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CLINICAL OUTCOME OF SURGICAL RESECTION FOR RENAL CELL
CARCINOMA WITH INFERIOR VENA CAVA TUMOR THROMBUS

Hiromi NarantsHI, Kojiro OuBA, Yuichiro NARAMURA, Takuji YASUDA,
Kensuke M1TsunaRt, Tomohiro MATsUO, Yasushi MocHIZUKI and Yasuyoshi MIYATA
The Department of Urology and Renal Transplantation, Nagasaki University Hospital

We analyzed 45 patients who were diagnosed with renal cell carcinoma with inferior vena cava tumor
thrombus (IVC) and underwent surgical resection at Nagasaki University Hospital during the 17 years from
March 2003 to November 2020. The median overall survival (OS) was 68.5, 53.5, 45.7, and 20.4 months,
respectively, according to the tumor thrombus level (Lv) of I, II, IIT and IV, with a median level of (P =
0.025). In multivariate analysis, pathological sarcomatoid changes were associated with risk of tumor
recurrence in the postoperative complete remission group, and IVC thrombus level above Lv III was
associated with poor prognosis in the postoperative incomplete remission group. On postoperative systemic
treatment for the postoperative recurrence group and the incomplete remission group, overall survival was
significantly prolonged in cases using immune checkpoint inhibitors. The results of surgical treatment of
renal cell carcinoma with IVC tumor embolization were analyzed. Patients who underwent surgical
resection and achieved postoperative complete remission had a relatively long prognosis with a median OS of
more than 6 years. In contrast, patients with metastases, especially those with postoperative incomplete
remission group, had a poor prognosis despite surgical resection, depending on the patient’s situation.

(Hinyokika Kiyo 69 : 207-214, 2023 DOI: 10.14989/ActaUrolJap_69_8_207)
Key words : Renal cell carcinoma with inferior vena cava tumor embolism, Nephrorectomy, Metastatic
renal cell carcinoma, Immune checkpoint inhibitors

i
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Table 1. Patient characteristics (at the preoperative

point)
Age (years), median 65 (43-85)
n %

Sex

Male/Female 35/10 77.8/22.2
T stage

T3b 32 71.1

T3¢ 9 20

T4 4 8.9
N stage

NO/N1 35/10 77.8/22.2
M stage

Mo0/M1 30/15 66.7/33.3
Metastasis at surgery

Lung 13 28.9

Adrenal 4 8.9

Liver 3 6.7

Bone 2 4.4

Retroperitoneal 1 2.2

Brain 1 2.2

Isolated /multiple 9/6 20/13.3
Preoperative chemotherapy

Present/absent 1/44 2.2/97.8
Surgical outcome

CR/non-CR 28/17 62.2/37.8
IVC thrombus level

I 12 26.7

I 16 35.6

I 11 24.4

v 6 13.3
Histopathological type

Clear cell 34 75.6

Non-clear cell 11 24.4
Nuclear grade

2 13 28.9

3 27 60

4 4 8.9

X 1 2.2
Complication

Present/absent 22/23 48.9/51.1

=G3 (death) 5(1) 11.1 (2.2)

YIBS T E7HEBI &, WRNCIRE 2 AT 5%, SR
EHBEOTEEY RN TEEN % ELER (com-
plete remission : CR) #, FELFARE AL B ATRAT
L7:4EfI 2 JF CR BEI2701F 72, CR BEIZ B W TS
SRt B L O REICE T 04T 21TV, Ik CR &
BV TIRAERGHT EITo72. &b, OS TEHFH%
FATHE L7

QWM DB 42 FEEE M, BT
Kaplan-Meier 12 X ) HH L, A EEBRIEIZIE log-
rank EE V7, PHRET, BRETFHETIZOWT
X, Cox JbBINH— FRBETVEZHHL CELE
241572,

FTRCOMESHTIEL, JMP15 (SAS Institute, Cary,
NC, USA) (2 THTo 7z, 7B, AWFZeid R KFH
BElERIFZE MR B X OB A G T Thb: FFn 3
77 1 18101527).

& ES

45 NDBEDONFUL Table 1 1233, FEHTIAHHE
ELTIE, fRT6] (48.9%) 1Z5HEL, %#2Th
ARG, B, I NG (interventional
radiology : IVR) # % L7227 L— F 3 LL ki 5 #l
(11.1%) THo72. ZL—F3UEE Lo 72ERD
W% TROIR . A —EEEIc L 2 /T4 : 161,
MR E IS & 258 IVR 47 : 16, a5k
JELC & DA A s - 1 50, TRISE - 1 B,
TR 1Bl MTRTREHI OB T, 7L — R 1 D o
M EIHEDFEY FUMTE AN T2 LA-E 2
5, BHELRHETIIRO R H -7z (Table 2). 45 IREE
DFFifi & LC, A1 performance status (PS) 1%, 4
FlOT% A 0] & A TIZEEE KA o 12720, TR
T BB L TRET L 7=,

20214E12H F TIZ, 45 AH23AAETE L7z, EIEH
EHhIE50. 77 B (0.03~219.97 H) THh o7

EHBEFEO OS OHmIEIZ50. 77 T, 1, 3, 54
HFEIIZENENG2.2, 65.1, 57.2% CTdH -7 (Fig.

Table 2. Risk factors for perioperative complication

HR (95% CI) p-value

Age
<75 vs =75

Sex

0.06 (0.003-1.16) 0.0623
Male vs female 6.71 (0.62-72.49) 0.1165
Tumor size
<10 cem vs =10 cm
IVC thrombus level
Lv I-II vs IV
Preoperative anemia
Hemoglobin <LLN

0.85 (0.16-4.43) 0.6495

1.45 (0.15-13.82) 0.7481

2.07 (0.40-10.63) 0.3818
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Fig. 1. Overall survival of entire patient (a), and comparison between CR and non-CR group (b, p=

0.0188).

la). &HEDOS % EHER L NVHNIHET 5 &,
Lv I~V @ OS O Rl 13 Z L€ 4168.5, 53.5,
45.7, 20,47 HTH -7 (Fig. 2, p<0.05).

itz CR #£28B1IZBI L C, OS O RfiEIZ74.0% H
T (Fig. 1b), 1261 (42.9%) »SitaF%s L, itk
55 E TOWM (progression-free survival : PFS) @
FULEIX12.37 A CThH oz, BELZ12EIOH B 16l
DHVEHBIUIBR I £ ) B CR & 2o 7z, TR FRIEHE
? 0SS OHRAEIXST7. 1 A TH o7z, MEFAHS—
JECR L ho7zb D0, B U-TFHRETFE L
THEHD, MR, mORMEGEE, EEER L L, ) o8

Hitn®, MR, 7L —F, WIERZEL, R
JhiE, MrarimiE 7 — % : Hb, #i1E Ca, LDH % %8
U, MR L8 2 A, HAERMRITCIEELER LN
W, B7L—F, WEMELPEETH), ZEEH
W9 % L AERZALSHEZNWICHEERRTFCTho
7o, TEHFER L AVIE CR BOTREOTHET & 1%
b o7z (Table 3).

firtJE CR BEL7HNCBI L€, B2tk 1 4 AL
WICEFEREFRIBEEINTEY, OS OFREIE25.3
H1ATHo7z (Fig. 1b). BIEHIM A IZFET L 72 5E Bl
BV TAFHROREIZ4 1D ATH o 71205, ®E
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Fig. 2. Comparison of overall survival by IVC thrombus level (Lv I, II, III, IV).

Table 3. Univariate and multivariate analysis of recurrence-free survival of the
postoperative complete remission group

- ]
—_ I
|||
saslN

Univariate Multivariate
HR (95% CI) p-value HR (95% CI) p-value

Age

<75vs =75 1.18 (0.32-4.37) 0.79
Sex

Male vs female 0.25 (0.05-1.18) 0.08
Tumor size

<10 cm vs =10 cm 1.40 (0.49-3.99) 0.53
IVC thrombus level

Lv I vs Lv IL, IIL, IV 1.13 (0.38-4.13) 0.84

Lv I, I vs Lv IIL, IV 0.92 (0.28-2.98) 0.83 0.91 (0.26-3.15) 0.686

Lv9 I, 10, 11T vs Ly IV 0.17 (0.02-1.89) 0.15
N stage

NO vs N1 0.65 (0.11-2.04) 0.55
Histopathological type

Clear cell vs non-clear cell 0.08 (0.01-1.08) 0.05
Nuclear grade

G2 vs G3, 4 0.46 (0.10-2.12) 0.28 0.50 (0.10-2.40) 0.385
Sarcomatoid component

Present vs absent 11.35 (1.02-126.68) 0.05 29.97 (1.20-430.59) 0.013
Perinephic invasion

Present vs absent 2.32 (0.71-8.95) 0.18
Preoperative Parameter

Hemoglobin <LLN 1.07 (0.35-2.98) 0.90

Calcium>ULN 2.42 (0.35-10.60) 0.28

LDH>ULN 2.35 (0.66-7.96) 0.17

LLN : lower limit of normal, ULN : under limit of normal.
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Table 4. Predictors of short-term survival of the postoperative incomplete

remission group

Univariate Multivariate
HR (95% CI) p-value HR (95% CI) p-value
Age
<75vs =75 1.03 (0.94-1.13) 0.57
Sex
Male vs female 5.33(0.52-55.07) 0.16
Tumor size
<10 cm vs =10 cm 1.02 (1.00-1.05) 0.063
IVC thrombus level
LvIvs Lv=1I 0.72 (0.14-3.71) 0.69
Lv I I vs Lv III, IV 0.06 (0.02-1.71) 0.026 0.18 (0.01-0.90) 0.041
Lv L IL TIT vs Lv IV 1.60 (0.09-27.21) 0.75
N stage
NO vs N1 1.10 (0.31-3.97) 0.885
Metastasis at surgery
Lung 0.23 (0.05-1.03) 0.055
Liver 0.77 (0.09-6.43) 0.81
Bone 2.58 (0.17-39.65) 0.50
Adrenal 2.15 (0.24-19.5) 0.50
Isolated/multiple 1.19 (0.31-4.54) 0.79
Nuclear grade
G2 vs G3, 4 6.09 (1.07-34.73) 0.042 0.09 (0.03-1.23) 0.081
Preoperative Parameter
Hemoglobin <LLN 4.69 (0.91-24.3) 0.065
Calcium>ULN 0.68 (0.13-3.51) 0.64
LDH>ULN 1.35 (0.27-6.71) 0.71
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Fig. 3. Comparison of overall survival : systemic therapy with or without ICI.
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1392 .27 A CHINFETH -7z, F7/z, 17BIOHT54E
D EoEMAGEHO S 5, 16125 TKI EA#E CR,
F 721 #1A% TKI & mammalian target of rapamycin
(mTOR) FAEHIZ L 2 HEFR CLGHFLERIHT
BN, BUERBOETR L, WFRbEFL T
L. —HT, itk 2 FELINICIET L7z A 7B 7
BIc, FHAFOTFHRFICOWTHE L& 25,
HZS BT CIRIESERA VI LLE, #27L— Rt
HETHY, SEBMEN T, TEEHZERE Lv I LA
ETEMICA B R KT Tdh o7z (Table 4).

W EHEREIT- 720X 1 BIOAT, HEBE
BlZRL, 77—A 54 v & LTICI BEHEEZ
132 bEBHEOADY, U FFL LT
TKI HAsd: 2 17 72, FIEHEOM/NE RO D b,
MR 28R L NV IEAZE T, BBEOW K%L & down
stage LIZES Lo 7z,

MBFREELIE CR BOERBRICHT 21ike Y
B R ME L7, IR SEEE, JF CR BT, BEA
I TKI %7213 mTOR FHEHE O 57 T3 2 i S
N7zEBNEZ 2 86 (66.7%), 1261 (70.6%),
ICI 2ER SN ERNEZ e 7 61 (58.3%), 4
Bl (23.5%) TH-o7z. 512, ICI OffHOFET
OS b L7z A, ICI Z M L7ZERIZB T

HF OS OER##w 7z (Fig. 3, p=0.022)

% =

IVC JEEZR %19 RCC I2BWT, SRR %
Wit L2 Wdr, RS OMETIC X AIFARE, LA
&, FMERICL DRV A BH L. L
L, Ak ), IVC EREERE L) RCC 2B
BT IZRED S <, BRI Lv I 238 2 % IE 2
X, WIRFBOA L ST, PSR, OGERE SR
BRI OF — 212X 5, HEOBDER LT 4
BHULE RS B 2 B & L, 40 7 BE AR A0
HTH AL, L TFMELEIINITT 572012 DA
DIESEZER L OV DEFE D 720 O E GEHl S EE TS
D, EOWEGEHNA S T £ TOMMIZ1I4H N &
TRETHAHH. T2, WA OFKBIRAEDYIRH b
BOBEELZTFHRTFTHELOHELH Y, BHEOIM
WHEDFM O BEZEL W2 07 AFETC 5 7 i %
o7z L CFMICERA T BHMIHIC BT 2 B IHED 5
AEERITHI40% L E <, BATIIE T EIE 2 ~10% & ) A
IHENST & 51213, HEE B2 2 ERERO
FAEDREMIBIEIREDO Y 27 2 Fill+ 5 E0HEb
27 bNONOHETIIEEEEIR D720 0
D, BUEOHEIIEEERLANVO LA L L HICH
ML Twz, BRI, Lv IV OERITIE, BMFHA BRE
361 (50%), FTEHIL 161 (16.7%) #EERL TH
D, Lv IV OFAMILEFICY) A7 ASE . 47w EEA %

Lon ATV, MHZEBICAELT 2 LA PREMRMIC
DUNBEERD.

FLAE T L TKI B X U ICT O B 5& S PRI
B, IVC 2R 2 19 RCC, FHICERE R T
LIEBNZ BT, BHRERAT O LEMEICE LTk 4 &
B2 Tw A, CARMENA # R TlE, Intermediate
risk & poor risk @ #xF% 1 E ME 8 B (metastatic
renal cell carcinoma : mRCC) (2B W TE&FHEHFED A
(R=F=7) Wif7T L723E & ATIES AT (eyto-
reductive nephrectomy : CN) & &5 iH# % JEH L 7235
GEEEL, EFEREORDIELUNREND L &,
CN OHENZOVTIE—ED REAH T RWwY, 2
IV ERLHY, IVC HEERZ M) RCC I
T 5 BRI O WTIE, OB 2T E&ORIE
%, QuREHT L6 0 OS ERIROME A E
Thhb.

F RO < IVC BFEERZ ) RCC I L
TlE, FTICEY) CROPEOND I EEE R 5L,
— ISR I T o#En L Bbhs. LaL,
IVC JEEZER 29 RCC ISR LCIE, irfdsEEms
HRETLEOHERH DY, Lo BEPHEE
DOEREPH 22 FUT 2L EE LTINS,
Abel B] 5 1%, MifafsoMAL Lz FRIRTF & LT,
MrET BMI =20, ArEi#A M, BRI, JE5ZE
O IPHBIRET TH#REL DEWNTSH L Z &
(Lv IID, wKRMEHEE, 7L —F4, BIXOEGM
S IERHMEE Ch D 2 &R E L, 3 KR
(favorite 0, intermediate 1~2, poor >3) (247}, T
B A7 O5EETo TV bhubh ol
ZHTiEO DL, fiiaio BMI AHHAEARTEETH o 72
728, BikDU A7 HF 1 OUTE 2 2L EIZ5TT
L7722 h, Mtk 1322.2vs50% (p=
0.17), PFS OWHULfiEi£38.9vs 12.47 H (p=0.12),
OS OHFYAEIZT6. 1 vs 58.97 A (p=0.02) & P53
R PFS A EE T Rho/zbon, OS I3 A7 HTF
PG WHICERRERZ RO,

L, bbb OB IZB W TIE, itk CR &%
D, OS>1007 A&z 2 BIMAAFHLGROTBY,
it CR 23IRFC &, A HiEFAifi © F47 257 68 22 i #1
26 LT, Ly IV OEREROFENH 72 L LT
b BRI O OS ICB T 2 HRMEEE W EER L. F
7z, SROBH TIEHEETFMRF & L CHRERZELD
HREDREE STz RIERRZACIEENEEE DS W B O
729, AROMV AT EGhbETHIEDY A7 HTF &
LTEHEHTH LN LNz, &IETIEL, Keynote-
564 FBRIZTRA T H) XY T X B4 adjuvant
EOEMBARENTHBYY, ) X7 DE CRIE
BIZx L Cid, adjuvant FEEEZ & 2 FRFET R AR S
nas.
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WIZEBE AT HHE0 OS OEEHFICE LT,
Andrew T 5%, B2 A3 5 IVC [EHFEERZ NS
RCC 2BV, ML Y L ICHEGEREHT 5
Lv IV O fERITIX CN T OHF A2 B o 72
B, FNLDALOSEFITIE ON M REARIEI T & 1L
HMLAEICOS ERMEFAONLZ L 2HmE L
720 ZoZ EHpolE, FROBEIBICE LTI
DOEEERE L VMBI T LLENH L EBbN b —
¥, R EROE X 5> Tid mRCC TH CN 2F
OS IZHFG T LRSI RE SN TS, KB W
T Checkmate-025 #EEIZ & D IGEET A3 5171
RCC BEHIZxF L, $L PD-1 LA TH L =R <7TD
AREDTEE S UCLUE'Y | ICT 2 06 L 7= ik
DRI TLHRBINEREN TV D, bbb OFERT
i, IVC B %R %5 mRCC 12K 5 CN iAo
ICI 78 OS OIERICHEER 5.2 5 2 LaVRE iz, &
HZrrHh, ON BLUeHE#EY, IVC EEER
Z M9 mRCC 0§ 2 EAMRHFEO—BE LT T#
WCEBNT A 2 2L 72vDs, bivbh o4 ok
O limitation & L T L%\, % AN X ORKET
HoHIl, FMRI—ELRNZE (IO
Frh L o IZERTIEICI G- SN Twiwv) 25
L7z, BHRICIEEE L, S SIERF ERTHREY
LI ENLTLEZD.

L2 L, IVC HERER %S RCC IZBWT, CN
DOBEEEE 5N WIS D £\, MD Anderson Cancer
Center (MDACC) O35 Tld, Wi 4 & iEIR
BIERL Y X ER RS, AR L) o oXEREE, Bk
%, BERWRI T4, L% TR (lower limit of normal :
LLN) i Hb f, LLN LLF ol Alb i, 1E&
o FR% 8% %5 LDH M8, WfFhEk/ ) v 32kt =4
DIDOORTDHILE, 4O EORTEHT L
mRCC DFEFIL CN OB EZ 2T 2 Wil HEEDH 5
ZEHEEENY. CofaBEFICE LTk IVC
[EEZEEZ DR VIER L & 720, BEIZ5R oM
FHIUTIEOLDIEETIELWEEZLLDOD, L
D) JEAT A BEE O fE B PE AT W BB 1A % £ 5 JE B
BLTE, INSORTF2FAEIGIEE L L CHEES
BLENRDHLHL LNV, bhuboE T,
mRCC OHEHFIT, HD OS LM Ta 2w HT
ELT Wil M LEoEFERTH L Z ENEITHN
72, Ly 11 DL EOEEZERIE T OREENEH N &
BT LH &, HEHOUIER O benefit 2375 5 L7\l
FEMEASH Y, CN Z T &9 & EREOLIT2 BT
LVENH LS Lgv, ThEEE 2, mRCC
DY, CN OREZZIONL W ERTFHlEN S
A7 OENIERIRR, AT Y A 7 5 Lv T LR
DREGZEAR %49 FEFNS T LT, &R RREEITd
%2 b CHERER, FEEOY A A xS s 2k

R, EFHER LT L 72RO CN 12X > THRYGE
HIET R LY, EHRBROLTICIET S MITRE
V. S OMETIX, &G E AT L72AERNE 1 6
DOHAT, ICI & TKI M L, HIEEOHME % iRD
7200, EFEEEOMNCIEBEON L L L1345
Nrolz. IVC fEEZER F 9 RCC KT A TH]
LD L 22 #F R I oWk T A —E L R
7w d oo, TKI BAEE (7TF2F=27) %
ICI-TKI BB (T F=7/T7 NV 7) &k
FHLAMREbHESILTYLY, MEEDY 2y
& LCIEB OB LB O MBI L 2 REDETR,
BIVERIC X BB 22 &5 2 S, WETRED K
Tl & LT CE A2 &, W OMIE CH 7
WG LETH D EEZ D,

ICI ST ABRICBVTIR ERRT2HT S
FEFI T b FHUESHIHFTEX 5720, CN OHFEIGIZD
WT, E5%MENHINERS).

& B

TORERIRIEE 2R 2 1 BRR IS BV, TR e
B Te o TEBNE, SEFERIR ORI EAT 6 42U
FEEBEHECTHEIESNZ. L, B AY
W1 %% BT DR TR OWEEMEL S 5 7-
W, WEAET L. —), BEBEET DEMNOEA,
AR TIRERICE BRI L, 5 FL Lo RNT
BOMES NTEM S H o 7248, Ly 1T PLE o fE 54
AL SEBIRATHT ) A 7 WF %% CFT B REGITIET
FIZEB L 22 WIEBI D & 2 720, AVEHIIER O @EI512
BIL ClE et s 2 LB H 5.
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