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Introduction

Th rom boe m bolic dis e as e  s uch  as  pulm onary e m bo-
lis m  is  a de vas tating dis e as e  th at continue s  to be  a
m ajor caus e  of m orbidity and m ortality.1 Patie nts
ge ne rally re q uire  anticoagulation th e rapy to tre at and
pre ve nt anoth e r re curre nt th rom boe m bolic e ve nt. Not
all patie nts  are  candidate s  to re ce ive  anticoagulation
th e rapy. For e xam ple , patie nts  w h o h ave  h ad re ce nt
s urge ry, h e m orrh agic s trok e , s ignificant re ce nt
ble e ding, or patie nts  w h o e xpe rie nce d m as s ive
pulm onary e m bolis m  and h ave  re s idual DVT, putting
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PURPOSE: M e as uring s ucce s s  rate s  for re trie ving tilte d and/or e m be dde d IVC filte rs  w ith  a rigid e ndobronch ial
force ps  along w ith  an e ndovas cular s nare  in a local com m unity h os pital. TECH NIQUE: Th e  te ch niq ue  is
de m ons trate d am ong 18 patie nts  from  an inne r city com m unity h os pital. Re trie val atte m pts  w e re  pe rform e d via
righ t inte rnal jugular ve in acce s s . A 5 Fre nch  s h e ath  w as  place d, th rough  w h ich  a guide w ire  and cath e te r w e re
place d be low  th e  filte r and a cavogram  w as  pe rform e d. Afte r confirm ation of th e  abs e nce  of caval th rom bus , a
10 Fre nch  s h e ath  w as  place d th rough  th e  e xis ting acce s s  and atte m pts  w e re  m ade  us ing an 18-30 m m  e ndovas cular
s nare  to e ngage  th e  h ook  of th e  filte r. If th e  filte r h ook  could not be  e ngage d, th e  s nare  cath e te r w as  re m ove d
and th e  s h e ath  w as  ups iz e d to a 12 Fre nch  by 40 cm  s h e ath . An e ndobronch ial force ps  w as  th e n advance d
dire ctly th rough  th e  s h e ath . Th e  force ps  w e re  th e n us e d to gras p th e  filte r and re pos ition it s uch  th at th e  h ook
w ould be  in a m ore  favorable  pos ition for re trie val. Th e  e ndovas cular s nare  de vice  w as  th e n re -ins e rte d and th e
h ook  of th e  IVC filte r w ould be  s ucce s s fully e ngage d. Th e  12 Fre nch  s h e ath  w ould th e n be  advance d ove r th e
filte r th us  collaps ing it w h ile  m aintaining traction w ith  th e  e ndovas cular s nare  and both  s h e ath  and filte r w e re
s ucce s s fully re trie ve d. CONCLUSION: Us ing e ndobronch ial force ps  in com bination w ith  a traditional e ndovas cular
s nare  can be  us e d s afe ly to re trie ve  tilte d and/or e m be dde d IVC filte rs  in a com m unity bas e d h os pital.
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th e m  at ris k  for a re curre nt e m bolis m  th at w ould
pote ntially be  fatal give n th e ir uns table  h e m odynam ic
s tatus . For th e  above  re as ons  patie nts  be com e
candidate s  for IVC filte r place m e nt.
It is  re com m e nde d th at IVC filte rs  be  re m ove d once
th e y are  no longe r ne e de d s e condary to com plications
re late d to prolonge d indw e lling filte rs , lik e  caval w all
pe ne tration by filte r le gs , filte r m igration, fracture  of
th e  le gs , infe ction, and caval th rom bos is .2 H ow e ve r,
a tilte d and/or e m be dde d IVC filte r be com e s  a



ch alle nge  for inte rve ntional radiologis ts  to re trie ve
s ole ly us ing m anufacture r’s  s pe cifically de s igne d k it
w ith  a e ndovas cular s nare .3 One  of th e  s olutions  to
th is  ch alle nging proble m  is  to us e  an e ndobronch ial
force ps  along w ith  a s nare  de vice  to re trie ve  an tilte d
and/or e m be dde d IVC filte r.4
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Re trie val atte m pts  w e re  pe rform e d via righ t inte rnal
jugular ve in acce s s . A 5 Fre nch  s h e ath  w as  place d,
th rough  w h ich  a guide w ire  and cath e te r w e re  place d
be low  th e  filte r and a cavogram  w as  pe rform e d to
confirm  pate ncy of th e  IVC and abs e nce  of IVC
th rom bus  prior to re trie val (Fig. 2). Th e  cavogram
de m ons trate d th at th e  h ook  of th e  filte r w as  e m be dde d

Mate rial and M e th ods

Ins titutional re vie w  board (IRB) approval w as  grante d
for th is  re tros pe ctive  s tudy. Inform e d cons e nt w as
obtaine d from  all patie nts  prior to atte m pte d IVC filte r
re m oval. Th e  m e dical re cords  and im aging s tudie s
of patie nts  w h o unde rw e nt IVC filte r re m oval w ith
as s is tance  of rigid re us able  e ndobronch ial force ps
(Fig. 1) w e re  re vie w e d from  one  inne r city com m unity
h os pital from  Jan 1, 2014 th rough  Aug 1, 2016.

During th is  31-m onth  inte rval, 18 patie nts  w h o
pre s e nte d to th e  inte rve ntional radiology de partm e nt
for IVC filte r re trie val. Th e s e  patie nts  faile d atte m pts
w ith  traditional filte r re trie val te ch niq ue  us ing a s nare ,
th us  re q uiring th e  te ch niq ue  of e ndobronch ial force ps
re trie val. Th e  ave rage  filte r dw e lling tim e  w as  756
days  (range , 40-5867 days ). Th is  group include d 9
fe m ale s  and 9  m ale s , w ith  a m e an age  of 54.9  ye ars
(range , 37-80 ye ars ). Re trie val atte m pts  involving
Option Re trie vable  IVC Filte rs  (n=10), Option Elite
Filte rs  (n = 3), Ce le ct Re trie vable  Filte r (n = 2), Bard
Filte r (n = 1), Gunth e r Tulip Filte r (n = 1) and unk now n
type  filte r ( n = 1) w e re  m ade .

Figure  1: Re -us able  rigid e ndobronch ial force ps

in th e  caval w all in 8 of 18 patie nts  (44% ) and w as
tilte d in th e  re m aining 10 of 18 patie nts  (56% ).  A 10
Fre nch  s h e ath  w as  place d th rough  th e  e xis ting acce s s
and an 18-30 m m  s nare  de vice  w as  ins e rte d.  In all
18 patie nts , atte m pts  at gras ping th e  filte r h ook  w ith
th e  s nare  w e re  uns ucce s s ful (Fig. 3). Th e  10 Fre nch
s h e ath  w as  th e n e xch ange d for a 12 Fre nch  by 40 cm

Figure  2: Cavogram  de m os trate s  a e m be dde d IVC filte r w ith out
a filling de fe ct.

Figure  3: Uns ucce s s ful e ngage m e nt of th e  IVC filte r h ook  w ith
th e  traditional e ndovas cular s nare .



s h e ath  to accom m odate  th e  e ndobronch ial force ps .
An e ndobronch ial force ps  w as  advance d th rough  th e
s h e ath  and us e d to gras p th e  filte r h ook  (Fig. 4) and
re pos ition th e  h ook  in a m ore  favorable  pos ition w ith in
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th e  filte r h ook  could now  be  e ngage d by th e  s nare .
Th e  12 Fre nch  s h e ath  w as  advance d ove r th e  filte r
th us  collaps ing it, and both  filte r and s h e ath  w e re
re m ove d (Fig. 7).  Th e  ave rage  fluoros copy tim e  w as
21.4 m inute s  (range , 1.5-44.2 m in) w ith  an ave rage
Air Ke rm a of 646.6 m Gy (range , 42-229 6 m Gy).

Figure  4: Rigit e ndovas cular force ps  fre e s  and gras ps  th e  IVC
filte r h ook

th e  IVC (Fig. 5).  Th e  force ps  w as  th e n re m ove d and
th e  s nare  w as  re ins e rte d (Fig. 6). In 16 of th e  18 cas e s

Figure  5: Re pos ition of th e  e m be dde d IVC filte r h ook  m ore
ce ntrally.

Figure  6: Re -e ngage m e nt of th e  s nare  de vice  w ith  th e  IVC filte r
h ook  once  it is  in a m ore  favorable  pos ition.

Figure  7: IVC filte r s ucce s s fully re trie ve d.
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Re s ults

15 of 18 filte rs  w e re  s ucce s s fully re m ove d w ith
incorporation of e ndobronch ial  force ps  te ch niq ue .
In 1 of th e s e  3 uns ucce s s ful atte m pts  w ith  as s is tance
from  an e ndobronch ial force ps , additional nons tandard
e ndovas cular re pos itioning te ch niq ue s  w e re  e m ploye d
w h ich  allow e d s ucce s s ful re trie val of th e  IVC filte r
e ve ntually. Th us , IVC filte r re trie val w as  s ucce s s ful
in 16 of 18 patie nts , for an 89 %  s ucce s s  rate . One
m ajor com plication de ve lope d in one  patie nt re fe rre d
from  an outs ide  facility w h o pre vious ly unde rw e nt a
re trie val atte m pt, w h ich  h ad re s ulte d in th re e  brok e n
prongs . Tw o of th e  prongs  w e re  re m ove d at th at tim e ,
w h ile  one  brok e n prong and h ook  re m aine d e m be dde d
in th e  caval w all. Th e  patie nt w as  re fe rre d for additional
filte r de bris  re m oval. During th is  s ubs e q ue nt proce -
dure , th e  h ook  of th e  IVC filte r brok e  off w ith  s ubs e -
q ue nt corre s ponding s m all h ype r-de ns ity in th e  righ t
uppe r lobe  fe lt to pos s ibly re pre s e nt th e  h ook  fragm e nt
lodge d in a s m all pulm onary arte ry.  Th e re  w as  no
furth e r pe riope rative  com plications , patie nt w as
dis ch arge d and w as  los t to follow  up.
Th e  e ndobronch ial force ps  te ch niq ue  w as  uns uc-
ce s s ful in 3 patie nts  (17% ). As  m e ntione d above , in
one  of th e s e  patie nts  de s pite  uns ucce s s ful atte m pts
w ith  e ndobronch ial  force ps  to re pos ition th e  filte r,
additional e ndovas cular te ch niq ue s  w e re  s ucce s s ful
s o th at th e  s nare  could e ngage  th e  h ook  and th e  filte r
w as  s ucce s s fully re trie ve d e ve ntually. Th e s e  additional
te ch niq ue s  include d pas s ing a JB1 cath e te r and
guide w ire  th rough  th e  IVC filte r, afte r w h ich  a s nare
de vice  w as  us e d to gras p th e  guide w ire  be low  th e
filte r.  Ge ntle  traction w as  place d on th e  guide w ire
and s nare  in tande m  w h ich  s traigh te ne d th e  filte r
w ith in th e  IVC.  Th is  allow e d a s tandard s nare  de vice
to e ngage  th e  filte r h ook , and th e  filte r w as  re m ove d
via a 12 Fre nch  s h e ath .
In 2 patie nts  (11% ) w h o unde rw e nt atte m pte d IVC
filte r re m oval w ith  as s is tance  from  e ndobronch ial
force ps , filte r re m oval w as  uns ucce s s ful. Both  filte rs
w e re  Option IVC filte rs .  Afte r m ultiple s  atte m pts  us ing
both  s nare s  and e ndobronch ial force ps , th e
proce dure s  aborte d. No com plications  occurre d during
th e  faile d atte m pts  at re trie val. Th e s e  patie nts  w e re
s ubs e q ue ntly los t to follow  up.

Dis cus s ion

Give n th e  com plications  as s ociate d w ith  long te rm
indw e lling IVC filte rs , it is  re com m e nde d th at th e s e
de vice s  be  re m ove d once  th e y are  no longe r m e dically
ne ce s s ary. For th e  pas t ye ars , m any te ch niq ue s
including balloon angioplas ty and las e r/th e rm al
de vice s  to m e ntion a fe w  h ave  be e n de s cribe d to
h e lp w ith  com plicate d IVC filte r re trie val. A m uch
m ore  cos t e ffe ctive  and s afe r te ch niq ue  re cruiting a
rigid e ndobronch ial force ps  h as  be e n de s cribe d in
th e  lite rature . To date  th is  te ch niq ue  h as  prim arily
be e n pe rform e d at top acade m ic ce nte rs . Th e  above
de s cribe d e ndobronch ial force ps  te ch niq ue  w as
pe rform e d in a local com m unity h os pital w ith  a re trie val
s ucce s s  rate  of 89 %  (16/18) w ith out any m ajor com -
plication. Th is  pape r s e rve s  to h igh ligh t th e  fact th e
te ch niq ue  of us ing an e ndobronch ial force ps  to re trie ve
tilte d and/or e m be dde d filte rs  can be  s ucce s s fully
pe rform e d in a com m unity bas e d h os pital. Th e  only
re q uire m e nts  are  th e  pre s e nce  of an IR s uite  and a
s k ille d Inte rve ntional Radiologis t.

Conclus ion

Th us  a com m unity h os pital w ith  an inte rve ntional unit
and a s k ille d inte rve ntional radiologis t h ave  th e
com pacity to s afe ly re trie ve  tilte d and/or e m be dde d
IVC filte r us ing e ndobronch ial force ps  te ch niq ue  in
com bination w ith  a traditional e ndovas cular s nare .
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