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[HE] B WrdLes Bl e A5 sV 2 F SR 4 (IVeTT) PIBR AR 5 AR5 Ry
B oigE FTIRE EEIMTIRER Hb A8k, ik EEEVLS GBIV A I Mg VK IVCTT VIR AR
B8 ], B 15 4], & 3 ) 4E Y 27~71 % BMI 18~29 kg/m* , ASA M E{ M %%, #RHE Mayo /34453
W M IVCTT (13 dH,n=6) IV IVCTT A (14 H,n=12) , L3I NMHEIVCTT; 14 AR IV
IVCTT, i23#ARHAT 1 d AJE 1.3.5.7 d MALEF(Cr) JRFER(BUN) EAHLIE (TBIL) (ALT, E Frbs
AL ELAE (INR) F Hb, (0% IRA  iR eidi i, B B R i SRR RS LR E
Y PARR AR, IO SETAREE] BREEA ] AR S B T, A S SR R AR I O, SR
SRR 1 d AL L3 HARJE 3 d 1A HARIE 3.5.7 d Cr IR THE (P<0.05) , 13 ARG 3.5.7 d. 14 41
AJF1.3.5.7 d BUN BHEFHE (P <0.05) , 4IRS 1 d TBIL ALT INR BH & (P<0. 05) , L4 21 A
J& 3.5.7 d Hb B R FEIK(P<0.05) , WIZIR[E & Cr BUN TBIL ALT INR #1 Hb 2 F ¥ TG 12
BN, PRULETRR SR R R, BT BRI B R R A EAR R KR R
2R TGEI2EE L, L4 AT AR [EUFUFREEES [E] B 24 F 13 41(P<0.05) , P A J5 {3 Benf[a]
ARG H L R MBS 2E R ICEER L, &% WA B A IE M sk IV IVCTT HIBRA
PP U AR B T AR T R I R A 5 9 IR S, A S A B ) 2R AR i Y U 6 i
HFERERMBE o EE,
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[ Abstract] Objective To analyze the changes of renal function, hepatic function, coagulation
function and Hb after robot-assisted thrombectomy in renal carcinoma patients with level Ill or IV inferior ve-
na cava thrombus( [IVCTT). Methods Eighteen patients with renal carcinoma complicated with level Il or
IV IVCTT were selected; including 15 males and 3 females, aged 27-71 years, BMI 18-29 kg/m*, ASA
physical status I or Ill. According to Mayo classification, the patients were divided into two groups: level
Il IVCTT group (group L3, n = 6)_ and level IV IVCTT group (group 14, n = 12). Group L3 was level
IT IVCTT; group L4 was level IV IVCTT. Serum creatinine ( Cr), urea nitrogen ( BUN), total bilirubin
(TBIL), ALT, international standardized ratio (INR) and Hb were collected 1 day before surgery and 1,
3, 5 and 7 days after surgery. Total fluid, crystal, colloid infusion, total fluid loss, total blood loss, total u-
rine volume and dosage of phenylephrine and norepinephrine were collected. Operation time, anesthesia
time, postoperative hospital stay, postoperative blood transfusion, infection and thrombosis were also recor-
ded. Results - Compared with 1 day before operation, Cr in group L3 3 days after operation and group 1[4 3,
5, and 7 days after operation was significantly increased (P < 0.05). BUN was significantly increased 3,
5, 7 days after operation in group L3 and 1, 3, 5, 7 days after operation in group 14 (P < 0.05). TBIL,
ALT and INR were significantly increased 1 day after operation in the two groups (P < 0.05), Hb in group
L4 was significantly decreased 3, 5 and 7 days after operation (P < 0.05). There were no significant differ-
ences in Cr, BUN, TBIL, ALT, INR and Hb between the two groups at different time points. There were no

significant differences in the total fluid, crystalloid, colloid infusion volume, total fluid loss, total blood
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loss, total urine volume, and the dosage of phenylephrine and norepinephrine between the two groups. The

operation time and anesthesia time in group L4 were significantly longer than those in group L3 (P < 0.05).

There was no significant difference in the postoperative hospital stay, postoperative blood transfusion, infec-

tion and thrombosis between the two groups. Conclusion Robot-assisted thrombectomy for level Il or IV

IVCTT with renal cell carcinoma is a highly risky procedure. On top of the risk of intraoperative bleeding and

tumor thrombus shedding, maintenance of perioperative liver and kidney function and blood protection are

very important to improve the early prognosis of patients.
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"B S I R R K98 #2 (inferior vena cava
tumor thrombus, IVCTT) B9 & 4R K 4% ~10% ,1%
MEE T R IR 2 R R A0 KRS
SEHAERAY R 419% 1 17% ~36% . 1EAT T ARG
IT7 5 Y 5 AF RN 10 4R AE A7 28530 AT 3K 62. 9% Fi
56%"" R A 01 Tk IV 4% IVCTT VIR AR B4R
B IR ™ IR A I T | RS P i R (R T
ARG B TS FVE R A A A i 5 [l ot
SIMTHLAS NG B B i A 9 Tk IV 90 IVCTT YIBRA
BERMORG 7 d W) IS FEE D g A8 4k, B 1Y
RS R T AR5 20 S DI Re A8 4k, &
F Ao IVCTT TR J5 0 522 IE 245 2 se {4
RS %

BRETE

—fE A AR LA BEZE 01 S (S2019-
311-02), #EF2017 45 1 H = 2020 4 10 A %21
TNV A I e VAVETT YRR A B 1
WIARBR A% 27 ~71 %, BMI 18 ~29 kg/m*, ASA 11
s MG, HERR bR HLEE NG0B TR h % 1 15 &
o MYE Mayo 284 7 AW 4H . 4% IVCTT 41 (L3
)MV IVCTT 41 (L4 4) . L3 4 M2 IVCTT
Jea P AR 2 N TR IR R (B R B0k IR LA EKF
LA A4 VY IVCTT JR AR R IRALLL 1 i ik
kLN

GRERZr ik ST REDKGE B S  JRRR T AT AR B K
S, RIS 7 R HI WK AA 5 0. 06 mg/kg & 25 K
JE 0.3 we/kg NTAM 1.5 mg/kg M JFEIREE 0.6
me/kg, BRFESS ST IR FIHLAGE R, R
FIE W A5 81 B ik (arterial blood pressure, ABP) |
CVP .ECG . H .04 (T) P, CO, BIS FIZ 4
75 .0 31 €] ( transesophagel echocardiography probe,
TEE) , W-RHLZSE%E .V, 6~8 ml/kg,RR 12~15
Wy, 1 Bl s 2, FFEEmENITE 4~6
mg - kg™ - h7' FHISKI20.1~0.2 ug - kg - min”',
WA -C <1 MAC ZEFFRRIE , B8k 25 T &7 58 KJE

Inferior vena cava; Renal tumor; Tumor thrombus; Hepatic function; Nephritic func-

FNES PR TR e A2 45 JBR I % 58 FIJULAA 5 3, BT
AR 8] Hy A 1 A PR AN B B2 0 5 B L s % Bl I
Jes BB AR W 5T A R L 1 45 A RE B il A .
AT F2 0 PR 5 e TP UE | T K AT
K BELIT | e 8 e DD B3R | T S 0 K £ S AR )
VIR 79 28 K8 5 vy I JIEL A/ 1 O i 2 O
RELUBT S — 1T, LA 037 O il 5% 3 (CPB) , B0
A SMRHEITTE CPB N i A7 b e 5 4 Bl . B3 R
BUIBA, R Hb<6 o/L b i i 8 5
L3 20 FARZE S 26 R RBEIR A %, 1 B A B Hh &
BRTEE = H A JRR e S B2 U B R 52 28 4 - 3K B
Pro LAAARJG B E AN =, WAHBRHER
Ja i i 2 B S #R KB ( patient-controlled in-
travenous analgesia, PCIA) F TR J5 (1, PCIA )
B )5 : 725 RJE 2.0 pg/kg FTHEFI B 15 mg, HIA:
PR BE 2 60 ml, G 7l 4t 0.5 ml, 72257 i
0.5 ml/h, BLU % A0 0.5 ml, Bl i 18] O
8 min,

PLEIEAT TR 1 d AR5 1.3.5.7 d i
SEALALET (blood serum creatinine , Cr) . JR 2% % ( blood
urea nitrogen, BUN) & IHZT Z (the serum total biliru-
bin, TBIL) ALT ., [E F=A5 #E AL HAE (international nor-
malized ratio,INR) 1 Hb, icsg A i I S 400 45
SRR AR B RE BRRR SR I S
PREMEEE IR EPE FIRRHE, e
FAREFR] (V)R iR B o — 5 55 5 45 00) RIS
6] (5T 06 2 8 5 TR e ) RS A B 8], AR i
I G A AR AL

sit oAt RHI SPSS 25.0 FAFiEAT S 14y
Bro IERD AT TORH B R 2 (v2s ) TR,
L IA] BRI ¢ K56, 2H Y PR B 5 D A
(77 26 50 W 5 A o3 A T BB RUh AL 8 (v Fi i
SRR (TQR) F2R , A1) Fe AR FH R FIAS 36, 241
PN LA SR T o A N i 500 1) O 22 43 B, TR
B (%) Fers , A1) L BCR X K56, P<0.05
hEFAG R,
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5 R

SERCFEAR 18 1], 1.3 41 6 i, 1.4 44 12 i, Pidl
AR R BMI S EZF LG E L (E 1),
PIZHTC— BRI A SEBE T, La 41 1 00 (7.7%) AR
JE HE T 6 1M D) RE B 65 5| AL Y R FBCTE I A5 PN R i
( disseminated intravascular coagulation, DIC) ,

SRR d I3 HAE 3 d. 14 HARJF 3,
57dCr WEIFE(P <0.05),13 HARE3.5.7d.
14 A& 1.3.5.7 d BUN Wl BT+ (P <0.05) ,
HANE 1.3.5.7d TBIL . ARJ5 1 d ALT 1B T+ & (P
<0.05) , I3 ARG 1 d. .14 HARJF 1.3 d INR B @7}
B (P <0.05) ,14 HARJ53.5.7 d Hb Bl B (P <
0.05), WA A B &4 0H Cr, BUN, TBIL, ALT,
INR Fl Hb 2R TSI #E L (FK2),

WAL IR | b AR e AR B o, B TR
K BIREMERE LRE ZHE LIREH

WERTGIFEE L (F3), Hd 14 48k
T, 2 500~12 000 ml, H il 6 000 ml L b i
B 14 4,

LA 4 TF-A B[R] FRR Ao 0] B 2 KT 13 4 (P<
0.05) , ZH A J5 £ B B 8] A J5 % il J2% 2% i A4
ST FE L (F4),

it

B A I M IV IVCTT S AR L 3 i 2, T
RAMEER, T E L 2R E G & AR, A &4
R R FE T RE XU o A7 B K LE 22 B i bk
J R A Gyl B KR AT K

TEB G IT IVCTT YIBRAR T AR ARl B b,
FEAR IR 60% ~T5% R A4 It T Fr 350 4 it e 2 2 JH: e
fER I IE RaE 22— 2 TEE A B TR R E AL,
PRARIE DI BE 0Dl BE AR FIE 75 77 76 O AL B 45
15 LK PEA B AR XS I 5.0

%

1 AEBE—BBRMEEER
1 e B AER BMI o R ) e L/ W PR/ e U (9% )
() (%) (kg/m*) e/ () (i)
1341 6 4/2 59.3+5. 1 23.9+3.7 2/4 2/0/1
144 12 11/1 52.7+10.3 24.1+2.6 4/8 6/2/0
2 FHEETRENSFEINEEIERINR 1 Hb LR

fiin 27l 1 A1 d AR5 1d ARE3d ARJE5d RIF74d
Cr 341 6 91.3(78.1~104.5) 118.4(66.5~170.3) 131.3(98.6~164.0)* 110.8(86.7~134.9) 108.4(24.1~132.5)
(umol/L) TAZ41° 12 77.4(61.4~93.4)  108.1(65.1~151.1) 170.0(68.1~271.9)" 158.4(134.3~182.4)" 146.0(45.4~246.6)"
BUN 134 6 5.1(4.5~5.6) 6.0(4.8~7.3) 8.7(6.9~10.4)" 8.7(7.0~10.4)" 8.5(7.2~9.7)"
(mmol/L) I4# 12 5.1(3.7~5.6) 6.1(4.5~7.7)" 10.0(5.8~14.2)*  10.4(3.4~17.4)*  11.0(2.9~17.4)"
TBIL 34 6 7.3(4.8~9.8) 15.6(8.6~22.6)"  14.4(9.6~19.2)*  14.7(7.5~21.9)*  16.7(11.6~21.8)*
(umol/L) T4#l 12 9.7(3.7~15.7) 23.7(13.6~33.8)"  20.3(11.6~29.0)"  22.4(13.2~31.6)"  29.8(21.7~37.9)"
ALT 341 6 12.4(10.8~20.7)  157.2(79.3~678.9)* 76.6(32.8~231.4)  54.0(39.8~104.8)  50.8(29.2~61.9)
(U/L) TAZL 12 25.5(13.8~32.7)  363.3(168.5~602.2)" 168.9(105.2~512.2) 96.4(54.3~254.7)  58.4(41.1~132.4)
N 34 6 1.120.2 1.310. 1° 1.10.0 1.220.1 1.120.0

440 12 1.0£0. 1 1.3£0.1° 1.30.1* 1.120.1 1.10.3
Hb 134 6 106.5+15.3 102.5+14.2 95.1x17.9 100. 5£19. 8 104. 6x16. 8
(¢/L) 44 12 109. 9+15. 8 104. 1£18.7 91.5+14. 5° 94.0+11.2° 94, 6=15.2*

TE ST 1 d HAE, " P<0. 05
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x3 MABRERDBERHLLE[M(IQR) ]

e 134 (n=6) L4 H(n=12)
B ER (L) 8.2(3.9~11.7) 9.8(5.3~15.9)
AR TE R (L) 4.3(2.6~5.7)  6.0(1.0~6.4)
JEE AR R (L) 2.0(0.5~3.0)  2.2(1.0~4.5)
BRE (L) 3.6(1.2~6.7)  3.8(2.4~13.0)
Bk (L) 2.3(1.0~6.0)  2.3(1.0~12.0)
BRE (L) 0.7(0.2~1.7)  1.0(0.1~3.0)
FEE FIRE (mg)  2.0(0.0~4.5)  0.7(0.0~9.0)
FZHE FIEE (mg)  0.1(0.0~0.2)  0.0(0.0~0.2)

*4 MHEBEFRABERMARBHEZENLE

Fetr L34 (n=6) 14 H(n=12)
FARMHE (h) 6.5(4.3~7.7)  9.9(3.9~12.4)"
JRREERSTTE] (h) 8.1(5.6~9.4) 11.8(4.5~14.0)"
RJGHABEHE] (d)  8.0(6.0~30.0) 13.3(7.3~19.3)
ARSI 51 %) ] 2(11) 6(33)
ARIGIEGE[ (%) ] 1(5) 1(5)

AJF L Bi(%) ] 0(0) 1(5)

.5 L3 4, P<0. 05

B R 5 s i k= ) R A I A ke I e A
SEAMR AL 7 BE Sk BE | DL K S R R A0 R IR
BE R T WL CPB, 4T Z2E B 1 7 BrEL
7 TEE PEAR.O B AE B, e F AR 7 U —
SEMIE A AT A 1TV YU # B 8 i TEE
I e B 53 BT s e P R A ) 3k R 9 A 2
IV ZE R R T 9%, AT ke B2 T CPB A, B AR T
ARG BT & Thge s 4 72 2 > T RS 1CU 145
i E]

AW R E ARG Cr 71 BUN B & T AR A
MEHE T ARG T 3 d, X R ARG RERAE T
LM (AKL) R HIAR 56T 0 Ik
it IVZLIVCTT YIBR AR 35 AKI LG 2% IVCTT )
PR £ o, Rt R K, XTI RE S IV )
IVCTT VIR AR &% T CPB #Mi%, #5% CPB 1Y
BB A AKT W TE RUBS A 45 TF- AR A 477 ' il 37

AL RAYEH T E AR R i B2 2% 1, CPB i 2
2T A MR IR /0N 04 B 19 e ARV 3 5 2 % I s
B 53, Singh 25 BIF 5 3% W i 7 1l 8 A SR S
AKI B &A= FUR A BB AE G, A S8 5 i
T ] — T E B AT e AR, 5 AKL kAR R
FHSE B 3 4R B 48 BT LLFRR AR R 5 AKT /Y & 4=
ROV T EAE CPB Y a) ik A7 2 W W i) Bk
ML, B s 4 1 i i 13 4 AU D AKT
(A A e o SR %) o] T el e o T TR s, S
/> CPB ][], 38 B 0 300 P K et 0 2 A L 0 52
AR it Y PR A R AR R A

TBIL A8 kS 1EAf AT 2 B K HE T 5 A — 4> 5
FRABFBUR A FE bR, H1 T T SR A ke 4= 5 oy
U0 PR TBIL A1 ALT 5975 5 0F 1 BELIT 5 T
O St o, — P R A B O . AR AT B T IV
2 IVCTT VI AR E TBIL FTALT ZE 2/ ARG 7 d
PNEIT ., i s P JFE 403, P O g5l ot - 7 9 3 46 40
FEREIF &R — AN R R 5 — A5
RATRER T F AR BAET Z B IR BT
FEwIK , LA S B3 38 o3y e A A DG 11 ik
FFBh bR BHLIBEAS ] % 6 A EE s 30 min' " X T
JIg i I, I o — 25 9 /03X — [, LA sk e AT fr]
P AR AR T IV 9% IVCTT g,
T8 25/ JFF 11 ELUT A (6] R0 10 L DRI 30 [ 4 4 12 %
(ARG IR ] DARRARAR S5 St I i & AR %

AR RS Ik IV 9% IVCTT 835 1% W
FERAE, AW 5T 45 R WoR , #:5Z M V4L TVCTT )
AR B E BT 7. 7% , 5 SCHR 4738 AR A,
AFFEH IV S IVCTT & 1 B R & 12
000 ml, i FAR K& CPB Ay | 5E 1M D) i
PERFA 2 ENEAR T A Il S BUOR556 2 RIET
DIC, BYIBEAAIFMEKIVYL IVCTT BH T EAER
HBELBT T PN R s Ik, 6 T e ik BEL Dy 348 1 o
B LA R A Y PR, 5 25 BB AR R 0K
B 2R S LA TG 2 RN R I A R Dk ek 2
4 CVP ZEFF7E IEH (E A T B, PR 55 22 4% 14
T, TR 7 3kt 6 PR s e K P 3 s o JO i 255 2 2 )
RS = 8 DA 2 F i) i R L 7 (1R
J7 LAAERFRR 2 19 Hb A B T ARG, I BEARAR J5
YL R, AR IR Hb B E BRI Tl
Wby B2 VY IVCTT VIR A #3# Hb fEAR S 7
d 3ICEAK G B0 AR AT FE AR, 3 B 7R 58 36 19 1 i £
P, g F IR AL e R KO B4 7 FE FORS 20 04 1
MAEA XIS B E AR LE
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BT A Z AL AL T 1h T K s 7 38 - 191
BEA TSI TRET I 1], 2R ke 2201 & wir s 1 i 22 v
LOBENLXT HE RSB TE , B At L2 A J B B e 5 O
s IVZ IVCTT VIBRA 85 A= Sk 5 D) REfid 4
IS P R

£i LR HLas A B B A 0 IV 9T i
F KR A U0 B A A JRR e A BEAE X &2 2% . BB KD 5T
LA A TE TR PP R M AR A ] D K BEL BB P ] ]
VAR A J5 L PRI S R 3 19 A 5, IR AN
PAFIAR I T L2384 T 58 1 2 R P 0 01TV S REAS 42
PR DRI , i A 31 e A 30 Al R 58 2 R )
I, DRI R R R D e DA G (8 R U

2 % x #t
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