Inferior Vena Cava Filter Placement:

Preinsertion Inferior Vena Cava Imaging
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imaging of the TVC iseritical to.assess IVC diameter
und:patency, delineate anatomy and venous anomalies,
and direct filter placement. This report discusses abs
ternative methods to evalvate the IVC in addition to.
CONEELL veng cavwmphy' under ﬂnnroscopsc wmd—r.
ance;. these methods ile Yol
ifiaginy and mtmw»uular uhr' ound {IVIS).

Anatomic Features of Preinsextion 1VC Imaginig

Befors IVC filter: deplayment the: venous anafomy
inferdor to. and ipcluding the renal veéing dhould be.
characterized as this may affect the logation and pard
tienlar choice of IVC filter to place. Specificanatomic
features to be delineated include: the infrarenal TVE
!eng__Lh and-dianieter, the loci on diydl ivmiber of rerial
veins, the location of (the ilig s and thei oonﬂ_g;.—
eiice, IVC ano‘m;‘hea aecéssory or large lumbar Viing,.
and pmﬂmst' 1 TV thrombaosis or compression. Ay
miany as 11 per cent of patients have an abnormality
revealed by preinsertion IVC hmaging that will require:
an alternative approach for placement.®

The anatomy: of the INVC is fairly consistent. The
renal veing are typiedlly located anterior to the dise
space between the fisst and second Jynibar vertebr
bodies: The confluencé of the ihiac veins: is usual
anterior to the dise. space between the Tourth and {ifth.
lumbir vertebral bodies of dantefior to the superior as-
peet of the fifth lumbar vertebral body. These anha-
totnic, rélationships are impmmnt 1o determine: after
completing the prcm&urﬂon cava imaging, as the rela-
tionship of the renal veins and iliac venous conlluence-
to the lumbar disc spaces .and vertebral bodies. can
serve as-a guide for proper anatomic placement-of the:
filter.
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For the prevention of lower exwemity and pelvic
thrcmhmmboﬁsm proper p‘,‘amum,nt of & filteris in the
mxai iVL B(}th mndi veins e tdumxﬁcd 50 the

ilige veins Is. Jdmuhed t{) prcvmt thc
E h;"rm the: ﬂzac xem 01 e:ieploynmm of

fz.ll_u atzo;z af venoets ﬂaw and_wu_auld Rk z‘edzm the'r 1%1{

of pulmonary- embolism.® In addition i the filter struts

are. placed into the renal veins, ilac veins, ora Em'wc
§ 'y o Iumbcn vem the” o1 wnlauon 01" EhL ?11

; d thcir it i"mg capamty is reducad
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Other abngrmalities: potentially discovered on pre-
mser ucm IVC mmgi

2 are a dup‘imaked vena mwa sysvv

then: mm.u’xmn w d. supmdidphmwnmm, (uﬂui}a!
jogular vein) approach will avoid. manipulation of the
thrombus. Obvioasly it is imperative o depley the
fﬂier abcwc 1he {bmmbus w prcveni emimixc events

P:.m sertion IVC undg_mg is ,_ﬁ.sqmamgp&eted o de-
termine.cava diameter. The majerity of vena cava fil-
tu» have 2 28- or 30-mm maximun size indication

ement of a ﬁher graaim t;iwn its ap roved
1 & &3 ’

appwpr:ale for the xm)mlty ot p‘memb cherihc!c%
only the Gianturce-Roghm Birds Nesi® Filter (Chok
Inc,] has heen approved by the U.S. Food and Drug
Administration fora vena.cava greates-than 30 mm in
diameter. This filter hassan dication of up 1040 mm.

Preingertion 1VC Tmiaging

The' standird imaging technigue and that recom-
mended by the Somaty “of Cardiovascular and Inter-
vantmnal Radiology Standards of Practite Committee
is' vena cavography. Venous access is established
through a femaral or intérnal jugular véin nsing astan-
daid Seldinger techhigue, A 5-French pigtail catheter
is positioned over a wmdcwne into, the IVC just supe-
rior to the iliac veins. Approximately 30 to 60 mi. of
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sufe -x-nlectoz. ata ﬂnw mte Qf I.:: 0 75 m.i. Zsecond.
'Tnt‘ai eontrast volume is’ dependent on the patient’s

pe:and size. Por instance, a large yoong male may
'Em\r@ much higher veriots flow rates and require higher

_ 5 volumm e bigher ratés of contrast injection
o How for adequate imaging cofiipared with an el-
derly thin Tentale. ”I‘hc iodinated contiast should bHe
injected through a pigeail catheter with multiple side
holes. Catheters with nultiple-side holes provide for:
adequate mixing of the iodinated contrast within the
Venipus {ccwa) biacd column;, filling the entire- vera
ca,\fa to a Iuw im aumatc cava dEaleeI mc;axuie-

co reut ‘mr ;mwmf ao.mtm amfam durmg ﬂunroxmpy
e 1) Raﬂmpdque m@umm tdpes (:«m be ‘pid(.(,fd
eriorly: on the patient’ ¢
Coftribute to 11‘1m_cmatc measuremen’rs in obese

ography s an altérnative 1o vs-
ing fodinated comrast for preinseriion imaging, Ve-
nous access-and catheter placement. are similar o in-
fravenous contrast vena cavography. Sixty millilitery
of sarbon dioxide gas 18 Hind injected through ai5-F'
] mﬂmter durmrr each angiographit run: Manual
Chand™y. injections: can. be performed with: ‘{)jdumied
contrasi and carhon divyide using a hand injection
system (AngioDynamics®, Quwmbmyw NY). Be-
cause warbon dioxide isa very low-resistance gas it is
easier to inject manually compared with iodinated con-
frast. Before hand injection of the: carbon dioxide bo~
lus, ‘medical-grade carbon dioxide. (99.9% CO,) is
p ed_ ﬂf m{)m dir csnd Laptured ina 60 mL sy :

and Fa-

Anglography catheter with muHiple side holel
$leropague messuging guides.
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canily feduced with the use of ‘nonionic
'1?'2'13_3_ e al? exa;mmd ’%91 ﬁdvcx s¢ rea

mumiraucm ,‘Dumng the mme peﬁod Whm oniy u)mc
contrast: was in use they observed a & to '8 per cent
incidence of adverse events. Selective use of nenionie
tras '5zeduued zhe mmdenw of ad\?m se e:xmntﬁ, m (} 6

i s, Thc wpaﬁtd mudenw Qi mnm*rsi nep 1r0pa,thv

;mk% are ammmat compared with the: 1%§<fs m mscrtzon: is highly variable, but recent studies suggest an inck

; "'&nnfynw. ihe. entrance: Of the renai? veins, dence in patients with some venal compromise bel(}w
' nd: i I() percent. A rmms,pectm rcvmw by Slemcr et a}

é\ddmonall{f Luoffe ef al. d mund a9 par cem inci-
dence: of contrast nephmpathy after CT angiography:

for venal artery s B
In: pd{;ema wnh i aontmndacauon w1 i mvcncus

A Jodindted eonrast cavagramy B: Carbonsdionide cavagram using digital subtraction:
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A study from our institution pmsg@utwe}y cofiipared
son divkide cavography with iodinated contrdst
araphy 23 bedside filter placements. 12 There
were no adverse reaciions (hypertension, tachycardia,
hypuxm hypercarbia,. or intracranial pressure eleva-
‘tion) to. the Intravenous carbon dioxide. With regard.to
ring cava diameter the. difference: between car-
de and infravenong contiast was a clinically

msw.mﬁcant 04 %01 mm with the largssl measured

difference only 1.7 mm.'# Addﬂwnal studies have
shown. carbon. diexide cax-'oc;ap!w to be a safe and

accarate: method of imaging the vena cava and mea-

SUTINE ;:a\'ai dlameter, however complications includ-

; n.mt idenmymg mtravenous thrombo-

fh.«.wc bczcn 1eporu,d (e Czuafu[ evalua{wn {af ihe
cavagram:and the use of digital subtraction are critical
when carbon dioxide cavography is used. Given the
bey ',nn nalur& aﬂd rapxd ﬂhmmaucm of carbon drcmde

111‘ i nffﬁri to redice the need for infrdvénols cons
frast both fransabidominal and intravenous ulirasound.

have been-used to guide placement of vena cava fil-
ters. Conners ¢t al.’ ¥ reported on 325 attempts at trans-

abdomma} uluasmutld«tmxded placement with a 12 per
g i 2 per cent incidence of filter

ddmonai studies have documented
.lech ‘ wai"iy mad&quaie duplex scans p;eventanv trans-

abdpminal ultraseund-guided plicement in 10 16 13

per cent of attempts-and complication rates (suprarenal

;mlsplacemu‘tt 111at_: vem phcement etc) as hwh as 8 ’?‘

wuh transabdmm"ml duplex u!trasound In

étudjlg by Bonn et al.20 IVUS effectively detérntined

vessel patency, tenal vein Jocdtion,-and cava diameter
in 30 of 30 patients and replaced contrast venography
in 73:per-cent of these pdtlmlt? Tt should be noted that

flnoroscopy was used in. all cases®® An additional.

study: of 26 patlent@ found TVUS-guided placement to

be. suceesstul in all but two patients.*! TVUS appears.

o bie; promising in reducing the need for intravenous

¢ontrast when, compared with ransabdominal ultra-
wund ‘Nevertheless fluoroscopy and ifitravenous con-
trast is required when téchnical difficulties are grcoun-
fered, A lirmitation to IVUS and duplex transabdoninal

ulirascnogrdaphy is the requ;;gm_c.m. of training in vas-
cular imaging. This expertise is not universal. Iitra-

vaseufar ulfraspund is significantly more expensive

than other modalities because disposable probes cost
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approximately $600-¢compared With lodinated confrast
and. pigtail catheters fof contrast cavography (3200)
and carbon divxide cavagraphy: ($100}, which are less
expensive.

R@utme: pmuns&rtmﬁ cavagrams remam somewhat

cava hlters in a series. m‘ ’%ﬁO patmnts Both m‘ these
filters were likely- plauad in a gonadal vein. The oris
sentatmn zmd exp&mmn OF ihe vena €ava ﬂlters ap—.

P é’iﬁﬂcrtion venia-cava imaging is a critical step in
the proper placement of an W‘C filter. Preinsertion
‘imaging bot only detérmines vena cdva _dmmme; bt
ks '1dantmes the: location” of liae renal velns, ilide
VEIONS wnﬂuence. venous anomalies; and intraluii-
1bodis. Alterndtived to jodinated contrast in-
clade ca bon dioxide venograptry, transabdoniinal dos
plex ultr mmmd, and intravenous wliraseund. The
feasﬂnmv @f umw 1e‘11 timne 1mwnet1c resonance jm-

i tﬁé. near i’jum’fé».-wv :
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