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Mechanical Properties of Biliary Metallic Stents:
An Experimental Comparison

Sachiko Miura", Tetsuya Yoshioka”,
Kinya Furuichi¥, Takehiro Tanaka",
Kimihiko Kichikawa® and Hajime Ohishi®

PURPOSE: To assess the physical properties of biliary self-
expandable metallic stents.

MATERIALS AND METHODS: Six different types of biliary
self-expandable metallic stents (Wallstent, ZA stent, Accuflex,
S.M.A.R.T. stent, Spiral Z stent, and NT stent) were evaluated
for the flexibility, trackability, and resistance of stent release
for the introducer, and for repulsion force, flexibility, radial force,
radio-opacity, and kink resistance for the stent.

RESULTS: The Wallstent showed the best repulsion force, ra-
dio-opacity, and kink- resistance, while the ZA stent showed

radial force and radio-opacity. Accuflex showed the least re-
sistance during stent release and better flexibility and radial force.
The S.M.A.R.T. stent showed the largest radial force, and the
Spiral Z stent showed better trackability of the introducer and
better radio-opacity. The NT stent seemed to require overall
improvement. CONCLUSION: The Wallstent appears prefer-
able for placement in the extrahepatic bile ducts. The ZA stent
can be applied for various approaches, but placement in com-
paratively straight bile ducts is preferable. With the Accuflex,
insertion through routes where an acute angle exists should be
avoided. In addition, balloon expansion before or after stent
placement is preferable. The S.M.A.R.T. stent is placed in
straighter intrahepatic bile ducts, while the Spiral Z stent should
be placed through a straight approach. Balloon expansion be-

stent exhibited all of the ideal properties required. These results
may contribute to the selection of biliary metallic stents.

the best flexibility and trackability of the introducer and better

fore or after stent placement is preferable for the NT stent. No
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WAE, B DORHEHA S ) v 7 A5 PELFATF> B)
HBA%E, WS TWAED, WELAHBWLEAT ¥ ik
{, TNBEELDAF Y PO SEFIZG L TRz b
OEFER LSBT ERE LW, LaL, SBT3
TODIRIEL 45 AT ¥ P OTEREEIZ OV T, IE
REABATF Y FTIRBFIEA T 200", HEAF
Y RTIRIEEAERE SN TR WY, ERFF/IBEIZD
EODRAT » M ERET B EIIAT v MERICHEET 5
SlEMnwEEZ LNED, HEOAT Y EFPED
LIFFIRE~RET AHED AT ¥ MERIGHESET 5. £
T4, bRUbIIZIOAT Y FOBIROIEL 723 X
6 MEOAF Y M BLYUAF Y My PO F 22— —
DY A AT VEHIE L 7= D THE T 5.

WHRBLVFHE

AT bBELUVI b ATFI—Y—

AR E LIZAF Y PBLUA v b7 a—4—13#
Fe AR 1236 A3 % Wallstent (Boston Scientificft), ZA
stent (William Cook Europefl), Accuflex (Boston Scientific
#1), S. M. A. R. T. stent(Cordis, Johnson&Johnson), Spi-
ral Z stent(Medico's Hiratatl), NT stent(7 )V -Efl) D 6 fll
HTHhb., #NEFNOA Y PO Fa—H—BIUPATF b
DHFAXBLTOEITHS., A baFa—F—iZo0
Tid, Wallstenth¥HE 7Fr/ fA3IE60cm, ZA stent® 8Fr
/60cm, Accuflex?¥10Fr/55¢cm, S.M.A.R.T. stent?® 7Fr
/80cm, Spiral Z stent?® 8.5Fr"32cm, NT stentA¥11Fr,”
R2emTh -7z, AT ¥ MlI=w»TidWallstentHE 8mm,~
F£260mm, ZA stent¥10mm./60mm, Accuflex?¥ 8mm,”
60mm, S.M.A.R.T. stent?¥10mm./60mm, Spiral Z stent?*
10mm,”60mm, NT stentZ¥10mm,/70mmTd - /2.
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Fig. 1 Photograph of the system for measuring the flexibility
of introducers.

VAT b= AREOENE, AT ¥ MI2owTiE,
DAT v FaERSEAEDOT(3ES), 2) Fik, 3)45%
RS, 4)XFAE M (R, 5)F o s R RE L7,

ESLCvp: 2

1> bAF21—H-

1) A% linchDHIR % BV - 3 OFE RO SIEH IS 1 >
POFL—Y—%BE, FORREEF— 7T 7 (B
1) & VT Smm,/ 53 O3EHE T 2mmE L 7= B0 ) % 5l
L, RKEZ KD, BEHINIEAT Y M S R T
Whwi 7 FE AT Y MR INR TS » b
HTIT o7z, Spiral Z stentiZ 2V CIIfbDO 2 7~ b & F
YY) —ENRLE D0, AT Y FEFATAROY
—AEFTAL—F—HP2EIZR>TWAEEMNEL Y7 F
WL, A7 M —ARNIED 2~ M
& L7 (Fig. 1).

2)BHENE L NS ) T 2 A A VA AT L 78 Smm DAL
Yok & £ NEEFASmm £ 30mmiZ 4 5 X 9 (250K IS
Bl L, ZOF o—7MWIZHL720.035inch®H A F7 A
Y —IZifbe Tl A ¥ b F 2 ——D51/4ME B &
UM B2 0 BI85 4+ — b 7T 7% VT
AL, RREERDL. BB, TA¥—A4bOoF
2 —=H— i £ N BEAT STV (Fig. 2).

AT )Y =R D = ADONTEEEE LA v
— %7 bBHLNNIT Y ¥ x—F Smm D HEETI L
¥, A7 MEEDST-ADOREEII) ) —A8hbE
TOA Y F=3 % T bHAVETy v —I1hhb k4
— I 7EHWCHEL, RKEE kD7 (Fig. 3).
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Fig. 2 Schema of the system for measuring the trackability of

introducers.
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Fig. 3 Schema of
the system for mea-
suring resistance

during stent release.
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VSN T AT > e ETF2RO&S@ RIS, +— b7
7 7 & VT AR E Smm/ G OMETIEL, A7 2 ME
AR BREOTZFHIL, BAfl% ka7 (Fig. 4).
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Fig. 4 Photograph of the system for measuring the repulsion

- force to press stents.

Fig. 6 Photograph of the system for measuring the radial force
of stents.

D)FWM . —HDAT Y FEHS10mmD & A F [ E
L, ZO#5H630mmBEN 76L& % Smm, /5O BEE T
1ommELAEONE - I 75HWTHEL, &
K&K 7" 2 (Fig. 5).

3)E5EN - ol % [E%E L 7znon woven fabric (Dupontfh) %
RIZL, ZOMICAT Y FRBEEIEML T o2l
hEFyvasvryF—J(4=7#) 2l THEL
f:l), 3), 4), "’(Fig;. 6).

4) M © AT 2 b & S58KV/2.0mA THER L 7o X#i& %, 7
¥ ¥ b A—4% —(Pharmaciatt) # VT A7 > MERIHE O
BRI, RBER~— P —%HT HZAstent
& Spiral Z stentdZ D\ T I3 [Fl&E % 88 % Wit CTEHAI L 72
(Fig. 7).

S)FroM I ATV MEREAFHIOESITTWERAT ~
X7 LIS R v 28 E TR R TAELRD
79, 12)

LB, BERIIBIATFT—FIIHRBEMERVWTA LR L
b2 mUEFHIL, #hENFEHMEEHH L.
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Fig. 5 Photograph of the system for measuring the flexibility
of stents.
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Fig. 7 Radicphotograph of stents and graphic depiction of re-
sults of measuring radio-opacity of marking on the
radiophotograph.
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I Fig. 8 Graphic depictions of results of flexibility
) I | I | — of introducers.
Wall ZA  SMART. Accuflex Spiral Z NT Marking of maximal and minimal points of each
datum.
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il
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‘ Fig. 9 Graphic depictions of the results
1 1 1 1 1 of trackability of introducers.
Wall ZA  SMART. Accuflex Spiral Z NT Marking of maximal and minimal points
of each datum.

WEENECEIZH > 72, <7~ M TIESpiral Z stent
D 5 FEODO AT > MR TRBEMEIEL, v 7
M Tl Wallstent, ZA stent, S.M.A.R.T.stent?s
Accuflex, Spiral Z stent, NT stent|Z LT MEDTH
o7z, Wallstent, ZA stent, S.M.A.R.T.stent, Spiral Z
stentid~ 7 >~ M & > v 7 MERO I 1T Tk L2 A
W) —TdH o7z, A TLZAstentld b A5 > b
(AT b F#RMEICE A T/ (Fig. 8).

2)BREME D &4 ¥ MO F 2 —F =12 B T BIRB OB A
1E, EASmmT1/45 S & 7:8595103.75~272.63gf,
Ji & 272 EA5107.00~292.38gf 2 7R L, MHMIZIZE A
EEN R orz. L L, FE30mm T4 47k
150.13~384.25¢gf, *1-J8 S 7:H13256.00~713.75¢f & iR
L, AR SR 0IE ) 2SRk E R 2 E L.
WD A ¥ b 0T o —H— b MEEASENEIC 7 BT LI
oAl A B s m I - 72, FE30mm, P TIE
Wallstent, S.M.A.R.T.stent, NT stentTA & {ZH L,
oo 3 FEID AT > MIHRTEGUESE - 72, ZA

stentlZWTNOFHETEMD A > b O F o —H— (2R
TIRPUEA KA - 72, Accuflex & Spiral Z stentd & D%
EEBEICH ZNEERELBLERET, HBAEMET
& - 72 (Fig. 9).

AT MUY —AHEL I KA Y b Fa—-H—1IBITA
V1) — AP O IAE 13432.87~1374.75gf 2 R L, VT
NDAF L P —Z2 LI LD B HDE S EMEE R
L7z, SM.AR.T.stent&ZA stentA¥ho 4 FEFD 1 > |k
07 2 —H— |2k T) ) — AHATE VE & - 72
(Fig.10).

ATk

DREEN P KA T MBI 5 OB AMEIZ37.94~
104.14gf 27~ L7z, Wallstentld oo 2 5 > M Z Tk
D REETIHTHR <, Accuflex ENT stentlZ T 2 f#L 1
DA %R L7z (Fig.11).

20 Accuflex I ETFE Z DU AT TICHER T A5
TW2/zRHIARTTEETH D, i d FMEDIE» - 72,
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Fig.10 Graphic depictions of the results of resistance

Wall ZA SMAR.T. Accuflex

Spiral Z

NT during stent release.
Marking of maximal and minimal points of each datum.
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Fig.11 Graphic depictions of the results of repulsion

Wall ZA SMAR.T. Accuflex

Spiral Z

NT force to press stents.
Marking of maximal and minimal points of each datum.
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Fig.12 Graphic depictions of the results of flexibility

Wall ZA S.MART. Accuflex

Spiral Z

NT of stents.
Marking of maximal and minimal points of each datum.

b 5 FFD AT~ M132.87~9.25gf /R L7z, %HT
bZA stentiIfho) 4 FIFHO R F > + EHARTEHKTH Y
Spiral Z stent & }t_T 3 5Ll EF#TH - 72 (Fig.12).

3)IARTT | SMLAR. T.stent¥ie b LRI 2558 {, D EIZZA
stent £ Accuflex 2%\ LIRS & 78 L 72, Spiral Z stent &
NT stent DL IO 2 7 > M2 TH B HEHAIZE -
7z (Fig.13).

4)XFAGE BN (REEM) C A7 POEBEERLTW5E
BOXBAEBBEIZOVWTIR, aXVIEGEHD
Wallstent A5 b 55 {, ZHUZHARTAT ¥ L AEDSpiral

Fk 1545 H25H

Z stent® F+ A4 F ./ — LI DZA stent, Accuflex,
S.M.A.R.T. stent, NT stentid®{EWMHAH -7z, %
PThAccuflexiZmdbFH > TWiz, Y NN——H—
(Spiral Z stent) % T )b K= — 71— (ZA stent) & A\ T
WET—H =L EORE LD b EeXAE RN E
7~ L7z (Fig.14).

5)% > 7 Wallstentld F > 7 L e o 72, o> 5 FiFED
AT v FTIZ36°~T74°TH » 7 7= (Fig.15).

B4y baFa—F—-BLUATF Y MBI BNEMA
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1000 — fx
800 /‘—‘/ + Wall
/ ’/ | o ZA
-l A SMART.
r f" X Accuflex
/ f/ kgfﬁﬂ A Spiral Z

NIy o
¥l

(gf) 600

0 1 2 3 4 5 6 7 Fig.13 Graphic depictions of the results of radial force
of stents.
4R=Ro-R (mm) R and Ro are the stent radius with and without, respec-

tively, the application of external force.

0.7
0.6
0.5
04 [C] Stent body
0.3 . & Marker
0.2 — ™ —
04 | Fig.14 Graphic depictions of the results of ra-
dio-opacity of stents.
1 | 1 L It Radio-opacity of stents was measured at the stent
Wall ZA  SMART. Accuflex Spiral Z NT l%(;dh?s |:tmf alclisgeptsl a%ndt thu;e metallic markers of
A stent and Spiral Z stent.

YAy

Fig.15 Photograph of stents with the application of buckling force to kink.
A : Wallstent( 8 =0°), B : ZA stent(8=74°), C : S.M.A.R.T. stent(§=36°), D : Accuflex( 8 =53°), E: Spiral Z stent
(6=67°), F: NT stent (6 =66°)
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Table 1 Ranking of each material from the result of each experiment.

Wall ZA  SMA.RT. Accuflex Spiral Z NT
Introducer
flexibility 2 1 3 4 5
trackability 6 1 4 2 3
releasing resistance 2 5 6 1 4 3
10 7 13 7 12 14
Stent
repulsion force 1 3 kS 5 2 6
flexibility 3 2 4 1 6 5
radial force 4 3 1 2 5 6
radio-opacity 3 2 5 6 1 4
buckling force to kink 1 6 2 3 5 4
12 16 16 17 19 25
Total 22 23 29 24 3 39

ZTable LWIR L7z, &edB, /¥ bOFa—H—Z20nTid
D RO VIELZ, 2)BRPEDHPIA/N S WIHIZ, 3) X
T )= AEREON S CIRIZ, F/2AT 2 MIowT
bnﬁﬁﬁwkéwMu,ﬂ%%ﬂ@%mmu,mm%ﬂ
DuNEIZ, 4) XA EEYE (BLEEE) DI, 5)F > 7
1iuowfu#7¢LE<MHMJmuﬁﬁLt.
Wallstent | 4 >~ F I 5 = —H—ILBHEEIZH A EAIZH -
725, ) — A KA o 72, AT 2 P EEEEEN D
IR DERLIZS WlAlZH o7z, AT kD
WEIRb &L, Fr 7 Laborz.

ZAstent ; 4 ¥ FOF 2 —H—IFilkMEB L OSBRI ER
Twizds, 1)) —AHildE oz, A7 v b ARG
Y, v —A—I12X WEBMRIEE, o228, kb F ¥
7 LR WEIZH 5 7.
S.M.ART.stent . 1 ¥ hOFa—4—m1) ") — 28I K
bEdosz, ATy FOWRNIIEL#ESTEY, ¥ 7
LIZ S W gz - 7.

Accuflex ; 4 ¥ P Fa—H =3 v 7 FEBOTFANEIZE
ofzns, <oy MEIE S FlcEANE <, V) — AT
%ﬁ#:t.XTfPH%dK%ﬂﬁ@<”E RTVE
M2 - 7225, TR D ED o7, /2RI HE -
Tw7ehs, Wit db o T,

Spiral Z stent . £ > b 07 2 —3%—DEHEMIT R B2
o 2 FWEII TR L L > Tz, A7 2 b ERIE Y
(ZZ L <, MR mICH o 7o, HBkE T — A —
L hEhot.

NTstent . 4 » P @ Fa—H—d~<o»r Mil& 2+ 7 M
DERHEMEOERKE L, ¥+ 7 MEBldfho 5 O A >~ b
07—t — LA TRD RREIZH > T, FEHE
P BT H PEASmm DR E TIIBD A 7 > MIHARTSH
LEMIZH o7, ATy MEAKIEIRENFGE BB LLST
WIEIIZH Y, FRELZ L, RN o7

THC1S 45 H25H

Z =

AR, JHXT/F%@WM B E G 28 2 L TRk A
I2fbh, TOFEIIHBIEEZTCEE ST, FME»6
FFAIHEE A~ R 2T T8 iliEahTnb
ATy MOFRA - FEIIZAT 2 AT P EREENIC
AT HODAL Y huFa—H—THIKE A7) )
= VAT LABHWLENS, KiEL{ERET L) HEFEIZER
TH02, 417 a7Fa—H—lFA7 > MEEOCHK
WAL ETHAT 70105 50 B HEETIIHIETE, X
T MRS POLEEICHETELZENFROONS, —
JAT ¥ MR E BB & R 2 H L THeEEE %
IRV, Wil ol it : RIS 8 ks h s, L
L, AT ¥ MBI A 2 s OYERIEE Iz D
TIEWHLI TR EhS, ShlbibiuiA T 2 M ER
m%%t&ét@uaﬁﬁmﬁﬁz%ybwmﬁmﬁ%ﬁ
7z,

1> hOF2—H%—

A2 FaFa—4—=5 505 MNEETIZN L TH R
WA SNA2DITIE, METHO® VR L BIEHE
RS HNB, WERMENA T 2 MEEILEE L
--J(PTBD) |25 | & vy TIN5 . PTBDIZI3HE 7~8Fr
DFLF =T Fa—THEHV6NE T DL, 4 nEHil
LicAF v M ¥ bOFa—H— 38 ENT~11RTH Y,
9 2\ LIOFtLA ED A > b B F o — 3 — TR EN R
(b, oW HIREET, Ik HRIIELEFN
SR G T B K 2 AT ISHHIE T A I I R
LBREMAART R T H05, —MRINBIENE RO L &Y
X7 MIWC %Y, FESKT 5720 2 OWE I3
Y B EHD. Ay baFa——3y—2fiE Tl
Wiy M E D v 7 MEVCHIRME AR L2228, %
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DEWMEILE—~Tid o7, ZA stent, Wallstent,

S.M.AR.T.stentld~> ¥ M & ¥ v 7 bEROFkEA ) —
V2T P OFIRMEICE ATV 2, BRI iy &lgs 7 7
HEIT 2 RE L7 EBRE T VTR L 72, Duda®"*°, Dyet
52 Ziliac model T ER L A > b O 7 2 — ¥ — D856 % &5F
filiL T\ 225, bitbhidfE SmmOE{LY = L& F#hFh
HFE45Smm E30mm il % B & ) ERICEE L2 B 7 v %215
Bl, ZOF2—7WIZHEDI A ¥ bIF2—3—-3%1/40
BB X UM A0 A bl 2 sk 7. F45mm
T4 &M, 7 S U EE30m T1AME ORE Tl
AT EIRPUEIIZEE) L 2o 7205, PE30mm, JE 0%
ETIE, TRTDAT Y MIBWTKRELEHLAEZEHD
O ZDBRERIBEDA ¥ PO Fa—H—DRFEIZENE
EROLND. ZD%HMTHZA stent, Accuflex, Spiral Z
stentBEDFREICHHIB LT WEEZ SN LhL,

Spiral Z stentid 25 > b » b O F 2 —H—DARIZDONWT
COEBRERITLI20, A7 FEHALEESZOL
I BEGEIIHIBETH o o &) B TH 5. BE

B & — R 5N LBHMED EB S I H HxMIC R
BFdiRE R L7 DIdZAstentE R 5. AT )1 —2R
BRIZIZAT Y PSR T W EIZIMATY Y —A 8RB A
7Y MPRELALENISTN VLI, 1 bEFa
— =DM AT VI —AENBE L DLE
THsb., 5HOEETIX, SMAR.T.stent&ZA stentiZ At
D 4D Y AT LT ) — ZIRE A E - 72, K
PUEIRVIZ ER WA, EOREDS A, ZET S
DIZHFETH 5.

AT b

AT ¥ MNOREINE AT 2 M HIPIRE R T R
LI LT 200 LI2bDTHE,. A5~ MHA
AETHL i3 dbAEREREL LB EICRS.
F S ERCIEMEAMIEEZE L Twa 2 Lot
Diiih e LY EFTHrOREEZERT 2 IZAEF LW
EBbha, L, Z2LiAE22 L THIEHHTHT
NEAEEREL ENLWI LD S AT ¥ M4 iET
EBRLRTOWRDNFLING, SEOEBER, S I
S.M.AR.T.stent3i% b LRI A% {, Spiral Z stent ENT
stentDILIRIJ MWD R 7 > MZHRTH 2 MEMICH - 72
B, MHENTVAE AT Y D% {13 { DREFITI0%LL
EDWHESHFBENTNEY 7 2 TAF ¥ MMIIEEET
IEHTAFEHMENS UL L ) EHM RIRERETHI L
2% 5. SEOEBRTIIOT D RAETORKMEL KD 7
B, ChHIBVRILELDBREONTE T IR A
EFTHDONERDTVAI L2 DEHET L. LhAalkhf
ETORBEIIZOFETIIFHMETE Az F 7 izon
TOEREMMUA. L) FTEHMEIE NS & Z25HIET 50
WX E D2 B BEIICHHE L 20 R 5 wads, X5
Y MIRBEEARICIIEEETICHABEABR LTV EL
THEUTRBHZIIEMRE L TV b 2 & 2 BIEE 0O B

10

WCLITUITRERT 5 2 L h s, RDFHENHL EBbh
5 Accuflex TH REHMEIPET EL 00 Lk, LaL,
AT ¥ MZEOREORKE SRR, Tt = d 2
DOPEHLPIZLRTNER S W, BENORTFTH
B IHEeAE L OMEBIFRICH B O THS M5 2 &5k
L, A7 b EIEMERAEICEEL, ZOHREREEH
Wi 513 AT~ b BEOBE XS R (RRE2ME) A5k
bhs., FEDAT Y FOMFHLZ E XTET, Spiral Z stent
AT~ LA, WallstentiZ 2300 b &4, F0Ofthiz+
AF /= VHHHENTWE, & 5IZZA stent & Spiral Z
stentid ¥ —H—FF LTS, LA > TEFRLEFRDORF
¥ POBRRETERT HEBOBRME L < — 7 — OFEREE
DWTEH L 72, DudabVI3ENETF VI AN AT~ b
274 NVAEICHRET AL THML, Dyet 523 A5 >k
PHATELR(SELDILERT VI =y 2B HIET
HZETHAMZFFMELTWA, bilbhiiAF > 47
TN h FICHRET A 2L TREIL, W RBAT S FOF
WBEEET2&8BEN L ~—h—-0I13) PEREMIEI -
7z. L LERBRTEER ETAT Y NIV Y —2 8N
B, AL EHBEOMERICL DV ERLETOZT > FO#H
BMERRZ720, VLA ERBRICLNIETESL LS
KFRTOAT Y MZR—A =2 bNBZ ENET N
5.

B4 bAF2a—-H—EXF b

GEDEBERPCEAT Y P ELPAS Y b F -
—OFHi& LT, Wallstentld 4 > F O F 2 —4—DiBHEH:
BHEY, A7y VEERIERHTLI ESS, LV IEMERA
EANDRFMEARKD O IV E JEE KA I3 S s, )5
NHECAT > M OWHEPFAEERFELL S L5108
NTVB:OfFIREOFEIHE L TV 5, ZAstentld £ >~
PO 2= — DX B X OSBRI ENL TV S 729,
HHW B EETIZOMIRITHET, AT ¥ FOYEED b It
BERKENWZ EPOLRMBE~DHEEICHTHEEZ LR
L., LbL, == —-I2X DA77 ro#HFEREHE LD
D, V) =ZREHAFNZ EHS ) ) — ARICITY B E
PEFENBVEIICFEETRETHY, gL F2LP
FTVOTRELMAEL 2 TIRE~OREILEET, HEnE
A ETT A EENORBLLFTERETH B,
Accuflexidi 4 ¥ P I Fa—H—D L v 7 FEOTHEHH
LEP-oZEhs, TENLEEAMELRL LS L
ARG BRETH B, V) — AWPUEAS, B
AHEERDL > TV LDAT > b F B IEE L
Ve, V) — ARRCIGHLORESLETH Y, TE
NTEHERROBREREHDLRETHDH, A7 Mig
bEWERMEL A LIRSS Tz, BKEHH555<
ER LR T WEHIIZH A Z & — R A R E S
BVIBICHTTHIEIN LI nwEEZ BN, SSMART.
stentid, 1> FOFo2—H—01) 1) — AP H W & H
LAT Y M) ) —RARICHBUEI T WE ) ICEET
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REThHhDH. AT MIRSIWENERF 7 LI W
I B D5, FHMIZZ Lh o &2 oKD
BT EI 2 ETONBE~NDR B 2 LT HRETHD.
Spiral Z stentiZ 4 ~ b 07 2 —H —DBEHEHIIRVL OO,
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