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The Treatment of Iatrogenic Femoral Artery
Pseudoaneurysms Seen After Coronary

Angiography with Ultrasonography
Guided-Mechanic Compression

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  Fe mo ral ar tery pse u do a ne urysm (FAP) is a sig ni fi cant comp li ca ti on in
pa ti ents un der go ing di ag nos tic or the ra pe u tic cat he te ri za ti on. Dopp ler ul tra so nography (USG)
gu i ded mec ha ni cal com pres si on is an al ter na ti ve met hod for the tre at ment of iat ro ge nic FAP. In
this pa per, we ai med to pre sent our ini ti al ex pe ri en ce in the tre at ment of iat ro ge nic FAP with
using USG gu i ded mec ha ni cal com pres si on met hod. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss:: In this re se arch, we
analy zed a co hort of 13 con se cu ti ve pa ti ents with iat ro ge nic FAP tre a ted with USG gu i ded me-
c ha ni cal com pres si on. The pre sent study inc lu ded 5 men and 8 wo men who we re bet we en 53 to
67 ye ars old (me an age, 62 ± 8 ye ars). Ni ne pa ti ents re ve a led a right si ded and 4 re ve a led left si -
ded FAP. The me an si ze of FAP was 4.3 ± 1.1 cm (3.5-5.7 cm). Pa ti ents we re fol lo wed up for re-
cur ren ce 7 days and 30 days af ter pro ce du re. In the end of the fol lo wing pe ri od the pa ti ents we re
still une vent ful. RRee  ssuullttss:: Our me an com pres si on ti me was 45 ± 5.3 mi nu tes .The im me di a te suc-
cess ra te in this re se arch was 92.3% (12 of the 13 pa ti ents). Com pres si on ti me was ex ce e ded to
63 mi nu tes in one pa ti ent and it was ter mi na ted du e to the fa ti gu e and dis com fort of the pa ti ent.
Early and la te suc cess ful ra tes we re the sa me. The re was no sig ni fi cant comp li ca ti on in this pa-
ti ent col lec ti ve. CCoonncc  lluu  ssii  oonnss:: Our study shows that USG gu i ded com pres si on has be en shown to
be sa fe, easy to per form and cost ef fec ti ve ap pro ach for the tre at ment of fe mo ral ar tery pse u do -
a ne urysms.

KKeeyy  WWoorrddss::  Fe mo ral ar tery; ane urysm, fal se; ul tra so nog raphy, dopp ler; co ro nary an gi og raphy

ÖÖZZEETT  AAmmaaçç::  Fe mo ral ar ter psö do a nev riz ma sı (FAP) ta nı sal ve te da vi amaç lı ka te te ri zas yon 
ya pı lan has ta lar da ge li şe bi len önem li bir komp li kas yon dur. Dopp ler ul tra sonografi (USG) pro -
bu ile me ka nik kom pres yon iat ro je nik FAP te da vi si için al ter na tif bir te da vi yön te mi dir. Bu
çalışmada, iat ro je nik FAP ol gu la rın da USG pro bu ile me ka nik kom pres yon te da vi si de ne yi mi -
mi zi sun ma yı amaç la dık. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Bu ça lış ma da, iat ro je nik FAP ge li şen ve USG pro -
bu ile me ka nik kom pres yon yön te miy le te da vi edi len 13 has ta dan olu şan bir gru bu in ce le dik.
Ya pı lan ça lış ma 53 ile 67 yaş la rı ara sın da (or ta la ma 62 ± 8), 5 er kek 8 ka dın olguyu içer mek te -
dir. Has ta lar da FAP’la rı nın 4 ü sağ ta raf ta gö rü lür ken, 9’u sol ta raf tay dı. FAP ’ın or ta la ma bü yük -
lü ğü 4.3 ± 1.1 cm idi (3.5-5.7). Has ta lar re kür rens açı sın dan te da vi son ra sı 7. ve 30. gün ler de
kon trol edil di. İzlem sü re si so nun da has ta lar komp li kas yon suz du. BBuull  gguu  llaarr:: Or ta la ma kom pres -
yon za ma nı mız 45 ± 5.3 da ki ka i di. Ça lış ma da ki er ken ba şa rı ora nı %92.3 (13 has ta nın 12’si) idi.
Kom pres yon sü re si bir has ta da 63 da ki ka yı geç ti, has ta nın yor gun luk ve hu zur suz luk gö rül me -
si ne bağ lı ola rak son lan dı rıl dı. Er ken ve geç dö nem ba şa rı oran la rının ay nı olduğu görüldü. Bu
has ta gru bu içe ri sin de iş lem sı ra sın da her han gi bir cid di komp li kas yon ile karşılaşılmadı. 
SSoo  nnuuçç:: Ça lış ma mız, iat ro je nik FAP ol gu la rı nın te da vi sin de kul la nı lan USG eş li ğin de me ka nik
kom pres yon yön te mi nin gü ven li, uy gu la ma sı ko lay ve dü şük ma a li yet li bir te da vi yön te mi ol -
du ğu nu gös ter miş tir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Fe mo ral ar ter; psö do a nev riz ma; dopp ler ul tra sonografi; ko ro ner an jiy og ra fi
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e mo ral ar tery pse u do a ne urysms (FAP) may
ap pe ar as a comp li ca ti on of ar te ri al cat he -
te ri za ti on and cur rently be co me mo re com-

mon with the in tro duc ti on of lar ger ar te ri al
in tro du cer she aths, ag gres si ve an ti co a gu la ti on
pro to cols, and mo re comp lex per cu ta ne o us in ter -
ven ti ons.1-3 In ci den ce of iat ro ge nic FAP in pa ti -
ents un der go ing co ro nary an gi og raphy has be en
re por ted to be as high as 6%.4 Sur gi cal re pa ir has
be en tra di ti o nally adop ted to be the first cho i ce
in the ma na ge ment of the se pa ti ents. Ho we ver,
se ve ral comp li ca ti ons li ke in fec ti on, lymphor re -
a, ble e ding are re por ted to oc cur in a con si de rab -
le num ber of pa ti ents af ter sur gery and, the reby,
sur gery may un fa vo rably al ter pos to pe ra ti ve 
out co me5. The ra pe u tic op ti ons ha ve evol ved 
from the tra di ti o nal sur gi cal op ti ons to ward less
in va si ve ap pro ac hes such as ul tra so nography
(USG)-gu i ded mec ha ni cal com pres si on, per cu ta -
ne o us throm bin in jec ti on or en do vas cu lar ma na -
ge ment (em bo li za ti on and stent graft pla ce ment).
In this pa per, we ai med to pre sent our ini ti al ex-
pe ri en ce in the tre at ment of iat ro ge nic FAP with
the use of US-gu i ded mec ha ni cal com pres si on
met hod. 

MA TE RI AL AND MET HODS
We analy zed a co hort of 13 con se cu ti ve pa ti ents
with iat ro ge nic FAP who we re tre a ted with USG
gu i ded mec ha ni cal com pres si on from Ja nu ary
2006 to De cem ber 2007. Pa ti ents’ cha rac te ris tics
we re gi ven in Tab le 1. Pa ti ents who had cli ni cal
evi den ce of a punc tu re si te comp li ca ti on, such as

a new thrill or bru it, pul sa ti le he ma to ma, or mar -
ked pa in or ten der ness af ter co ro nary an gi og raphy
we re re fer red for co lor dopp ler USG as sess ment of
the punc tu re si te. Tho se pa ti ents who had a di ag -
no sis of FAP we re ini ti ally con si de red for USG-
gu i ded com pres si on met hod. Edu ca ti o nal
Plan ning Bo ard of our hos pi tal ap pro ved the
study. A writ ten in for med con sent was ob ta i ned
from all the pa ti ents who ac cep ted to par ti ci pa te
to the study and ag re ed the tre at ments. All so nog -
rap hic exa mi na ti ons and mec ha ni cal com pres si -
ons we re per for med with using a high-fre qu ency
(8 MHz) li ne ar ar ray trans du cer (Tos hi ba Xa ri o
Ver si on V, HDI 5000 Scan ner). Tech ni cally the
trans du cer was po si ti o ned to show neck of the
pse u do a ne urysm (Fi gu re 1a). Mec ha ni cal com-
pres si on, in cre a sing in in ten sity with ti me, to the
re gi on of the neck was app li ed un til it was ob li te -
ra ted (Fi gu re 1b). When the co lo ur sig nal from the
ar tery in to the fal se ane urysm ca vity ce a sed, the
pres su re of the com pres si on re ac hed to a pla te a u
le vel that was sus ta i ned un til the end of the pro-
ce du re. Fe mo ral ar tery flow dis tal to the com pres-
si on was mo ni to red du ring the pro ce du re. Af ter
25 mi nu tes of com pres si on, the pro be was re le a -
sed to check the flow wit hin the FAP in all ca ses.
When the pse u do a ne urysm sac was not ob li te ra -
ted comp le tely, ma nu al pres su re was app li ed for a
furt her pe ri od of  5-10 mi nu tes. A prog res si ve in-
cre a se in the amo unt of throm bus wit hin the sac
of FAP was shown in Fi gu re 1c. Com pres si on con-
ti nu ed un til the pse u do a ne urysm was comp le tely
throm bo sed (Fi gu re 1d). A nur se mo ni to red vi tal
signs and oxy gen sa tu ra ti on con ti nu o usly thro ug -
ho ut the pro ce du re. 

The im me di a te early and la te out co mes we -
re re cor ded. Im me di a tely de fi ni ti on, early and la -
te out co me was ma de when the sac of the
ane urysm was comp le tely ob li te ra ted im me di a -
tely af ter the first at tempt, 7 days and 30 days af -
ter pro ce du re, res pec ti vely. Af ter suc cess ful
throm bo sis, pa ti ents we re kept su pi ne for 6 ho -
urs with the af fec ted leg slightly ele va ted. All ca -
ses we re disc har ged on the day of pro ce du re.
Pa ti ents we re fol lo wed up for re cur ren ce 7 days
and 30 days af ter pro ce du re.

Age (year) 62 ± 8

Gender (male/female) 5/8

BMI (kg/m2) 25 ± 2.2

Systolic BP (mmHg) 136 ± 14

Localization (right/left) 9/4

Catheterization type

Cardiac catheterization and percutaneus coronary intervention 7

Peripheral angiography and intervention 4

Other (aortic stent greft, IABP) 2

TABLE 1: Characteristics of patient.

FAP: Femoral arter pseudoaneurysm, BP: Blood pressure, BMI: Body mass index, 
IABP: Intra-aortic balloon pump.
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RE SULTS
The pre sent study inc lu ded 5 men and 8 wo men
who we re bet we en 53 to 67 ye ars old (me an age,
62 ± 8 ye ars). Ni ne pa ti ents re ve a led a right si ded
and 4 re ve a led left si ded FAP. The me an si ze of
FAP was 4.3 ± 1.1 cm (3.5-5.7 cm). We had a me -
an com pres si on ti me of 45 ± 5.3 mi nu tes. The suc-
cess ful im me di a te out co me was ac hi e ved in all
pa ti ents ex cept for one pa ti ent in whom sur gi cal
re pa ir was per for med.  The pro ce du re was pro lon -
ged up to 63 mi nu tes in one pa ti ent and it was ter-
mi na ted du e to the fa ti gu e and dis com fort of the

pa ti ent. The im me di a te suc cess ful ra te was 92.3%
(12 of the 13 pa ti ents). Pse u do a ne urysm cha rac te -
ris tics we re gi ven in Tab le 2. 

All of the pse u do a ne urysms we re on su per fi -
ci al fe mo ral ar tery in pa ti ent’s gro up.  One pa ti ent
ex pe ri en ced hypo ten si on (75/40 mmHg) re la ted to
va so va gal re ac ti on du ring the pro ce du re and it was
res pon ded to in tra ve no us flu id re sus ci ta ti on. Ot-
her wi se, the re was no im por tant comp li ca ti on in
this pa ti ent. Con trol dopp ler USG re ve a led comp -
le te ob li te ra ti on in the neck of FAP and throm bo -
sis of the pe su do a e nurysm sac (early and la te

FIGURE 1a: Color doppler sonogram shows typical Swirling pattern of flow
within pseudoaneurysm (54.8 x 24.7 mm in diameter). Arrow indicates the
neck of pseudoaneurysm. 

FIGURE 1b: After application of suprasystolic pressure to the neck of
pseudoaneurysm and cessation of flow into pseudoaneurysm.

FIGURE 1c: During maintaining pressure on neck, the pseudoaneurysm sac
is started to fill up with progresively increasing thrombus as arrow indicates.

FIGURE 1d: After removal of compression, no residual flow detected in
pseudoaneurysm or along neck.
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suc cess ra te we re 92.3%) af ter one we ek and one
month.

DIS CUS SI ON
Ar te ri al pse u do a ne urysms carry high risks of mor-
bi dity and mor ta lity ra tes and, un for tu na tely, the
de ve lop ment of let hal comp li ca ti ons li ke rup tu re
and mas si ve ble e ding is un pre dic tab le. Throm bo -
em bo lism, ex trin sic com pres si on of ne arby ne u ro -
vas cu lar struc tu res and nec ro sis of overl ying skin
and sub cu ta ne o us tis su e ha ve be en all as so ci a ted
with post cat he te ri za ti on pse u do a ne urysms. Alt ho -
ugh it is still con tro ver si al in asym pto ma tic ca ses,
sympto ma tic pse u do a ne urysms sho uld be tre a ted
im me di a tely.6 So me in ves ti ga tors ha ve ad vo ca ted
ob ser va ti on for asym pto ma tic pa ti ents not on an ti -
co a gu la ti on the rapy with a pse u do a ne urysm less
than 3.5 cm in di a me ter.7

Sur gery is a con ven ti o nal and gold stan dard
tre at ment of cho i ce in the se pa ti ents. Ho we ver, it
is as so ci a ted with se ve ral comp li ca ti ons inc lu ding
anest he si a-re la ted risks (in pa ti ents ha ving ge ne ral
anest he si a), ble e ding, wo und in fec ti on and lym-
pho ce le for ma ti on.8 Lums den et al, de mons tra ted
that pos to pe ra ti ve comp li ca ti on ra te was se en as
high as 21% and mor ta lity ra te was 2.1% in pa ti -
ents un der go ing sur gi cal re pa ir of FAP.9 Mo re o ver,
pa ti ents with gro in he ma to ma had hig her risks of
po or wo und he a ling of the sur gi cal si te, le a ding to
pro lon ged hos pi ta li za ti on and de la yed am bu la ti on.
San Ro ber to Gar ci a and col le a gu es analy zed the

pos to pe ra ti ve comp li ca ti ons of pa ti ents who had
un der go ne sur gi cal re pa ir of fe mo ral pse u do a ne -
urysm af ter car di ac cat he te ri za ti on. In fec ti on and
de his cen ce of the sur gi cal wo und we re the ot her
two most com mon comp li ca ti ons. The mor ta lity
ob ser ved in the ir study re ac hed 3.8% of the pa ti -
ents. The me an hos pi tal stay was 32.5 days. They
re por ted that pa ti ents who un der go sur gi cal tre at -
ment of fe mo ral pse u do a ne urysm post-car di ac cat -
he te ri za ti on ex pe ri en ced a high pos to pe ra ti ve
mor bi dity and hos pi tal stay.10 The mor bi di ti es we -
re pub lis hed in pri or stu di es ran ge from 7.4 to
31.7%.11-13 This lar ge dis pa rity was exp la i ned by the
lack of una ni mity in cri te ri a for the re gis tra ti on of
any comp li ca ti ons.

Li a u and col le a gu es des cri bed the ul tra so und
gu i ded per cu ta ne o us in jec ti on of throm bin in to the
FAP in 1997.14 Pa ti ent se lec ti on and tech ni cal as-
pects of this tech ni qu e ha ve be en still evol ving and
sa fety da ta, par ti cu larly af ter co ro nary in ter ven ti -
on, re ma ins li mi ted. Ca re ful at ten ti on to pa ti ent se-
lec ti on and throm bin in jec ti on tech ni qu e is
ne ces sary to pre vent comp li ca ti ons. Most cen tres
avo id this tech ni qu e in pa ti ents with se ve re pe rip -
he ral vas cu lar di se a se or with pre vi o us ex po su re to
throm bin pro ducts, which may pre dis po se to im-
mu ne re ac ti ons. Ca vity si ze and neck length sho uld
be as ses sed by USG exa mi na ti on be fo re throm bin
in jec ti on. Ca re sho uld be ta ken with small pse u do -
a ne urysms (< 15 mm in di a me ter) to pre vent re la -
ti vely lar ge vo lu mes of throm bin be ing in jec ted to o
qu ickly, thus spil ling in to the ar tery and ca u sing
lu mi nal throm bus for ma ti on.15

Sin ce firstly be en des cri bed by Fell meth et al,
in 1991, no n-in va si ve tre at ment of FAP vi a USG-
gu i ded com pres si on has subs tan ti ally rep la ced sur-
gery in the ma na ge ment of the se pa ti ents.16 With
in tro duc ti on of this new tre at ment mo da lity in to
cli ni cal prac ti ce, mor bi dity and mor ta lity ra tes of
the di se a se ha ve be en dec re a sed dra ma ti cally when
com pa red to con ven ti o nal sur gi cal re pa ir. USG gu -
i ded com pres si on se ems to be a use ful, well to le ra -
ted, easy to per form on out pa ti ent set tings and
highly cost ef fec ti ve. In our co hort, one pa ti ent ex-
pe ri en ced va so va gal re ac ti on as a comp li ca ti on of
the pro ce du re. Ra re comp li ca ti ons of USG-gu i ded

Characteristics Succes Failure

(n=12) (n= 1)

Pseudoaneurysm

Size (cm) 4.3 ± 1.1 5.8 

Length of neck (cm) 1.2 ± 0.9 1.3 

Width of neck (mm) 3.3 ± 1.5 3.4 

Duration of compression time (min) 45 ± 5.3 63

Sheath size (French) 7.3 ± 1.1 7.0

Anticoagulation status 

None 7 -

Heparin 1 2

Warfarin - 1

TABLE 2: Characteristics of pseudoaeurysm.

FAP: Femoral arter pseudoaneurysm.
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mec ha ni cal com pres si on such as ve no us throm bo -
sis, skin nec ro sis, and pse u do a ne ury smal rup tu re
ha ve be en re por ted.6

The im me di a te fa i lu re ra te of this tech ni qu e
has be en re por ted to be as high as 15-38% in pa ti -
ents who ha ve re ce i ved an ti co a gu lants; the re fo re,
an ti co a gu lants sho uld be dis con ti nu ed pri or to the
pro ce du re.17 Ot her fac tors af fec ting the suc cess of
this met hod we re pse u do a ne urysm si ze, whet her
the pse u do a ne urysm is simp le or comp lex, age of
the pse u do a ne urysm.1,16 In our pa ti ents, an ti co a gu -
lant the rapy was dis con ti nu ed be fo re pro ce du re in
all ca ses and the only ob vi o us risk for im me di a te
fa i lu re was the si ze of the ane urysm sac. Our study
sho wed an in ver se re la ti ons hip bet we en pse u do a -
ne urysm si ze and li ke li ho od of suc cess: smal ler le-
si ons we re ea si er to tre at. This re sult is in tu i ti vely

ap pe a ling con si de ring that the flow thro ugh smal -
ler pse u do a ne urysms tends to be less than the flow
thro ugh lar ger pse u do a ne urysms, and is the re fo re
ea si er to comp le tely ar rest.

CONC LU SI ONS
In our study pa ti ents re fer red for a FAP of ten car-
r ying high co mor bid con di ti ons (sus pec ted co ro -
nary or pe rip he ral ar te ri al di se a se). With this
re gard pre fe ren ce of no n-in va si ve met hods in such
a pa ti ent po pu la ti on se ems to be mo re cru ci al to
im pro ve the out co me and the qu a lity of li fe. We
be li e ve that USG-gu i ded com pres si on may be re-
gar ded as an al ter na ti ve met hod in the tre at ment
of the se pa ti ents. Ho we ver da ta qu es ti o ning the be -
ne fit of this met hod in the long-term sho uld be cla -
ri fi ed.
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