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FREREFE (T2 EIALAE I Z (T3) AFAWR (T4) AF LA E (T5) Kk A% F 4 )5 (T6) & uFE &
8 R A FAKFH A EMAP) (W E(HR) PO #HBRECVP) RZFRFERABAET FFTHGY
R K E FREHE; WE2ARERIENL. BoReb X A F KESHAH A, REEKEEZKRE B
BHRAEREXEBEE SR DS Eh), FR 24 T1~T6 B4 MAP.HR.CVP %, £ F £
KT FEL(P>0.05);28%% T3~T6 ey CVP & T& 8 TI W, 2ZFALTFEL(P<0.05) ;2484
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Clinical application of goal-directed fluid therapy guided by TEE combined
with PVI in endoscopic surgery for colorectal cancer in elderly patients”
YAO Yibing sCAO Jing ;YU Danhong LU Yaping s LI Zhenping . SHEN Xu®
(Department of Anesthesiology sthe First Affiliated Hospital of Jiaxing University ,
Jiaxing s Zhejiang 314001,China)

[Abstract] Objective To explore the clinical value of goal-directed fluid therapy (GDFT) guided by
transesophageal ultrasound Doppler (TEE) combined with pulse perfusion variability index (PVI) in endo-
scopic surgery for colorectal cancer in elderly patients. Methods A total of 62 elderly patients who underwent
laparoscopic radical resection of sigmoid or rectal cancer in this hospital from October 2021 to April 2022 were
selected as the study subjects. They were randomly divided into group G and group T,with 31 patients in each
group. Patients in group G were treated with intraoperative volume therapy under the guidance of TEE and
PVI,while patients in group T were treated with volume therapy according to routine regimen. The hemody-
namic indexes [ mean blood pressure (MAP) ,heart rate (HR) ,and central venous pressure (CVP) ] were ob-
served at each time point of admission (T1),after anesthesia induction (T2),immediately after establishment
of artificial pneumoperitoneum (T3),specimen resection (T4),cessation of pneumoperitoneum (T5),and re-
moval of tracheal catheter (T6) in the two groups. The total fluid input, the use of vasoactive drugs, blood loss
and operation time were recorded; The postoperative recovery of the two groups was observed: the incidence

of nausea and vomiting, postoperative exhaust time, postoperative hospital stay,and postoperative intestinal
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complications (postoperative inflammatory intestinal obstruction,anastomotic leakage,anastomotic bleeding).
Results There was no significant difference in MAP,HR and CVP between the two groups at T1 to T6 (P>
0.05) ;the CVP at T3 to T6 was significantly higher than that at T1 in both groups,and the difference was
statistically significant (P<C0. 05). The MAP and HR of patients in the two groups at T3 to T6 were not sig-
nificantly different from those at T1 (P>>0. 05). There was no significant difference between the two groups
in operation time,use of vasoactive drugs and blood loss (P>>0.05),but the total fluid input in group G was
significantly lower than that in group T (P <C0. 05). The incidence of nausea and vomiting, postoperative ex-
haust time,postoperative hospital stay,and the incidence of postoperative intestinal complications in group G
were lower or earlier than those in group T,and the differences were statistically significant (P<Z0. 05). Con-
clusion TEE combined with PVI guided GDFT treatment in elderly patients undergoing laparoscopic colorec-
tal cancer surgery can maintain circulation stability, reduce fluid input,improve microcirculation, and further
reduce postoperative complications in elderly patients,which is beneficial to the postoperative outcome, short-
en the hospital stay,save medical resources,and is worthy of clinical promotion.

[ Key words] goal-directed hemodynamic therapy;colorectal cancer;transesophageal ultrasound Doppler;

pulse perfusion variability index

TERBEISYT WL B ARIR Y R R ZAE ALY 3h, RIS A RO Bl A A A2 X6 VR 671 fif 1) T 52
{H AHFE B RS B A — 20 i G B T KT R R BT R . H AR
ARG TT A4 TFCYE AR IR 97 S BRI PR AR YT . T WRIA YT (GDFT) 2 i T B A 300 194 Yk 5 L A
JBCHE AR TR YT BEOR AN E AR BT T2 W M i AR TE SR XL SR AR e 0 I U B ) WD EAT AR VR AR TR
HORPRmE RS ZRBEERE A NEIET R 7. AMRBERTL2EE P ZE U (TEE B 4&
JEULUE TR R T ORGSR L R R A BKEE A R IR EC(PVD iR GDFT 244 B #H K
22 S B0R) K AR R RORE L R R RS SRR LR, EBEAS B TR I R I A
DTSR ) 10 A A el AR S U g R & 1 BRI AE
WA R A KU R 25 2 Bl R KB L 101 — A4
FER IR ROAE L BRI R AR A T AT AN 7S R B 5 [t 15 A P2 4t v (AL S 1.92020-216) , 1%
oK AR il B, N B R SR B R R A kb B 2021 4F 10 H & 2022 4F 4 H TABE B IUIAT E E R
FE LA I SR KB dE R B PE IR N CORE I m s B R AR A R Y 62 BB AE R EAE R
B h e H AT R A AR A B AL SUE A E BRSNS R K R A5 0 ) R R o8RRI
R R A LA SUA AL D B D AR B A R R R RS (ASA) AR T ~ TN 4 AR 65~82 JE %, BMI
., BEARIEWRE SR BRI AR A B Y 18~30 kg/m”, HEKR AR BT AE 76 ™ O RGNS
MRz —", WE 2021 AFFRE G SR, 4 B I B ER ko gk AL, B A L AORE L B
B B R OGBAE LT RS TR IR R RS = RS G sh b L Ak i BT R T R R 4 LBk
3AYL65 H UL E ARG B L R BN E MIhAESS R e SRS R RN T R R
176.1/10 T, BHEH LR : GV R i,  BFE N GDET M4l (G 4D fw MU AL (T 40 ,
MY RS HARE e, EARGpE RS BAEE 31 0 R AR AR AR AL G 10~157)
TN AR A VE R B BRI S Bk A 2 AREE I E N 13
S K HR R R R R B A ZE AL BB K M mm Hg, 2 REARR Z R AL ¥ E L (P>
a5 RSP MLAE 25 9 KE S BRI 3h 1 E s 0.05), R,

*1 HBEERTMLE (2=31)

1 ) i BMI ASA T eI SIER AT
(B /L n/n) (r+s5.%) (z+s.kg/m®) CI /I s/ AR I A AL 0 /0D

GH#H 21/10 72.35+5.13 22.90+2. 31 20/11 19/12

T4 20/11 70.3244.82 23.8042.83 25/6 22/9

t/X* 0. 04 1.61 1.37 1.71 0.65

P =>0.05 =>0.05 =>0.05 =0.05 =>0.05
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JE e IOk A L W0 L CECGH | i JE (BP) | o0 R
(HR) . IfiL %8 40 F1 BE (SpO,,) il B BUS 48 %% (BIS) . #
PRI Bl bk R A S i 2L W AR B ik I .
TR 5 3 K IR 22 18 ik T S AR FE DK R 0. 2 ~0. 4
mg/ kg R BT #h 4% 0. 2 mg/kg, 25 KJE 4 pg/kg.
W EA R ER 4.5 min FASE NS, & EE
KEERRE 8 mL/ kg, IFIAHH 10~12 K /min,
Wb (12 ED1 s 2, RS OR A 4B BR 43 JE (PetCO, ) 4
FEfE 35~45 mm Hg, /i 2 L/min, G4 TRE
R4 0% A KA D11 TEE 5 3k, W i 5
[T¥F 40~45 cm, A B Rk A B R, SRR 2 B A
ER Y, FEHEH Masimo Radical? JoA1 Bk 4 1
UM EEAGE S WS PVT 48 AR . R4 Rr . A £ IR
ot » A 15 F AR A Ok BE (MAC) 7E 1.0 MAC , %
W R A FEFCKE 0.5 pg » kg '« h ' UERF K E
0.1~0.2 pg * kg™ '« min '\ NJHM 4~6 mg » kg™ '
« h 'L B 40~50 434w Ik e S0 = Ber il 2R ¢ 0. 05
mg/kg AEFFNL AN i, AR b 4 F BIS {H7E 40~ 60,
187 2R RS 00 T U ASCHE A 7 U AR TR B A R UL AR 36~
37 °C ARG H MR E F K A 78U (PCIA)
1.3 h@shhdEn

AR v it A Y Sy L TR A RS B AR VN R 4

e @A ST Sy 2 s 1, 2B E RSP
Fre e FLER AR AE TR 8 mL » kg '« h ' fE R

EmhR ., GAAEREH TR ARTELEEBS 030
EICTEE) Wil i & 48 i th i (SV) & 1E 1 3 B (7]
(FTo) M PVI 8438 S WA A . 24 FTc<<0. 35 s,
PVIZ=14 Y% B 4 7% o] RRAF AEAR ML 25 52 W 4 10 min Y
P VE FL R BAMRAK ISP 3 mL/kg; 10 min J5 PF
i, 10 SV A28 FTe<0. 35 s PVI=14 % W 4k 25 L%
BRI H E FTe=0. 35 s, PVI<{14%; Ul FTc>
0.35 s PVI<{14 % , B 4 5 3 fin 2 (ASV) =10 % B,
MPATS DA% 3 R AN ZE ASV << 10%; W FTe 78
0.35~0.40 s, PVI<<14 %, ML 1.5 mL « kg ' « h™!
() TR e A RR AR N HL 2 FTce>>0. 40 s, PVI<<
14%J5LA 1 mL « kg '« h ' A0 0 B 2508 4k 1 AR
Ao TUREEEITE HER T RHTHERIBGIT
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AR S = UMY A& (CVE) + Al %
i A7 R ] £ 7 N e e R |51 SR T
CVE 7 R B 75 S 10 #b 78 . 6 25 7L R 0 AR A% 33 5 9 6
mlL/ kg R SE A B2 o B A 5 =R B E Ak
VL5 mL/kg iH50 AR BT B a5 BT H Ak R 4 4-2-
1 IR Rh 78 CEPARHE R 1AL 55 1 > 10 kg #% 4 mL -
kg 'eh 2 10kgiE 2 ml kg '+ h LZER
Toa# 1 mL « kg '« h™ ' FEATAMED s B CVE 4b, Higy
WAEAR RN TE B 1 /N RN S R i/ 2+ A
T L 2.3 /NI AN N AR B A+ A PR B
RSB R AR A B E R R PO S e R 2
B 15~20 mL » kg ' - h'', 24 2 4HHFH MAP<65
mm Hg,. % T AW E L IR R 8 £ B & MAP= 65
mm Hg, RPAEFGEITRME, FEEEMERHE
VER E AL BN SR AN TR i . AR 2T & (Hb) <
80 g/ L HA 4kLE i i Y T BE s i 1 BL V7 2T 4L
1.4 KK

(DICFEATAREN(TD RIS )E (T2),
T ANTAMEFERZ (T3 AR A YIBE (T4 A 1ESE R
(TH) KB ESE R (TO M MK 3% FY
M (MAP) L0 % (HR) |, H 0§ K E (CVP) ] Y A8
b5 (2030 SRR R AR i A I A5 T P 2 P 4 R
B AR ERJ  TF AR A] (3) WA S5 Pk B O
oKk & A 23 R S HECRT ) R S A B B TR) e RS
I BAE ORJG R AL W& FLEE W4 1 D
1.5 %itsam

K H SPSS20. 0 B A4 3 Hr i iH i SR DL = £ s
A AL R ¢ R 5 oF EOREORE DUBUE R A 4y
VO AR BCR X7 R 560 8 22 MR OE X°
Krgs, LA P<<0.05 NESASIF¥E L,
2 % R
2.1 24 &FRF NS 0AD N FHAKILE

240 T1~T6 if iy MAP,HR.CVP W%, 2R T
Giit i L (P>>0.05);2 B #H T3~T6 Bf iy CVP
PRI TR, 230 80222 L (P <<0.05);2 4]
BE T3~T6 i A MAP, HR 43 %] 5 R 240 T1 A kb
BLOEFEGEITHEX(P>0.05), k2,

*x2 CHBEEARARARNERLRN HNFESHER (> Ls,n=231)
21 5 T1 T2 T3 T4 T5 T6
G4
MAP(mm Hg) 83.6548.09 69.2643.18 81.1645. 88 82.8147.56 81.9746.41 82.1946. 27
HR (¥ /min) 69.42+9. 33 68.61+5.23 73.4546.17 70.61+5. 82 74.68+6. 36 73.94+5.01
CVP(mm Hg) 7.3241.28 7.1940.87 14,4541, 23" 12.7441.34* 13.55+1. 46 12.7441. 39"
T 41
MAP(mm Hg) 84.166.77 69.13£2.69 81.4546. 28 81.686.33 82.266.45 83.066. 27
HR(¥/min) 70.03+8. 37 69.9446.13 74.8745.19 71.87+5.82 73.45+5. 58 73.52+5. 66
CVP(mm Hg) 7.2641.15 7.3540. 98 14.1641. 16" 12.454+1.21° 13.4241. 46" 12.7141. 27°

“.P<C0.05, 5[H 4 T1 L4,
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2.2 24AEFFREE K hF | o FE MG YL
RN =

2 B TR ) R I & | i M 2 W 0 R
M. EZF LG =B X (P>0.05) ., G4EHE L

FAEF22F 455255 TH

W AR FEM|RT TH,ZRAEFRITHEL(P<
0.05). 03 3, G AHBF LMK AR R HEA
B] ARG BEWT (8] AR S5 B8 I & AE & A R B E LT
SR T TH, ZRAFRIFEX(P<0.05), L%k 4,

®3 C2ABREFANBCOEMEFEAYMER SREBANELR (n=31)

20 51 F AR (245, min) el i (x +5,mL) I 0 P 245 4 (e (26D ] SRS A (s, mL)
G4 180. 84+42.78 60.13+16. 82 3(9.7) 1 548.394285. 91

T 4 177.39433.13 62.2617.79 5(16.1) 1.977.424405. 96
t/X* 0.36 0.48 0.14 4,81

P =>0.05 =>0.05 >0.05 <0.05

&4 PHBETORMHEER REHSEE KREERME . RFHEHEZELR(n=31)

41531 Ikt Ln (%) ] A5 HEARS ) (£ 5, h) ARG (L5, d ARJE I R AE [0 (20) ]
GH 2(6.5) 70.65+12.12 9.94+2.31 0
T4 8(25.8) 84.94-10.01 11.8743.47 6(19.4)
t/X* 4.29 5.06 2.58 4.61
P <<0. 05 <20. 05 <20. 05 <€0. 05
3 it it HRME

25 LM e 9 2 T R R 1 — R L B R DL
BEFARWGBIT ., BESEF AR, R & BUE N R T
1 BT R R O U TR I 9L L 2R 5 B0
WA 5 B0 8 Boai ., B 484 0 5 g E Fh R 1)
P, AR Y i 1 5 B O i A B 2 06 T8, — HLAZ 4
SRMBEDG ., AR ER. RATEEE Rtz
W AR VE 2 A — € R JE 52 g 3 S g, 36 in 41 4L
BYELAMTFARIFEREEL , 4K GDET #F 58 2 BUS
BORHERS L H AT & R AP A L 3 T R 1
HEAT LA 5 DT S B0 351 B ) AR 3 05 A 00 24 5 O
sl i, JAL Y meta ST B GDFT 7238 /D A J5 It
KN A e B A B — s AR

AWETE G A BE DA R AR R E DT T 4,
PEIR AE e FF I ) 1 R E AT R . TEE BA PVI
185 GDFT MAMEE A e, G 4% 0K i & A4 R |
AR5 HEAE 1A AR S AE B i E AR S s O & & A
KT T 4,4 TEE B64 PVI 1S GDFT B4
WIRITEA R T RERGEWE . 150 2L w5 R
)& GDET n] LA Ak 2 4F 25 2 BB AR 3 % 00 I i £ 4o
BT i R T RO A T L Ak R LR R TR
i AR 3 BR R . GDFT 4% A 76 I PR 4% 38 04 17 FH
JEICGI A EIZE B R iz 1 B AR WA IR 97 op, 6 BB
AT & 2 . A T AL S8 BRI WK R Y O &
GDFT HA7 B A 3 A AU RE 05 ik f0 25 2 A Fa o R
A A AT LR T S R 2 R, SRR B AR T 0 1l
R AE AUV A A, N R N N, R F
Jn B AR B e R R A B A 1 B RN K L
GDFT %F 4545 H b Mg B 3% BRI k67 BA

(5 R H FH 8 00038 30 7 2 W W 7 YR A« kA4 R i
S0 R I R (PICCO) B ifn 3 8 1 2% W 4
X4 A (VigileoVigileo) . Swan-Ganz 5 4 £ K. TEE
FoR PV EARSE, AT o 6 17 0o sz e i 35 2l ) 2
H AR AR L A I DR 4 AL /&5 M 1 A . 3 B0 ) 24 4 A
XTIl R TR 5 4 B4R R .

AR, &% TEE B % W i IR 5% 1ML 3 /1
2 VPN 0 BT B, IR AZ Bl B R0 A S e, W] B2
O I TR O 5, R b e 2 R AT W, HL AT f A D
1 = IR 7 e N B Ui BTN N D I
TR W4 T B L I RRDR 2SR I O A R G B L &2t
SARAFR SE R (Y L9 3 1 2% S8, P2 A R R kAT
R AR 303 1L 38 30 ) 2% B 40 A 5 e SR R BT T2 b
AT S H AR GDFT, ¥k i ik 3% B & 10 R )5 %
HY, TEE Yl F A 345 SV.ASV.FTc. SV & &
B JUE 55 11 1) 8 1) 4 46 A W] Bt 2 SE 8 GDF T f 8
BRI SN S e RN . FTe &A% TEE f£4 0
0 T AR R IE A2 0 = S I A T L OE B Y R
0.35~0.40 s, 20 % FF K AR 75 0 LI 46 71 5%
AW, AW RM L E S MW FTe Ml SV 15 T4
0 TR AR L I B g 2 A T AR R R R A

PVI 248 1E — A5 2> 58 B0 0 8 3 9, 2 T ik
PV 0 P i A P I ] AR Ak i i B 3 2 TG A g ik
P TE L LA e i s PN 728 Ak R I A8 P 25 22 (R
A TR S B A VAL ML AR 2 R A 9 0l 3 3l T 24 4
B » T35 Bl R 2= 0 13045 76 F- R = F ICU 47 ML
ST A E W R E AR . AR
ARpEE e (T U A AL, T DR 4 My 4>
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SRREE T HUAGE B HE AR R N PR RIS T 2 6
FH T M AR AR S8R K B RE K 58 R AR R T
dt L H PV Y W I A AE — 5 0 R R ol T A
P4 WS 200 DR S L 2 R i AL i ok R AR v L 0 1 O i
&4, BT LA PVT 5 M5 W 4R D Re 25 UIAH G . A4
Yk | I A 3 P 2 W R B R 5 JRORR A A Y RT RE & 5
PV B JH T 78 1 W i iy mf S

TEE BtA PVI HA LU RS (1) TEE.PVI &
O B o K LB S Wk s Sh Bk R T R
XA, 2R T PiCCO, Swan-Ganz 54 &
A — R YRR JE &4 s (2) TEE B4 PVI
LA, AT EA S PVI I &, HH
5~7 min, M PiCCO,Swan-Ganz $ & X #:/E & W E
SPEORZLR L W R R EE AL G (O LA L 4
T 30~60 min; (3) TEE 4% S Bt .0 28 /i 7 fof 5 50
R R T D, o 8 MR, 1 PICCO 5 3%
I 35 P 25 9 R 25 1R WK S 9 52 ) L T O B 0 AT A U
HLUE A B RN B K AN IS B K M i 3 3l T 2
W5 4> PV LR R B B 250 R 8 L2 Wi, HL W
M5 R 5 PiCCO # &K | Vigileo R .Swan-Ganz %
HR [ TEE AR Wi 25 A 8 4r i — %5 (5) TEE,
PV #E 47 137 20 71 2% W D0 TG 200 %45 0 FE 44 L W0 2% R 24
100 JG/¥K . 1 PiCCO. Swan-Ganz F %5 . Vigileo W5 |
[ e Nl KN Y - 3 s Ny B L e 3
AR AN FERE L WL 2R 2 2 900 JC/IK . R IRIT B
FHE . M4k, TEE K& PVI W fE7E — & Bebf, i TEE
Af GO ERH L PV 5 32 Ry SV T AR 3 L # ik i
FE AR AE) FI R G 1 (IR s ARG HE) 52 m , TEE BR
A PV W00 mT e 21 BUCK R A A RS o 1 70000 2 W
Al

AR E X B T 45 A FARBRE D ERIAR
SO 18 o B VR ) 405 AN R Y S T4 T 5 TEE
W) SV FTe #8458 A PV X I 45 2 08 47 52 i
W55 PEA L A8 5 507t 4 30 A Rk GDFT 7 £, 78
A5 PR AT 19 7] B B v 2 VR AR A S RO T 2F
T i — 25 BE AR AR BB E R 5 I B e, 41 Rl F R 5 %
VS 46 A e R TR] 7 249 7 e R (ELASH I R I 77
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