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eripheral pseudoaneurysms usually develop after surgery, trauma and
catheterization and can be treated by either surgical or non-surgical
interventions.1-3 Direct percutaneous embolization with embolic

agents is one of the popular methods of non-surgical interventions.4,5

The tissue adhesive NBCA is among the most popular occluding agents
that can be used in the treatment of pseudo aneurysm and arterio-venous
fistula (AVF). Although it has been widely used for more than 20 years,
there is limited experience in its use among end-stage renal disease (ESRD)
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pa ti ents, in whom re ten ti on of up to 90 ure mic to -
xins was well do cu men ted and vas cu lar in ju ri es are
fa ci li ta ted thro ugh chro nic inf lam ma ti on and vas-
cu lar cal ci fi ca ti ons.5-8

We re port a ca se of post-tra u ma tic fe mo ral
pse u do ane urysm and AVF tre a ted with per cu ta -
ne o us in jec ti on of NBCA in a pa ti ent with end-
sta ge re nal di se a se un der go ing he mo di aly sis tre at -
ment.

CA SE RE PORT
An 18-ye ar-old ma le was ad mit ted with prog res si -
ve pa in and swel ling on the left kne e de ve lo ped fol-
lo wing a buck shot in jury 12 days ago. 

His me di cal his tory re ve a led that he had end-
sta ge re nal di se a se and un der went re gu lar he mo di -
aly sis tre at ment thro ugh AVF thri ce we ekly sin ce
3 ye ars. Physi cal exa mi na ti on re ve a led that the pa-
ti ent was slim with nor mal blo od pres su re, pul se
fre qu ency and body tem pe ra tu re. On the left thigh
and kne e, he had an ede ma to us swel ling, warm ness
and red ness. A systo lic thrill was al so ob ser ved on
the an te ro me di al re gi on of the left kne e.

La bo ra tory tests we re nor mal ex cept for ele -
va ted blo od uri ne nit ro gen (95 mg/dL; nor mal 5 to
20 mg/dL) and se rum cre a ti ni ne le vel (8 mg/dL;
nor mal <1.2 mg/dL), mild ane mi a (he mog lo bin:
10.02 g/dL), ele va ted se rum phosp ha te le vel (10.1
mg/dL; nor mal 4.5 to 6.7 mg/dL) and mild me ta bo -
lic aci do sis (pH: 7.28 and HCO3: 16 meq/L). Elec-
tro car di og raphy and chest X-ray was nor mal. Pla in
ra di og ram of the pel vis sho wed two scar ce den si ti -
es in the pel vic re gi on pos sibly re la ted to buck shot.
Dopp ler wa ve forms analy sis of the lo wer ex tre mi -
ti es re ve a led the pse u do a ne urysm for ma ti on with
ede ma to us ap pe a ran ce of sub cu ta ne o us soft tis su e
plans sur ro un ding the dis tal re gi on of left cru ris
and the left kne e and in tra mus cu lar he ma to ma.

Ba sed on ab nor mal physi cal exa mi na ti on and
Dopp ler ul tra so nog raphy (USG) fin dings pos sibly
re la ted to a vas cu lar prob lem, an gi og raphy was per-
for med thro ugh the fe mo ral ar tery. An gi og raphy
re ve a led an ane u ris mal sac ari sing from the mus-
cu lar branch of the su per fi ci al fe mo ral ar tery and
small mus cu lar branc hes of the pop li te al ar tery and

an AVF ca u sing early ve no us fil ling at the dis tal re-
gi on of the left su per fi ci al fe mo ral ar tery (Fi gu re
1). At the sa me ses si on a 6F in tro du cer was in ser -
ted in the left fe mo ral ar tery fol lo wed by a 4F hy-
drop hi lic cat he ter na vi ga ted in to the des cen ding
ge ni cu la te branch of the fe mo ral ar tery. A mic ro-
cat he ter and mic ro gu i de-wi re was in ser ted thro -
ugh the 4F cat he ter and was ad van ced as far in to
the ni dus of the fis tu la as pos sib le. Co il em bo li za ti -
on was per for med at this lo ca li za ti on. Alt ho ugh the
mus cu lar branch of the su per fi ci al fe mo ral ar tery
and cat he te ri zab le small mus cu lar ar te ri es we re oc-
c lu ded, the pse u do ane urysm and A-V fis tu la we re
se en to be fil led vi a small mus cu lar ar te ri es ari sing
from the pop li te al ar tery on post-em bo li za ti on con-
trol an gi og raphy (Fi gu re 2). The re fo re, one we ek
la ter from the an gi og raphy, the pse u do ane urysm
was di rectly em bo li zed thro ugh per cu ta ne o us ro u -
te using glu e (Glub ran 2; GEM, Vi a reg gi o, Italy)
and li pi o dol (Li pi o dol ul tra-flu id, Gu er bet, Ce dex,
Fran ce) mix tu re with the gu i dan ce of ul tra so nog -

FI GU RE 1: An te ro pos te ri or vi ew of the ane u ris mal sac (whi te ar row) ari sing
from the mus cu lar branch of the su per fi ci al fe mo ral ar tery and small mus cu -
lar branc hes of the pop li te al ar tery, and ar te ri o ve no us fis tu la ca u sing early ve-
no us fil ling (black ar row) at the dis tal re gi on of the left su per fi ci al fe mo ral
ar tery.
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raphy and flu o ros copy (Fi gu re 3). No comp li ca ti on
ob ser ved du ring and af ter the pro ce du re. Writ ten
con sent was ob ta i ned from the pa ti ent be fo re each
pro ce du re. Dopp ler USG analy sis per for med im me-
di a tely af ter glu e em bo li za ti on re ve a led no per fu -
si on of the pse u do ane urysm ca vity (Fi gu re 4). A
few days af ter this pro ce du re ede ma to us swel ling,
warm ness, red ness and the systo lic thrill on the an-
te ro me di al re gi on of the left kne e comp le tely di s-
ap pe a red.

DIS CUS SI ON
Pe net ra ting tra u ma le ads to fis tu lo us com mu ni ca -
ti on of ar tery and ve ins as they run clo se to each
ot her. In ju ri es to the ves sels le ad to pse u do ane -
urysm for ma ti on, which la ter rup tu res in to the ve -
in and re sults in high-low pres su re fis tu las.
Un derl ying de ve lop men tal de fect, inf lam ma tory
con di ti on or vas cu lar cal ci fi ca ti ons may pre dis po -
se to fis tu la for ma ti on.9

It is well known that ure mi a is cha rac te ri zed
by the re ten ti on of a host of com po unds that in he -
althy sub jects are sec re ted by the kid neys in to nor-
mal uri ne. The se com po unds dis turb many
physi o lo gic func ti ons, re sul ting in to xi city. Many of

FI GU RE 4: Doppler waveforms analysis image obtained immediately after
glue embolization demonstrating no perfusion of pseudoaneurism cavity
(arrow).

FI GU RE 2: Control angiography image obtained after coil embolization. The
pseudoaneurysm and A-V fistula were still filled via small muscular arteries
arising from the popliteal artery (arrow).

FI GU RE 3: Native image of the areas embolized using coil embolization
(white arrow) and glue injection (black arrow).



the res pon sib le com po unds re ma in unk nown, ho w-
e ver, as well as many pat ho-physi o lo gic ac ti ons of
the known re ten ti on so lu tes.10 The o re ti cally, any
the ra pe u tic agent gi ven in to the en do vas cu lar spa -
ce may in ter fe re with ac cu mu la ted known and un-
k nown ure mic com po unds and may not suf fi ci ently
exert its ac ti on in chro nic kid ney di se a se sub jects. In
ad di ti on, ure mic vas cu lar di sor ders may al so in ter -
fe re with tho se the ra pe u tic agents gi ven in to the
en do vas cu lar spa ce and re du ce the ir ef fi cacy.

He re we des cri bed a ca se of a ma in te nan ce he-
mo di aly sis pa ti ent ex pe ri en ced both a pse u do ane -
urysm ari sing from the mus cu lar branch of the
su per fi ci al fe mo ral ar tery and small mus cu lar
branc hes of the pop li te al ar tery and an AVF ca u -
sing early ve no us fil ling at the dis tal re gi on of the
left su per fi ci al fe mo ral ar tery af ter a pe net ra ting
buck shot in jury. Ini ti ally, the mus cu lar branch of
the su per fi ci al fe mo ral ar tery and cat he te ri zab le
small mus cu lar ar te ri es we re occ lu ded using co il
em bo li za ti on. Ho we ver, the pse u do ane urysm and
AVF we re se en to be still fil led vi a small mus cu lar
ar te ri es ari sing from the pop li te al ar tery on post-
em bo li za ti on con trol an gi og raphy; thus we pro ce -
e ded to the em bo li za ti on pro ce du re using NBCA
in jec ti on. The ma jor risk of di rect per cu ta ne o us

em bo li za ti on using NBCA in jec ti on is dis tal em bo -
li za ti on du e to es ca pe of ma te ri al from ane u ris mal
ca vity be fo re it is comp le tely poly me ri zed. To pre-
vent this comp li ca ti on, to ur ni qu et was app li ed to
both pro xi mal and dis tal si de of the pse u do ane -
urysm du ring in jec ti on and was held in pla ce un til
poly me ri za ti on was comp le te. Thus, this comp li ca -
ti on was not ob ser ved in our ca se. To our best of
know led ge, the in for ma ti on re la ted to the use of
NBCA for the tre at ment of pse u do a ne u rism in
ESRD pa ti ents is li mi ted to the ca se re port by Ay -
te kin et al, in which they re por ted di rect per cu ta -
ne o us in jec ti on of NBCA to em bo li ze a pe rip he ral
pse u do a ne urysm in a he mo di aly sis pa ti ent.5 They
used an an gi op lasty bal lo on to pre vent isc he mic
comp li ca ti on and we app li ed to ur ni qu et ins te ad.
Ad di ti o nally, in our ca se, the co e xis ten ce of AVF
was al so tre a ted suc cess fully.

In conc lu si on, as shown in the pre sent ca se,
per cu ta ne o us NBCA em bo li za ti on may be sa fely,
ef fec ti vely and prac ti cally used in the tre at ment
of pe rip he ral pse u do ane urysms and AVFs in ure-
mic pa ti ents. Furt her mo re, it may be a tre at ment
of cho i ce in va ri o us ste al syndro mes as so ci a ted
with di aly sis fis tu la in ap prop ri a te di aly sis pa ti -
ents.
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