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Self-Expandable Metallic Stent
Therapy for Inferior Vena Cava
Obstruction Secondary to Malignancy
: Clinical Observations

Kazushi Kishi*??, Tetsuo Sonomura®,
Norifumi Nishida, Kiyoshi Mitsuzane?,
Hisashi Kobayashi®, Masanobu Juri®,
Masahiro Kinosita®, Norio Bando®,
Shozo Nomura®, Yasukazu Shioyama®,
Morio Sato? and Ryusaku Yamada?

To evaluate the self-expandable metallic stent
therapy for inferior vena caval obstruction
(IVCO) secondary to malignant liver tumors,
changes in caval pressure, the symptoms and
hemobiochmical values were observed. Among 16
IVCO cases with higher caval pressure than 20
¢cmH,0O at the peripheral caval lumen to the
stenosis, nine cases consisting of five extracaval
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compression cases and four intravenous tumor
trombi cases subjected the stent therapy. Other
three subjected radiotherapy and the other four
cases inactive supportive care. Immediately after
the Z-stent implantation, the averaged caval pres-
sure distal to the stenosis decreased from 27.7:+
3.5 cmH,0 to 14.7+2.6 c¢cmH,0. One case
developed 8 cmH,0 increase of right atrial pres-
sure but no lung edema. The urine excretion
volume increased after stent. The decrease in
caval pressure correlated with the urine volume
of the day after the stenting (y=0.83), sympto-
matic improvements of leg edema (y=0.68),
ascites (y=0.51) and scrotal edema (y=0.70).
Five cases showed gradual increase in platelet
number. All elevated LDH and elevated fi-
brinogen value decreased. These changes would
suggest physiologic benefits of the IVC stent ther-
apy. Compression cases showed better improve-
ments and courses than the thrombi cases. Two
thrombi cases endured severe conditions suspect-
ed of triggured by the procedure. Conclusively,
the stent therapy to the IVC obstruction was
thought to effect hemodynamically and

hematobiochmically.
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(L &I

Bk e BRI T kiR (IVC) WIEER
TLIELIERMNIVCHAEL & 2L, BEX T
BRIFIE e & DFERE T BY, TDIT LA FidiE
FLEEEN 2O BMFHRONRTIE AL, T
M 13 A BRFA 4 B 3 S M R e TR |Ic
BEAL LT W2, JE4E Z-stent H5HE 2 & ek 42
IREDIEIRICHEA XN, T AHIREAZERE S -kl
BRAEBEREIZ X3 B stent IGFRDHFEHHE I N
72970 Z b ) stent IGHHED E A EEE S S
LIS EN220H 57, FridEMEEEIC X
5 2 R¥EmED IVC FAZESE 12 X L T stent A%
iz L 72 ERIRIIS R 5 & TR A, 3 4R T 9 #
| stent iGHEE ATV, IVCIERTR, BR2EFrR, R
i, MEAEbFr e EURREE Mg 2.

X5 & FHik

X B

1990 4 & 1992 £E D [ I L5 BE T 21 oo B
PRI SBE A IVC PAZESE » 2 & iz, 2
B ix T & iF0E & oK, echo, X#CT 5 &
HIRER T IVC AR R, IVCIED EAFR
I & -7z, ZWRIC PR RAZS 2 & D su-
pportive care (Zf#E) 22 Twiz, Ik
AT LS & HFER IVC PHEE 2, FRIREEN o I
AR E PR S 2 ZEHER &, BRIR NS A T &
24t 2 (Fig. 1), a8k #:i stent if #E, MUK

_}Ecl.

(A) extracaval compression

KRIGHE, IFFDADBRD 3 OF MWL 72, B
ey, EAELAL, MEA4EZEH T, FDP20
pg/ml LUF ¢, IVC B 58 8R40 A% 20 cmH,0
BlET, 05 IVCBEZS 10 cmH,0 Ll o
BEME W2 L7216 A% stent IGEEDMIE & L
7z, 209 BIEEARTR O 11 P12 B SE D
e L7z, RAFLRRERZEMD S, &iGEE
L ZDOME L ERROBMFOREY O B L Uit
A BREHEUC DT O L W 252 TinkE
HRRBAS, RS N (ER A-12 5 A-5),
BEEAET 4 A (B-124 6 B-4) 9 A#'stent &
HEICRIEL, 209 bIEERIO 2 BT EEREE
BOBIRL 22 Fln 34 (C-146 C-3) MU
UGS 2 BA T2, R 4 Bl3EFREn A%
B4 72 (Table 1).

5 E

IVCEfh% b LICBIET 5 stent nEFE L &
SEHEE L 20, £k E S o Gianturco B Z
stent % [ £ 0.45 mm 9 stainless steel wire
(SUS3044) &5-07F4 o>tz HVviERET
fER L 72 (Fig. 2)%, fER L 7z stent (X34 6 5
i, 75-100mm, BEE15-255mm DKk E S TH
o7z, ke O B b Lz sES B-1 Cidfitaioo 3 H
fil Urokinase 12 Jj 847/ H IR N %5 %47 - 72,
BB ICBRER 7 P o &> 0.5mg 2L 727,

IVC &gl & % 2o 32812 .0 TE BT B
T T stent BN & e, A RBEFIRE M TR
Bz e > 73— 2 (VCF -14-38-80, Cook,
USA) 2 AL AHE & k4

2
é@ f/)

4&

(B) intracaval tumor thrombus

Bloomington, IN,

Fig. 1 Classification of [VC obstruction
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Fig. 2 A Z-stent without welding : A thin
wire (arrows) was used to combine the

struts.

TR IVC THRE L B IVCE#Z 21T -
7z, HFE L 7z stent i3, FOE{RICHRBAL Th
H5EE 1mo 14 Fr tube (FST-100, Hanaco,
Tokyo) Dz #4881, FITH A & (3 pusher
#4fi A L T delivery assembly & L 72, [ R
Tl AT—T NV CliER+ Ny L TR bozH
~7z, Balloon catheter (Owens Lo-profile,
Mansfield and Bluemax, Medi-tech) # v 4k
T balloon #EHR L7z, v 7 — 2 & PAE
WERZAAFEETETHALS —2DL»IC
delivery assembry #4fA L 72, ZEQML5| DT B
AL DERE & - 72, [EERT T RS
TED L N FIC stent ZRE L 72, FEHERY 5 6
TI3PAEE P I stent HRADE L 5 HEL
7z, Witk B ORI O IVC £ & A5 % #l)
&L, IVCEMEAITOHEIDOILE ML T
AT—TFTNER, BEERICEAEES AL
72W513 frosemide 20 mmg # i L 72, AHELH
DH oy FEEEFE LT, BHIBBTZ2HTL
7z,

WHETIRmEE, Bda, AR, REZELL—TF

60

OB E 3 HHE, 10 H& o i i 2 b Rk,
1, 2, 3, 7, 14, 28 H & @ g} 350 5 Ak X A5t 45k 52
DIFE S LTz, WD b OFRE G0 1%
HAE L 7z, A1 2 B RENZ YT Bl ic fosfomycin
2g zPA®E Lz,

RO R A B IS I PR L 22 R AT B T 10
MVX #iz £ D 2 Gy/11fr/day x5/week X 4.6,
it 46 Gy % 5-2 2 5HHEI# L 72,

FHAHEIZBE LK, TRRIFIES L O Bagek i
DENFNUIZDOEHER 2 5, Hb 18, Bl
05, Bb—188&0L7,

w R

MBS B-1 THF—T Nl CE
Kk D EAGDNESEF Z W5 L7, 26T bal
loon JETRIFICIEHLZRESO 5L h - 72, stent
WEICEL MR ES L Tk 90 9 TEHE
07 b7 73 e o 7z,

TS EHE 2 2 2 51D 5 B IFHUR ML G R Lk
NIEBI C-1 TlX 46 Gy DFEEET L, HEHI C-
213 30Gy IzEL 72, B o5ER C-3, B-1, B-
23 RBE bz FNFNLS, 8, 4Gy T
L 7z,

1. stent JAFRRIE DR
(a) #pIRMEAT R

stent § & H# D IVC #5 Tlief] ThesE b
L, MIEIERIE D e &k -7 (Fig
3). WAEMOELLOF ) IVC EIZAE ) 27.7
+3.8 cmH,0 & & MiiE#ICIE 14.7+2.6 cmH,0
IETFL7Z (n=8) (Fig. 4), IVNGCEN T
MEi313.6+4.2mH,0 Th = 72, E T BRIEIZE
BRI D 7 sys koo e & o 72, BRI EHERY 1 6
TRl 4 cmH,0 A & 47 12 cmH,0 12 ESH- L 72
M TIZELE eh -2 (Fig. 4B)., #EHF A-4 T
EFRFN R G.7 & THKDSHEE B L7z,

(b)  FUBR « MoK - THUSNE - FETEANE - 24

stent BiERICIEEROBMND A LN, &flT
stent EA] 3 HE L 0 # 3 HElFHREHH
ML 7z, %S stent B R A OREIIRI 2 H B &
UCRTHORREE ) ALz (Wb P

HAP it W54k H5T
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A
B ©)
Fig. 3 Case A-2: Before stenting, compression type of inferior vana caval obstruction and collateral veins are shown
(A and B). Post stenting, the improved caval flow is demonstrated.

<0.05). FHRE & ETHRIRIZ y=0.83 THEBY W&, FREHR D 4/5 6 & R o) 2
L7 (Fig. 5). stent @#&EH %A & EHER D 5/5 /A BIDEE6/9 Bl T RRIFIE O S % BB eh 72, B
Bl & MR R > 2/4 BIOFEE T/9 Bl B\ THAKD FKIE D YCE I ESER 0> 3/3 B & BT > 1/2

Inferior vena cava Right atrium
cof,0 cmff 20 e
3 30 compression
type
- O—————0
e L tumor thrombi
type
15k nh "
NETIS ERHS
5 = P
3 15k = 1F — 7 .
= S —
10 1
1 1 0 1 1
Before After Before After

Fig. 4 Changes in mean IVC pressure (4) and in mean right atrial pressure (B), before and after stenting

F 644 H25H 61



(C} Fibrinogen
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Fig. 6 Hemobiochemical changes

394 AR B T HRIRPAZEIC M 2 & stent B AT
5 —————— Compression type
[ IvVC S&ten‘ting meemmmemeeeeeee Tumor threombi type
4 -
& I
_"EJ
3 3r
a i~
:
s If —
o B "\HH',
5 1f A
G ] 1 i 1} 1 1 1 | 1 ] 1 1 1 [
101 2% 4% 67 8 9 1011
Days after stenting
Fig. 5 Daily urine volume
60 ——— Compression type 1081
-------------- Tumor thrombi type
e Al
;] ““"\ [-
A2 .______‘-: i —
o {0 F Ad ~_ S ~——
=, S
' 207 A
z Z  |BBa._ L
Donf 2 ag e~
1F
| i ! 0! ! i H
Before day 1-7  day 8-13 Before  day 1-7  day 8-13
(&) BUN (B) LDH
500p r
A2 - 35+
300} \ 3.’ N
SH00f M~ o] 7
B - (=
2 N =151 / \
e *x .
8300 A3~ = W Bl
g A5 B3~ Pk S B3, o e
SU00F B o 3 ] ML e
s TR T 3 10r AS‘J D
1001 v Sy s o el ~
=1 i SR Y Eﬁf: . -‘::-:'___._--;'
. i . B i |
Before day 1-7 day 8-13 Before day 1-7 day 8-13

(D) Leucocytes

H A E e i

H54% W5
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A — Compression type
£ g5k Tumor thrombi type
340} —
Liof
30t
L5
BI0f
15
S
5
0
Before day 1-7 day 8-13
Fig. 6(E) Platelets
Blogt 4/5Blic@BsH b7z (Table 1), HxhHI
TIIRRA TR L 72, BK - THIFHE - BEEKIE

DWLORRENZ 2T LIETHIRIZZNEN y=
0.51, ¥=0.68, ¥=0.70 THPIL 7=. fEHF A-
1, A-3 Tstent HEZH—BEDTEHZ L LT,
(c) BRIk

stent Wil 5 B THEIEME L v LBEOW
AERAET, HWAIZ2HAL THHICHRMEEL
7z,
(d) X#gELEHPTR

BRIz H iz bz A5 T, stent mi-
gration & & 5 L% - 72, BiliKEE O #AED |23
Bl oz,
(e) FiFfk i A LT B

BUN f#i#* 20 mg/dL Ll o 4 (A-1, A-2,
A-5, B-2) THiH» BUNHET 25867, 2
2~ 8 BUN {13 B orsgin L 22 255EH) A-1, 2, 5
TIIEHERIELLT THh - 72 (Fig. 6(4). LDH
il (IE#E 50-200 IU/L) (i&#ERi4E 200 IU/L
Ll ko 3#I1(A-1, A-2, A-4) T4 L 72 (Fig. 6
(®). fEH B-3 Ti3fir#t 8% L 2. Fibrinogen i
(200-400 mg/dL) (2ELAz 9 Bld 7HITIET L,
MIHIE AT 400 mg/dL LA 72 - 72 fE 6 A-2, A-4
Tl d 400 mg/dL HiGICET L7z, EE
i & #lod Fibrinogen fEix 200 mg/dL LL'F T
Hotehxzn) b2 (B-1, B-2) TIEE5H
ICIETF L7z (Fig. 60), #EQEOEBEIZ—F
DML A 5 LA - 72, A MmBREIZER A-1,

FHE6FE4H25H

A-4, B-1 THM®D & & TD L ~IVIZ D S s
A b7z (Fig. 6 D), M/ IT 6 6 -TH
L 4 BT L7z, MBI ESER o 4/5 1T
L, MEETO 4 3E TR Lz, 5ER)
B-2 13 DIC % A-6f L T 7 /A + 320
7z (Fig. 6 (®). GOT, GPT i TIZHA 4= i
- 125 B-3 LIS & LA - 72, Total bilir-
ubin B ERATL D ER L TS A-1, A
2 T E HIcHmLUIES B-2, 3 TLHMMERD
7z,
(f) MrEoits

FEHERY DRI A-1, A-2 T IVC BAZERE R 12
Wk LA enizo L ZF i 20 3, 66
HEICMFRL 7z, A-3, A-4, A-5ZHZEERS
WRAREE LARiEIE L, Z0sEEOR Ik
WeBRESE(LL, FNFN275H, 153 H,
61 B Bz L 72, SRS HIZ w3 &
NI THL <, FEPFI B-1 12 stent o i #F
ZhR R PAEEIR DS L, FFERAEIET,
DPIR R % S AR & 22T 724730 B Hic i #
WRFEE A & onk it TSR L 72, fEW B-2, B-4 |3
MERFEDMIIC LD 21 HA & 43 HEIZ, #EFIB
SIEFEAEB L URBEDZH5 HBEICMRTFL
7z,
2, HsHsaRm

40 Gy LI EBRS T & 72 1 o & CTIEIE D SE45TH
P2 Gz, BAIOMIRER D 5 DEFF B EUZ RT
RO A 263, 69, 25 H (MEEde 5 340, Fi
119 H) Tho1=,

EREEEA

FRREHOBIRERIC & 2 IVC AED 2K
BOEFABIIEIE D 1 FIT45 H, EEGT
H3IFT28H, 42H, 19 HTH -7,

z =

A EIXR & L7z FREERES S IVC WIS I
&5 2 RMEDBMER T REIRPAZERE T WL L
FEOETD ) I LOTFHRARLIFETH
5. 2R IVC PAZESE % FEPERY & JEHEGHe 5L 4
U 72gA, REIIFEIRE IVC WA HIEL 2

63
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SFOVRLWRETHS, BENVETL8HHD
Budd-Chiari fEfE#EIZ 1 4 BLLNICIET T 3 &
MENTWBY, ZhbDFEEBORIEIAFThE
ELTHIBEMIZ L - CIVCBHZER B+ L,
B GSFIC & 22 M L, ADL (activity
of daily life) ) L& 5o ¢
HUTERRBIC 3 IR E £ L he,

HHE, BIRRAEY D 1 MR ORIES A+ T
HIUTEIREIR FRT 5, BESF0 L T
v 72 SVCS @ stent i& # @ 8 bt 12 SVC £ 30
cmH,0 L ETH » 727, Sl BHRESEIC L 5
IVC FAZERE O 5E W) T 13 I IEFE K A7 15 emH,0
LA LIz, #AT L 2WIBIC R EdiE otz
& B REBEE DT 2 8E 2 , 4 IVC
FE 20 cmH,0 L &G & Lz,

KEFIRPAZERE DHFHEIC stent JEHE & AT 5 & =
7 PUEDRER & SIRREIEY-®, HIEB L R
FEWEL LTI ENMLENT WS, 4HED
IVC o stent B H #1213 &P TIVCENET
e, IVCHEF#327.7ecmH,0% 5 14.7
cmH,O IZfETF L, Z£?#13.0cmH,0 ##FE L
T3z, MitgolRaERgn-e, THRIZNE, MK, B
TR NE SR RE IR 0 SO | R ETRIC IEAEBS L, W
MR/ E WHERBEROBEGERNRII D7D 5 72,
FEB] A-1° A-3 S THE I N7 stent iGHED
F L REREINLITE, BB X 0§k 5 - b
b e KgOHElt 2 L 72 0 EEZ b
7z, & 512 IVC BAZERE Tl BiIRIE D L7/
2o, FROBEESTEESIITYEE L) K
FEAME { £ 51z 1E ADH .0 B~ 7F FoR
¥)flihsd - 72 WHErE L F 2 b, stent iGH#EATF
NEDERFE ERIEL 226012 L ) FRIDOW:
wReEL F 2 b,

FKEIREAZEIC 9 % stent EHREEIC 1L B2 AT
BRI L B EFEZ bk, EHA-4T
13 IVC stent Bz HBEED -8 L 72, fHEo#s
T SVCS stent DGO LA #E < MlikE"
% IVC stent # 12 ARDS' psfBEE S iz, #E
Tl IVC stent #21 PRI - TERBD - sl 72
s & CHEHB DR T, GE~OFER - E
BT &2 ), 36 IRIM A AT A 0% @ R F

64

FEAE L T ARDS % 564 S 72 W HEMEA# 2 &
117z, Transjugular intrahepatic portosystemic
shunt (TIPS) & PR - I & JEAK % Y L -2
IR B % B & - 5 8 Tl IVC stent & HHLT
B, k" TIPS #4112 ARDS ) F85E & 22 |
72 &) HEDEH - 2,

SVCS 7 stent {&HEFI 1% T35 2 13 4 1 b 34l
DER % BB Rb 12 5008 Ao
IVCIE#ERIE TIiT v {2 D Il AL il o) 2
feh gt 2 7z, % BUN IAE O Seesds £ HER
il fERl A-1, A-2, A5 TEHLN, =iz
stent WEERDFARMEH D ME»H 2 Ll %
2 i ANRE ORI AFER A-1, A-2, A-4, A-5
BIUBATHESHLENL, INLDIFELE LT
IVCEAZEIZ £ D PYBRMERIRRAT D - HE L, Bk
RETLEZ &, M/MEAREICIHB SN KB
Ie 5 Tz H stent {EHETRIE & fL72 72 5 ML)
WAL b L HER S 0z, TIPS #TY
FINRBEEIR R 5 - TiH 8 L iR+
BT EDHLNTEY2, F R A-1, 2, 4
T3 LDH & Fibrinogen o i3 % 82 72,
I s 3IPITIR s MEATE L T8 1) Fibrinogen
DEWALHPHERICEBLDEIIH2HES, LDH &
Fibrinogen MK T 13 80 & T2 § DG B o S
ERELL TWAEELF 2 bz, F R ERER
DFEB A-1, A-4 o HiERO— AR INIZ stent
WX ZRAEEDHE L W) LD L AERRH
o L OEFOREHEZ bz,

F e EIERE T 4 o> 5 bEd] B-1 o (1 i Bk
Iz iR &l L B L #E 2 sk, TVC
DEERIZ DICHOFER r e~z %2 bh, B-
2 T3 DIC Tiii/ i & Fibrinogen A5 L 72 &
FZ oz, FREERENTHNLIVC ORZE
Iz TAT F 7213 + RO BHZE 24 5 726
IS ERIREEZERS 5 - ML & 5 LLHPH 7 PR s At =
N9 <, Zo#F»45EH B-3 9 GOT, GPT,
LDH &> LA NDBERF & L CEH L 2T 5e D
FZ btz T b OREERTFICH L T stent &
BB E 52 2RER I IITETE T,
SR MBI L CIMREICHBERICE L 2 s D
WEEEEZ Lz,

HARBERRE #54d8: Hi%
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KRR I LI LITE R H ), £
D fAstent Bl AT ICEMHRE G LETH
2719 4l 1 TSR B4 1o ke g % 52
Iz DAT, FEBERIC 1T MmAE & 326 38 &I il
FERERTIHIRY Tdr o 72, FEEE24E9 Budd-
Chiari £ 5 #F 55 T (3 3 H 1 %% [ 5B 131K <,
stent G HRFIC Il R #4035 ) 2 713 SVC
EBEHEOEAEL VEwEEZLNEZ, LL
IVC stent #&IC#BRERK ThH - TL MM > F 0
KRB zRBHL L BED L H Y, Mt
FTAHEMTORICUHEEEL b,

caval stenting (21§ 9 technical failure iZ (3%
BB DB <0 e &~ migration 7 ¥ D
EHH LY, SEHVE LS % 3H~5#, 75-
100 cm @ 2 A wire 7 b 7 5 #EEHE stent TH
i) ) — 2@ jumping % & % OB E %
migration AHEZ D2 W EHZ L.

TS ARG HE I 46 Gy B AT LS 2 Il o 1
BTk <ZRhL iz, BUHMIGEIZERE, HFomsE
DIEZ, stent IHRICHRTHMHETL VW EL &
HHEFTH B0, P & SIS IEER N 5
SN ZETHMUERFRICEVBILEZLN
bl

4ealay 2 KA G IVC BIZESE @ stent iGHE 1
KINF2HEL T2 L EPER TIT stent iGHFE%D
BlH % < FEHERYE stent IO R VBIG E £ 2 5
iz, —HIEERE 4 H o e FHiz e b -
Tz, FIRRC AR T b Tl ERAM 12 BR
bk %, HTFHIMEIZESER TR BRI T
13 stent iGIEBIRAFIEHEG & AR TH -7z, 1
T 4 A REFERII UG 2 EH S 5
WHEEEET D EEZ LN,

E - )]

SRR NBE TR olme LT

1, BEEEEEIC L 2 IVCHZEEICN T 5 IVC
stent i ## (2 SVC stent & ## & [6] Bf (< A |2
caval pressure # TF, fERDOUEEDFRE T IE
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