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HE. B AT R 208 Bl pkdG 84afe B (SteO,) e AR M B F M . J7iE 8 80 #1454
TG REBTHAFREMBAEL, FFEEE TRE T TRAET A ERF I L BN SteO,, ¥ A
FAA, BAREEANER TR IR E B, 54 C 21(0 cmH,0) .S, 21(20 cmH,0) .S, 21(40 cmH,0) .S, 48
(60 cmH,0), 448 20 4] &4, PrA & KR Ak 5478 4% (VT=6 ml/kg . RR=10 & /min) Z BN 30% &K
JE T R WL A4 o B Ao Fe B (SpO,) & SteO, T I £ 95% ., 91%44 i 4] , B B it 3 Ak e B 46 F= B (Sa0,) , 7T K &
41 Ste0, 125 TR AR A LR BHR FIABHZRI BN Ste0, 55 . 5 CU(AEAALIREK, AEAA
JE W) 81,8, o Sy 4AE 5 F Y (P<0.05). &R AARERT, &40 SteO, #2437 & 4 SpO, T, C 41 SteO, B £
5% & ILF RAL, 55 5,8, LA IbE £ F A %t # & L (P<0.05),C.S; 28 SteO, 5 & 91%, 55 S,.5, AL £ F A
%it &L (P<0.05), vA SaO, ¥ A Ar-flA, % SpO, 95%HF,C 28 SteO, 15 £ & % %45 S,.S; 2834 hn( P <0.05),
SpO, 91%ET, C.S; 48 SteO, 1 £ & £ F44 S,.S, A3 m(P<0.05), Z5if SteO, T 4 —# fr B0 Fm U5 %
7, TR R L AR AT, B A RERE A E ) ST RA Hoh, AHBRE B N IR R
F Ik, A EEH L 40 cmH,O MHELAZE, B 43 49 2 {A 43 T Sa0,,
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Application of trans-esophageal arterial oxygen
saturation monitoring in thoracotomy*

Xin-dan Du, Pi-sheng Qu, Hai-fang Wan, Li-xia Huang, Fan Tao
(Department of Anesthesiology, Hangzhou Red Cross Hospital,
Hangzhou, Zhejiang 310003, China)

Abstract: Objective To observe the sensitivity and accuracy of trans-esophageal monitoring of pulse
oxygen saturation (SteO,) in thoracic operation. Methods In 80 patients undergoing selective thoracic operation
with general anesthesia and one lung ventilation, a self-made air-bag SteO, probe was placed in the middle
and distal segments of esophagus after induced intubation, the balloon was inflated. According to different
pressure on the detection part of the esophageal wall, the patients were randomly divided into group C
(pressure of balloon = 0 cm H,0), group S; (20 cm H;0), group S, (40 cm H,0) and group S; (60 cm H,0)
with 20 patients in each group. In all the patients minute ventilation was decreased (VT =6 ml/kg, RR=10/
min) and 30% oxygen was inhaled. The time of SpO, and SteO, decreasing to 95% and 91% was record, and
Sa0, was detected at the same time. The number of SteO, signal interference and complications were
recorded. Results SteO, signals were successfully monitored in all the patients. Compared with the group C (no
air-bag inflation), signal interference significantly reduced after air-bag inflation in the groups S;, S, and S; (P<
0.05). In hypoxic condition, in all the groups the drop of SteO, was ahead of SpO, drop. When SteO, in the
group C dropped to 95%, it was most sensitive in warning de-saturation compared with the groups S, and S,
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(P<0.05); at the time when SteO, in the groups C and S1 dropped to 91%, it was significantly different form
that of the groups S, and S; (P<0.05). However, SaO, as the reference standard, the incidence of deviation of
SteO, in the group C significantly increased compared to that in the groups S, and S; when SpO, was 95%
(P<0.05); it also significantly increased in the groups C and S, compared to that in the groups S, and S;

when SpO, was 91%

(P < 0.05). Conclusions SteO, monitoring could be used as an approach for oxygen

saturation monitoring which can give earlier warning of hypoxia. Since different pressure on the surface of
esophageal wall has influence on the measured results, for the exclusion of interference by esophageal
intramural venous flow, the pressure of air-bag at 40 cm H,O is reasonable when SteO, value is close to SaO,.
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1 W ok 8 42000 A (trans—-esophageal  arte-
rial oxygen saturation,SteO,) X s it & 1) F 4] 1
A AL, I B 5 Sk Ui R EE (arterial oxygen
saturation , Sa0, ) A 5T 4 i A SC Ak |, {H 22 b J5 PF B0
AV TN AATS A AL 3 o DA 2 ™ PR T g 7 A Bk . il
AR F A& AR AR, A 5T 4005 80 1] Bt 3 <
JFAR B , S A R A RE R ) IR
SteO, 7E A& AR AU A s S AER PEEA T 52

1 #ABEFIE

— i Bt
VB 2013 4F 3 H -2015 4F 2 H fEA Be 1T
e B TR P s A B it 3 < T R i il 45 A% R
#80 i, JEEMKEEEITI2 (American Society of
Anesthesiologists, ASA) 732 T ~ T4, 4F % 17 ~ 65
& AR HTAS A 0S5 BT HE R P | Bk R I AE A H
FE DI RE S5, TR R G 1 BB F AR
o AR R BB PR R D S, R R R
B R ILER 1.

1.2 EIWH*

PRAFEIR (23 £ 1)C, AR B IC 38 (heart
rate,HR) . Ifil. & (blood pressure,BP). Ifil &/t F1 1 (blood
oxygen saturation, SpO,) J2.L>Hi €] (Electrocardiogram,
ECG). 4 BRI T #IKN AN 1.5 ~ 2.0 mg/kg,
I¥RKJE 3 ~5polkg, 4EETR#E 1.0 ~ 1.5 mg/kg. 4l
W AW S S B, R v L e R[] DB e ik
FESTNIA M SF R FYgE IR ek RS E IR 4
B AT 3 SteO, L BT T B (38~42cm),
HA 0 T 1) BB /25 6 1 00 ~ 8 ¢ 00 Bk I, ff
5 1fn 4804 F1 3 (blood oxygen saturation, SpO, ) ] — 7!
S5 4Y (Datex-Ohmeda S/5, 3% GE 43a]) 35
SHRIT S SpO, WP S s— B B ik . B
BEALSY 4 20, 20 20 4], {1 < 8E s 774 (Germany,
Hi-Lo™, VBM Medizintechnick GmbH)#Z A & 11k

11

trans—esophageal arterial oxygen saturation; general anesthesia; one-lung ventilation

BRLS# TR, C41(0 cmH,0) .S, 41(20 cmH,0) .S,
2H (40 cmH,0) il S; 41(60 cmH,0 ) ., A r 24 i i < it
R /NS (6 mI/kg) PRI AR 10 YR /min WA
SR BE R 30% 1) fili CR-AF SR w5 BRI 3 X 4 in 434
AT SRR R R AR R A AR
RS K —4H Ak ik (end-tidal carbon dioxide pressure,
PETCO,), 4i4¥ PETCO,<55 mmHg, A 1Sz Wi
Sp0,.Ste0,, I+ F& 4 i M Sa0,, 3 Fh 48 Ar I W] & I
T, #7217 Sp0,.Ste0,.Sa0, [ £ 91%,3 Fif5
PR 2 — R s B PR, Y o o, 58 1R 5T
B A, T S, A DR R8T AN S AR A
14 RS o
1.3 IR

HELLINEE SpO,.SteO, T BERT 1 Bl , 43 ) i s
Sp0,.Ste0, M 100% T [ 2= 95% [ i} [A] (Ty T ), J2
Sp0,.SteO, M 95% F [ 2 91% (K E] (T, Ter) o iC
SE T Ty B 4520 SpO, . Ste0, 5 Sa0, HUEH —E %L
0 SR A R A T R UL SR B[] B & A TRk
B ORI ZE AL Bk BRHERR T F AR EAE T ), i
SRR G BT A MR 7 R TR S AN R R I O
1.4 SitFEFHE

K SPSS 19.0 G AR A T4k 43T, TR B
BB + bRl (x + 9)FoRm , T Z 00 ¢ K
5 T PECRR IR RN, T x 2K, P<0.05 255
EE N -9

2 HR

2.1 4402 SpO,.SteO, TpERT 8 EL 3%

4 7 SpO, M 100%[f% 2= 95% ) At [a] (T, ) L%,
27 25510, 22 e X (F=0.199, P=0.897);
SpO, M 95%[% 2 91% 1) i [A] (T,,) HL AR , &8T5 2243
Mr, Z R Teg i 5 L (F=0.442,P=0.724), SteO,
M\ 100%F5 2 95% [ A (T ) FL A, 2207 2508, 22
SAE G L(F=2.949, P=0.040) ; SteO, M 95%
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FEET, 45 - 2 R W R AT S AR A BE AT TR R B 1 F A

K 22 91% MU BT ] (T ) FLER , 207 255017, 2 S A 4t
P17 L (F=8.465,P=0.000)( L3 2)., Hr,C4
T 05 S,.S; A ILAE, 4 LSD ¥, 22 B Ge i
L (P=0.027 F10.016);C 2 Ter fH 5 S,.Ss 4 LAL,
25 LSD Kulr, 22 A gt 2 L (P=0.000);S; 2 Te,
H5 S,.S; A He A, 48 LSD ¥, 22 A G247 X
(P=0.000),
2.2 Ty T, B&AH Sp0,.SteO, 5 Sa0, H{EH—
gLk

SpO, 7€ To Tp BTALIEI LLER , 22 F T4 1248 X
( x2=0.168 FI 3.456,P =0.961 #I 0.343),Ste0, 7
To T BPEHEI RS, 2255 A Geit22 L ( x =14.591
1 29.686, P=0.001 #1 0.000) (i3 3), T, i, SteO,
Y Sa0, HH—E B ,C 415 S,.S,.S: A b, 4

xR, 250 gt (¢ %=8.533.13.789 F
10.157, P =0.003.0.000 #1 0.001), T, i} ,Ste0, 5
Sa0, BfH— 2 BB, C 415 S,.S, & x 2
Ko, 225 GeiteF 7 L ( x *=15.821 F1 13.786, P=
0.000),S, 415 S, .S; L H#k , &8 x* Kl , 25 A 4
P27 X ( x 2=15.821 #i1 13.786, P=0.000 ).,
23 4HAEBEESEMETHEE SteO, Ml % £
HIESFit

4 ST H A 2= e e g i L (F=0.080,
P=0.971), KATIWRE K2R TG i L
(F=49.847,P=0.000)( L3 4), C 4 &k THKE
558,.8,. S A IL#, 2 LSD oy, 2 A Giit 7 X
(P=0.009.0.013 #1 0.015).,

K1 4AHEBEMERRFAREILLE (n=20,xxs)
2051 RIS 1 % A Tkg i lem FARMSE] /min LA fii3E SR /min
c4l 542+7.1 58.2+9.3 1665+ 6.3 184.6+62.5 151.3+ 68.6
. 41 538+95 56.7+ 8.6 1655+ 5.4 186.7 + 60.9 158.8+59.8
S, 4 53.4+6.2 57188 167.6 5.6 185.0+58.9 161.3+63.3
S 4l 543+8.6 56.8+ 9.5 166.0+ 6.5 183.8 +64.2 159.6 + 60.6
Fit 0.059 0.124 0.455 0.008 0.099
P{H 0.981 0.946 0.715 0.990 0.961
R2 ABABEN TuTaTe Te HELE x4 AHBERIBFTETHE SteO, FSFMMEE
(n=20,s,X%5S) (n=20,x+5)
o 100%% % 95% 95%F# % 91% 2051 NHZEHT[E] /min TR AR IR
Ta T Te Te c4l 16.5+2.9 22.75 +10.37
C4l  7020:137.8 627.0:132.7 2850472 1950612 S, 4 16.7+2.7 10.75 + 4.39
S 711.0:1324  636.0+1267 288.0+461 180.0+64.6 S, 4 16.6+29 11.00 + 3.55
S, 41 7050:1275 657.0:1284 291.0+525 246.0+51.1 S 41 16.7+3.0 11.10 + 3.04
S,41 70201350 660.0+139.0 297.0+495 252.0+537 Fiti 0.080 49.847
F{H 0.199 2.949 0.442 8.465 Py 0.971 0.000
P{E 0.897 0.040 0.724 0.000
%3 4HEEE T T, SpO,.SteO, 3 Wig
59 S0 M—&BIK (a=20,01.x25) A L S W LA T 8 (i
- T T SIS, S Bk i A A B A AR e
Ste0; SpO. Ste0; Spo; BEH PRSI AR (B 2 i TR
cél ! 13 ! 10 A ATt BR N 7R A IR I 2 A DR AR TR T
S S 13 ! 10 16 (B A SRS 5 TS A e 508, AT &
S Al 1 = 18 . B, 25 £ T PO B 4 R £, L s
s 10 8 2 e O PE B Y U RS T SO, Margreiter 450 T) £
X i . 0108 29.6% 349 8 7 0> 31 & (transesophageal echocardiography, TEE)
P 0.001 0.961 0.000 0.343
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BN G, TR H 42 A0 E X E Sk A i
FEEBIY B3, RERKAG S5 WA TEE #8 X% 32 shifik
i, B BT (4.4 = 4.7 em, 3 3h kBE I 45 R
0.29 ~0.63 cm (95%n] {5 X [A]), M4FRKTE 5 : 00 ~
9 : 00 Hif 4 7 1] B A] 000 45 B 407 1% Jk e S0 A0 3 £
5o AW 80 Hl B H I ER L EEE DT LI
IR AE 38 ~ 42 cm, I ANARE 4 30 v 5] 17 77
6 : 00 ~8 : 00 sSHF#h 77 m], Ay /A5 B DA SteO,
55, AR ] W LA R L2 RS = 3l ik
AT FRIURR R P S I B 5

H i, = MM SteO, (A M 58 k= 58— ]
I RS FH 3RSk 1 4%, 3% B0/ 2 2 W T 2 AR R
e Ko BT L e SRR O L I S 56 5 ) 3 Bl bk
KMAEESIKIE TG SteO, BB AE , A& BLHLMGE <
A ROt A8 BE it N R mT 52 A 5 1 BUE K e e
P o ASBIFFEH] T R — M IO S o A SR A
SR OB BN, &P SteO, 155 5% T H A K
SE AT AR R PR AT REA : D%k W A5 7
EE WA A2 QB RER R N F 5 1 3
[k ML TR 5 5 @4 MR L U 2 . T 28 &
SR S8 T B IR AR RSk | e A R (R
K E TG T B SRR T, AW
6] & I8 E ST 7E 0 emH,0 I 7 2 T4 50k F 34
22 X /10 min, B £ (P<0.05), KL, #k
e BN 7 XS — 20 5838 SteO, Wil AR
EZERTZ—,

P AR, BRSO ()R /NI R i AR S 3R
4l S A A I AR 7 2 k2 vT LA R T
ARV S Bt 403 493 A B2 AR i 35 5 & E — R
W, PRI A v 7 2 R ORGSR . ASRIFSY
I FH A Hh i {37 S o 80 151 i 2 PR AR W A SR M
WEAR A & A IR W PETCO,, 55 AR e 5T
LB B SR I AR IR R B T R A 27 (R 45 4
SpO, [% % 95%F1 91%, L) K SteO, T EAHFHEHRAY
ik a0 449 BH {2 $2 /i (P <0.05) , (X It SteO, XG4 % 4=
(P T R A, (A TE A S, SpO, % = 95%IT,
SteO, 7E C 414K S,.S, fhi 22 & AE B A 34 3R B i 1o 2%

1%, SpO, AkLERE 2 919%F , S, 4t IR 4 3 fhs 24
(P<0.05), Ui BH AN [R] W 00 o576 487 BE A9 3 g % s ) 245
RA R, YT SteO, {7 T RIFMA T b, A REF
ik DA PR F I 98 7 52 3 e 408 1 oA K = S kR Bl )
7 A 5 ) A B4 I3, 5 O DK L 4R D B AR
RAR, XAlfER5HE C MK T R FIA, h
PeiE— 2 UE S, Y BE A I 77 >40 cmH,0 1Y
ALV T R A DR RE 1 B e Dk B R A il A
I3 2R 2% Al SteO, FE T H:3E T Sa0,, & 71
FHF IR YT &4 B R K B A X 2 4 (TR
R PP 7 2 5 2 X £ A R R S 4B A0 A 0 e
BE— e,

25 TR, SteO, AT A Sk — 7l i 42 v 1 Wi a4
7, IR 2 A R T T O R R )
7£ 40cmH,0 HHIAS () FE T #258 F Sa0,.
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