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[ Abstract] : Objective
minimally invasive cardiac surgery (TAMICS). Methods

To summarize experiences of extracorporeal circulation ( ECC) management in thoracoscope assisted
Between March 2009 and November 2011, 32 patients underwent TAM-
ICS. ECC cannulas were established through femoral artery and femoral vein (n =15) or through femoral artery, femoral vein and right
internal jugular vein (n =15) or just through femoral artery and right internal jugular vein (n=2). Vacuum — assisted venous drainage
(VAVD, -25mmHg~ -60mmHg) was implemented during ECC. Myocardial protection was accomplished by blood cardioplegia per-
fusion (n =12), CUSTODIOL HTK solution (n =18) or by keeping own heartbeat (n =2). Transesophageal echocardiography
(TEE) was applied in all cases to help heart venting before and after cross — clamping opening. Results All cases had sufficient ECC
drainage, ECC time was 86.1 £25.2 min, the aortic cross — clamping time was 48.2 +13.9 min, 13 cases recovered automatic heart
rhythm, ECC assisted time was 30.5 + 16. 6min, ultrafiltration volume was 980.5 +468.2 ml, the urine volume was 685.7 +316.5 ml
during ECC. All patients discharged. Conclusion ECC cannulation via the femoral vessels is suitable for TAMICS. VAVD techniques
can ensure ECC venous drainage sufficiently. The right internal jugular vein catheter used for ECC drainage of superior vena cava is safe
and feasible. TEE is very important for surgeon to vent the heart and to understand the heart conditions during TAMICS.

[ Key words]: Thoracoscope; Minimally invasive; Cardiac surgery; Cardiopulmonary bypass; Vacuum - assisted venous drain-

age; Transesophageal echocardiography

WAL AR Z L LA A R, HATEAE
WAMBENZ BT, 5 12 G800 AN RHIE i 42
BYIFAR R, BRI F AR BB/ g g 1.1

1 AR5
— A TSR 2000 43 A %

TSR A S PR /N B O o BHURs TR B e s 5 il B
TN T ARAR S ( extracorporeal circulation
JECC) B H AT o

{EF BAL: 300052 K, KRR S B B= Be oL I 4 AR
(FERIE, BRI U] AR, 2 )

2011 4F 11 34T g s el B B 1O JE LA TR 32
i, 5 17 4], 4 15 B, 4E % 14 ~73(48. 1 +14.8)
% KT 36 ~80(58.4 £10.6) kg, RAHWE S
PRI, Ul SCBPARR 7, AR r 228 2 i B it e =, o B
PO R KA

L2 FAR ZAIRES(MVR)13 i, MVR i =28



216 Hh EARSMEIR 28R 2012 4F 12 H 15 HES 10 355 4 ] Chin J ECC Vol. 10 No. 4 December 15, 2012

FERIE (TVP) 6 i, MVR it 5 4R 5l ok 55 i 7% A A
(CABG) 1 i, B[R] & k45 ( ASD) f&#b 3 5], ASD f&
I TVP 3 5], 75 B R BR TG R AR 4 4], 43 PR AR
24, FARRN A Mt R 15 ~20°, ARF L E AR
ERER AR A A AR D BT, B R ED TRZy S
~T em, ZAN AR = il )5 R 4R 58 A A AR
T OGRS SR BB T 1AM N TR L
1.3 ECC

1.3.1 ECC ¥k SHE ke 2R R
I ECC;MAQUET HI20 # A .0 ii#lL; Dideco LA
TS G 4% 5 Bl DA A 30 il o e sh ik
I VB FE Medtronic Carmeda A= 1) 4% J2 B3l JiikcA 45
(17 ~21Fr) 8 Medtronic % {&zh Fkddiss (18 ~22Fr) ,
JBC DK 47 48 16 £ Medtronic Carmeda A= ) I J22 BA.2%
JEEH K (17 ~ 21Fr) 5% Meduonic XUHK B ik (24/
20Fr) o HORRIEIN ACT | ifin < | FELAR 5T | W% | I LR
SRR DR R 555, L SR S B KR |
Sl R AR ISR o ASELET A E IR
R PELLAN A A TR LA L 7S (Het) 327581 0. 25
[

1.3.2 H#IAFIKIGYE KA Medtronic Carmeda
WU IR B KA (15 ~ 17Fr) , SR RIEAT A
BN K ) A8 AR BRI S A 17 B, 200
TEAL Sk i 1o A , A O i g L 5 FL A =k -5
SKACICAL R 81 2L 28 L = A TR, ) finh 452 5] A 5 P )
Jik , A5 F N Bk ) b 55 1 0.5 em R4 A5, 20
TR CEATL RIVRY K IR e 8
BEA TR 10 ml 73 A S8 I I 48 e o 4%
LRI E o A ACK BEAR R AR B S OO T
FE,— M 10 ~ 13 em , F H] 28 6038 88 7 50R R A
SR =N VAL N et AR R £ S P SR 2B
b, ELASTE A b S o K BEL T o 200 388 800 1N i K O A6 1A
HME, T BRI KPS B E L. 2 B4 By
PRAE A SR AR FTAEAE T e RORE BEL 0 AR A e ke
B RSB BN Ik B A 250N A

1.3.3 AHNHIKGE S ECC A MiZERE ECC T
IR FARE T M1 180 em 0. 375 &~ 142
ORI R SN i KA AR 5 ECC #F KA B £
FHZE Gl — > =00 OS5, B 2 B Ry ik
T RS B IR A ) , TR N T
FE TR B TRUSC U, PR 8% 0 a1 D L B 8T S A
ECC JHIG 5 A T4 B8 b 0 LT i B wp =% 1 3 a9
R IDK A A AR, Sy IS it i, — RS
TEUCRH IR, JLRD b )5 F e A, SR 05 A T 5 — BH W
B LI Pk g | it 1 0, $5c S5 7 A BEL T A T

A BN R VIO B K R 5 3, B2 A S T B R
JERR KT 1R o 2 1 B KRR BEL A8 U A S
KBRS T

1.3.4 HSNEIIGEERER  ECC 45 o 7350 Hf
ST PR IR 5 I A 1, I I A A 290 PN e Dk 47 2 8 i
FAR ECC A B DA AT P i Jof A5 4 11 40K 180 em
K 0.375 St 48 BT IT, [0TSR B N IR . A 300
PR IR A AR R AT A 2 T AR Z5 o 58 0 2% 2 Hh
JEH#EAT o RAEHRERIHEE, THEE R A Db 222
e 1 AR RIS SN IO A 2269725 0
8 SR 38 1R 1M 20 ~ 30 min, JC S iU /5 AR AL,
BEAEICU,

1.4 VAVD 3K ECC 45767 H il B bk 5 | i
(vacuum - assisted venous drainage, VAVD), VAVD
YEFFT -25 ~ - 60 mm Hg, §E R BN .00 5],
TR I >R Al MAQUET HIL20 BI A TLOifidIL s g e
W F S8, ECC I iy a i v W 5 | 8 s g 428 il e 4
P A SR IR B E , ECC P ARl i ik 5 |
UL DV B KA

L5 spurdy 1 TVP &1 B4 bR A AR OR5F
H 3 OEA T BE, 12 4R 2 45 P (b A -
=1:4) OAURS, 18 F12R A HTK 300 WUER 3, THik
HiT 2 min JRIMHETT:

1.6 AKbzg@ans W0 TSR R ES
A ARk AR R R WO &Y 48 | D % B
HMRCR SRS B0 , T T3k 5 4550 NEHE

o
2 &% R

2.1 R+ ARG ECC 51, 17 #4555
PN IR A7 A A HE 1) b i R Dk 5 | D B 35 %) 800 ~ 1000
ml/(m® « min) o FFRCTFF B IKAT )5 28 & 16 5 T
DO AN EE R0, 2 70 0 51 i 78 o Ve 0
JER B ZECTIRE . TGS BEER R EZ .
FEHBHNEIRA T R L BT S ANRHE B A A T
AR . ECC BFE] (86. 1 +25.2) min, BH W7 A [E]
(48.2 £13.9)min, JFlJG H s & Bk 13 61,17 FilFx
Bk, Hovh 2 AR SR BRI AN, SO LAA)
T R BB B A 8, 2 81 A A 7 BELIATT , AR HhoCo £
Frs ke EIO0 i BIRE (30.5 £16.6) min, B E
5:(980.5 £468.2) ml, #E R (685.7 +316.5)
ml, PR R 42 8 I 21 2 1 R 22 1]

2.2 KR ECCJ51~3hFREBEWKEIER, TG
RIGEIREE ., KT ARG 8 h NI E 0Tk
BRI, 24 h PR 18 5 . ICU 45 7



rh [ R AMIE R 2 2012 4E 12 H 15 B4 10 55 4 3 Chin ] ECC Vol. 10 No. 4 December 15, 2012 217

a1 d pey s S 30 i, 149 BRAS S fidi 7K Ji £ 1ICU
58 3 d, 1 BIPRAR S i RO B R A | A A i
WA ICU {58 4 d, JCBENAET . AR5 B H UM 2
WJO

3 #

ALCAMEFFEAR N Z A 22 U AR I
24 TRk 8 2 1 im R, BN IR 256
T W sl B T L OE TR 5 ECC iR A,
HEHOHIMENFEA ECC AHEL, LA F A H) ECC
WA ARSI E] ECC A HRAA FARRR I
3.1 ECCi#%
3.1.1 AIEHIGE  MELOIET AR DN OREF
s, Ry 10 B 22 1 s B) 7 (R 35 BRAETE AR Ab
JAHEAT 2w IR A, WO B A 2 B K O
B R b BB 32 3 kO R T LR
BPHEATIE T BKAE S e b W ER IS A (804 R
) DO R RS R R B T4 2 AT
TGS AR 284,
3.1.2 LSAEIKEE SR T OERE TR
ATARZEARAE ™", 2 A 300 P e K A7 A AT o e Mk
SIS A 7, At — R A 201 ECC ik
Sl AT R A BEE N O R A
371 b2 o 2852 0 1 R Y BN T E W & €
Q) ARH bR 7 s T O A A T A
FAZR BRI AN BET /2 ECC Ik 5 | it i 5
AR T IR R KA A3, A0 W AR BEL A I P25
BAESE . AIE S ZAIE L 24,2 B8 T4
SRPEOL, I 2 B AR ET AT EER AR R, 5.0
JECHF DK AR T T RE S BT RS bk i ) i s, S5 1E R
FARFH(A BHEAEAR) (ECC B [a) 58 H A 7 —4R
ARG VR T THIR M5 Js bk [l 1L, 3% 3 A i
TR KAE R o AR DL S ER kM ) 2 i 2
By, BTG ESIEE K, 5EAMREE R I (R
JE o B ks R T VIR ) IR B o A 4L 45 v i
A B R B IK T AN 2, 5 SR g A7 SN
PRI RIS o AR AL HAT A 30 N #4875 |
BIEOR D, HLFARAN ] 5 (ECC I [B) 45, 2250 i A
AR X TR LTS i KA BEL™ b A T B R 2
ECC TR [A] 4 1) 9 151] BE 75 5 FH 450 P it ok 47 45
HR 51 18 J A AT, BN T8 RE 75 E A 7 JRC 7 i 4 45 # 4
S E A S S E N v R — 2R R
3.2 ECC#%m
3.2.1 VAVDHAR WL ECC S J 51y ki
T, T s B ) B0 I TR ER AT AN R A

I IR EEREM, SR E A ARE L
ECC W77 45, ik, >k H VAVD R LA 2 ECC i
BB R . VAVD R 1% 0ok 2 #5 Bk 51 3 i
AT REEEUE R 5|, OB AR 1 (A BB R K 5 | O
W E T HANBER R LA 5 | A 21 20 I A 22 I 2185
PROTEF T R, — AR AR T - 60
mm Hg, VAVD 45K | 350 P i BRCA 4 09 565 R FH R
TE T P fis B 4 B T B S O i F- R b ECC ik 5|
Wi XA AT 0 KA 8 5 1 2 e
VAVD E¥EEFELZAEM, B L% T84 00 5| H
W R BT A I, AT ORRE T 3840 19 ECC o]
it A B BRI T I
3.2.2 OHURYT SO IEFAR D LR A FE
SRR, B ) OB /N ) O R A Sl BRR R A
ST 3 B ik R DRIME , 47 11 B B0 A = 3 K AR
AR AN . ARSI B W A LUR
JURhE S D A MR PR 556 = (E3hoRFAR)
S ( O MESE TR ) W) 3¢ s B AT FE 3l Ik FH
Wt , 22 F AR Y T 32 30 Bk A8 5 BT 8 =z a4 A
VR A R O LR 038, A oA ) e s 4 4 B R 19
MVR ;@ 3l B b BeY) o 47 BT O LA B
VETE, i EBA] AVR; B ECC R4 % B
FRLE ;@ ECC s [ s A TR . 4R
PG 0 BEL BT B ] 4 2 58 3 298 2 A i 45 R 5
HTK 470 DUOR AP o JUE I B0 7 B s 5 2 B 19
TR TF AR R — B R, — R — IR MR R B
W5 AR R I T B N A SR A AR LA, S R RR
B BV AT, an RAR R BRERACR AN 2, WO &
AR/ L ) LA TR BR B BB B E AR 2
3.3 RbPgpidRr LEHEESRETIREAR
HI AR O NEET 4R RS P A TO R s A 0%
Rl D BB R AR B A T S AR 0, DA B s iR 4T R
IO ; 53 A1, B B B el B A RO T AR O B HE AR L
BRI, ) 28 B 38 8 75 BB A6 T 32 3 KT R R
FN 22O AMRIHT DL R HERR , 38 RE7E T S 5%
ODENALE, 20 8 A0 A FFHERT
FE TR ARG . RTFARPE BT
DANBF I E A S CE RN AR iR S A O
Ko

L5 LRI e kA IS T M R R sk
BLIEFAR, VAVD EARLRAE 1 4 11 42 1 i ik A 4
St , A7 SN KA R — Rl 2R AT Y
FIK S 1 2%, S B TR O IR RRRAS
5O EHE B A TR

(55223 T1)



