 2 1
M LT VA R AR ZE BTN Cov , t 2 IR 25 BHL
HILE S, PRI, ASBIFSE EIT Hf COV  NSS Fl DSS K
INATE—EREIE S W 1SB s it SRR .
AHFFE R, A %8 B 001 C 41 NSS A1 DSS 3
ik, COV RA AT, PR 0.25%%k 3 i &
WR-R PRIHEAT ISB 5 [ A4 il S D) BB R B /N, 1T B
HY5 CH R FEIREEA 3, WA FERR 1SB {1 H
0.33% B B R K T 0.509% 3¢ 5 %2 W DR %o fii i
S Uyfe ek AR o B 2500, i A S0 AR I ISB B
fdi 1 0.25% % W 5 0.509% 4 % IR -+ 5 72 I8 TURR
S TCEA 2200, (B HAT 25 50 0.25% P R+
20 ml A1 0.5%F R 10 ml, [FIAMFSE H B
SE R 25 BRI R S0 A B2 B A —80E o6, i BLA
WEFEAE A EIT SR W, AR5 s 7 1 nl fig
ORI, A5 TP OR[R R B i 2 UR-R AT 1SB
Ja7E 10 min N33 5] 2 8 # DSS A1 NSS #4in, 1
COV {HAE 20 min NETH I, $278 0.25%~0.5%
AR B 20 ml JILIE] 740 DA 25 BH 34 AT Ak
SRR 2R B AT o 2 2 S IR A R, IR URR AR
FHI S 5 min RIETFFER, H 0.5%F1 0.33% B IR+
ISB It 0.25% % WR = K #84 DSS 1 NSS 5 fin
3, COV B InTE AUk, 7R AN [V B () 2 WR K (R 1SB
5 [ MR A 2 LV A A — 2 MR BE 2SO0, o [R]ISE ASAE 5
HhAS [ e 5 2H 12k B Bromage 12 Bl PE 43405 Sl iz It
H0 55 i3 S AR AL VR BE RN A 2200 RCT i85
RIN,ISB X s # 22 BRI AT — 2 BV FE AR -
Thackeray EM 252V LV &5 0.25% ) A1 b < AN
0.125% 445 b AT ISB AURCR: , 45 5 & B 0.125%
2 A P 2R BRI R AE I, Wong AK SFRILL AR
FH 0.2%F1 0.1%) F WR-R R 1SB, [R)FE & LR AR
VR Aol R o 22 BRI i LB 8RR Pippa P AE2K IR
0.25%A1 bR +19%F1 Z KK 60 ml [t 0.5%4 bR
K +2%F| 224 [K 30 ml ISB 5 (1) i o 22 BEL R 5 7L
TRV 1SB 5 [ A3 S e2s B /N AT 8 5 215 AR
22 J] BB A Jmy SRR 2 s /A SR, ARFGE R A EIT
AV 3 A A AR A, 5 AT 5 05 R 0 7 i )
BTN 72 A0 HE , BE S 0t R AN [) v =) bR 24 BT 3
B MR FE RN o ABFSE A TR, 0.25%~0.5% 1 %
WRR A 20 ml ISB #4707 LLRH A IR AR LS, (E0F 1 33 3

72

JIFFINEE SN A2 0, PRI, ISB 7] BEAN ] 3k A i) 5 |
MR ZERE T, BETE B = O BB B A SEI LS
FIX— R

AWFFEEAFAE— LR BRI . RAEAJG X AT
P21 EIT FI0F-IR DI RE I 5 o0 A I T1 5, 152
AW 2 BE A B 1 L

g L, e BEAT RS RIS s 00 A3 7
AR, AT LSS NLIE] VA DA Ao 2 B o
SISO , T R B B SR RR 25y m] SR S
5 | S i R
S E 3k
[1]El =Boghdadly K,Chin KJ,Chan VWS.Phrenic nerve palsy
and regional anesthesia for shoulder surgery: anatomical, physio-
logic, and clinical considerations [J].Anesthesiology,2017,127(1):
173—-191.
[2]Grelet T,Besch G,Puyraveau M,et al. Minimum effective con-
centration of ropivacaine for 90% ultrasound —guided axillary
brachial plexus block, with or without intravenous dexametha-
sone[J].J Clin Anesth,2021,75:110468.
[3]Abdelghany MS,Ahmed SA,Afandy ME.Superficial cervical
plexus block alone or combined with interscalene brachial
plexus block in surgery for clavicle fractures: a randomized clini-
cal trial[J].Minerva Anestesiol,2021,87(5):523—532.
[4]Ricoy J,Rodriguez —NiifiezN,Alvarez —Dobafio JM,et al.Di-
aphragmatic dysfunction[J].Pulmonology,2019,25(4):223—235.
[5]Dempsey TM,Scanlon PD.Pulmonary function tests for the
generalist: abrief review[J].Mayo Clin Proc,2018,93(6):763—771.
[6]Boon AJ,Sekiguchi H,Harper CJ,et al.Sensitivity and speci-
ficity of diagnostic ultrasound in the diagnosis of phrenic neu-
ropathy/[]J].Neurology,2014,83(14):1264—1270.
[7]Wiegel M,Hammermiiller S,Wrigge H,et al.Electrical
impedance tomography visualizes impaired ventilation due to
hemidiaphragmatic paresis after interscalene brachial plexus block
[J]-Anesthesiology,2016,125(4):807.
[8]Lobo B,Hermosa C,Abella A,et al.Electrical impedance to-
mography[J].Ann Transl Med,2018,6(2):26.
[9]Spinelli E,Mauri T,Fogagnolo A,et al.Electrical impedance to-
mography in perioperative medicine: careful respiratory monitor-
ing for tailored interventions [J|. BMC Anesthesiol,2019,19 (1):
140.
[10]Ukere A,Mirz A,Wodack KH,et al.Perioperative assessment
of regional ventilation during changing body positions and ven-
tilation conditions by electrical impedance tomography [J].Br J
Anaesth,2016,117(2):228—235.
(11545037 24 B = 5 i R Az ik K UG 4



36 B 2 W
202341 H

BE2ffE B

Journal of Medical Information

Vol. 36 No.2
Jan. 2023 it

i

HlF A8 69 vkl FLAR R AR SR [ P A AR B 5 22 E,2018,38
(3):271-273.

[12]Dagli G,Giizeldemir ME,Volkan Acar H.The effects and
side effects of interscalene brachial plexus block by posterior ap-
proach[J].Reg Anesth Pain Med,1998,23(1):87—91.

(B BLE,EFLFR %9 A0 ) R BRE T kT B AT L
18] £ AL S AR IL A AR 8 v []). AR E 2 £ 2016,96
(28):2229-2233.

N4 Z2#, 50,25 RRIKEY
R DAY 22 LI IS I VUE ) 2 Rl
P2k & ,2020,41(3):255—-259.
[15]3A 8 B AR AR, 41N R 5 R R R T ok B AT LI 34 A A
FELA St AT 4% -0 R[]I [ 57,2018,40(20):2287—2290.
[16]Feigl GC,Litz RJ,Marhofer P.Anatomy of the brachial

RF R S AR
EAGTIREN Y

plexus and its implications for daily clinical practice: regional
anesthesia is applied anatomy [J].Reg Anesth Pain Med,2020,45
(8):620—627.

[17]Bergmann L,Martini S,Kesselmeier M,et al.Phrenic nerve
block caused by interscalene brachial plexus block: breathing ef-
fects of different sites of injection [J].BMC Anesthesiol,2016,16
(1):45.

(18145 7 Mk 72 R - R S i A% 22 o 7 5 4h H v b R 2 %R

8 ZIRAFR[)]. P 4 F S22 E,2006,22(1):43—46.
[19]Petroft D,Wiegel M,Pech V,et al.Differential lung ventila-
tion assessed by electrical impedance tomography in ultrasound—
guided anterior suprascapular nerve block vs. interscalene
brachial plexus block: a patient and assessor —blind, randomised
controlled trial[J].Eur J Anaesthesiol,2020,37(12):1105—1114.
[20]Thackeray EM,Swenson JD,GertschMC,et al.Diaphragm
function after interscalene brachial plexus block: a double—blind,
randomized comparison of 0.25% and 0.125% bupivacaine [J].J
Shoulder Elbow Surg,2013,22(3):381—-386.
[21]Wong AK,Keeney LG,ChenLT,et al.Effect of local anesthet-
ic concentration (0.2% vs 0.1% ropivacaine) on pulmonary func-
tion, and analgesia after ultrasound —guided interscalene brachial
plexus block: arandomized controlled study[J].Pain Med,2016,17
(12):2397-2403.
[22]Pippa P,Cuomo P,Panchetti A,et al.High volume and low
concentration of anaesthetic solution in the perivascular intersca-
lene sheath determines quality of block and incidence of compli-
cations[J].Eur ] Anaesthesiol,2006,23(10):855—860.

Wk H 1 :2022-12-09; #2181 H 1 2023-01-05

SR AR

73



