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The Treatment of Iatrogenic Femoral Artery
Pseudoaneurysms Seen After Coronary
Angiography with Ultrasonography
Guided-Mechanic Compression

Koroner Anjiyografi Sonras1 Goriilen
latrojenik Femoral Arter Anevrizmasinin
Ultrasonografi Esliginde Mekanik Kompresyon
ile Tedavi Edilmesi

ABSTRACT Objective: Femoral artery pseudoaneurysm (FAP) is a significant complication in
patients undergoing diagnostic or therapeutic catheterization. Doppler ultrasonography (USG)
guided mechanical compression is an alternative method for the treatment of iatrogenic FAP. In
this paper, we aimed to present our initial experience in the treatment of iatrogenic FAP with
using USG guided mechanical compression method. Material and Methods: In this research, we
analyzed a cohort of 13 consecutive patients with iatrogenic FAP treated with USG guided me-
chanical compression. The present study included 5 men and 8 women who were between 53 to
67 years old (mean age, 62 + 8 years). Nine patients revealed a right sided and 4 revealed left si-
ded FAP. The mean size of FAP was 4.3 + 1.1 cm (3.5-5.7 cm). Patients were followed up for re-
currence 7 days and 30 days after procedure. In the end of the following period the patients were
still uneventful. Results: Our mean compression time was 45 + 5.3 minutes .The immediate suc-
cess rate in this research was 92.3% (12 of the 13 patients). Compression time was exceeded to
63 minutes in one patient and it was terminated due to the fatigue and discomfort of the patient.
Early and late successful rates were the same. There was no significant complication in this pa-
tient collective. Conclusions: Our study shows that USG guided compression has been shown to
be safe, easy to perform and cost effective approach for the treatment of femoral artery pseudo-
aneurysms.
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OZET Amag: Femoral arter psédoanevrizmas: (FAP) tanisal ve tedavi amaglh kateterizasyon
yapilan hastalarda gelisebilen 6nemli bir komplikasyondur. Doppler ultrasonografi (USG) pro-
bu ile mekanik kompresyon iatrojenik FAP tedavisi i¢in alternatif bir tedavi yontemidir. Bu
caligmada, iatrojenik FAP olgularinda USG probu ile mekanik kompresyon tedavisi deneyimi-
mizi sunmay1 amagladik. Gereg ve Yontemler: Bu ¢alismada, iatrojenik FAP gelisen ve USG pro-
bu ile mekanik kompresyon yontemiyle tedavi edilen 13 hastadan olusan bir grubu inceledik.
Yapilan ¢aligma 53 ile 67 yaglar: arasinda (ortalama 62 + 8), 5 erkek 8 kadin olguyu icermekte-
dir. Hastalarda FAP’larinin 4 i sag tarafta goriiliirken, 9’u sol taraftaydi. FAP’1n ortalama biiyiik-
ligi 4.3 + 1.1 cm idi (3.5-5.7). Hastalar rekiirrens agisindan tedavi sonras1 7. ve 30. giinlerde
kontrol edildi. zlem siiresi sonunda hastalar komplikasyonsuzdu. Bulgular: Ortalama kompres-
yon zamanimiz 45 + 5.3 dakika idi. Caligmadaki erken basar1 orani %92.3 (13 hastanin 12’si) idi.
Kompresyon siiresi bir hastada 63 dakikay1 gecti, hastanin yorgunluk ve huzursuzluk goriilme-
sine bagli olarak sonlandirildi. Erken ve ge¢ dénem basari oranlarinin ayni oldugu goriildii. Bu
hasta grubu igerisinde islem sirasinda herhangi bir ciddi komplikasyon ile karsilagilmadi.
Sonug: Caligmamiz, iatrojenik FAP olgularinin tedavisinde kullanilan USG esliginde mekanik
kompresyon y6nteminin giivenli, uygulamasi kolay ve diisiik maaliyetli bir tedavi yontemi ol-
dugunu gostermistir.

Anahtar Kelimeler: Femoral arter; psddoanevrizma; doppler ultrasonografi; koroner anjiyografi
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emoral artery pseudoaneurysms (FAP) may

appear as a complication of arterial cathe-

terization and currently become more com-
mon with the introduction of larger arterial
introducer sheaths, aggressive anticoagulation
protocols, and more complex percutaneous inter-
ventions.'® Incidence of iatrogenic FAP in pati-
ents undergoing coronary angiography has been
reported to be as high as 6%.* Surgical repair has
been traditionally adopted to be the first choice
in the management of these patients. However,
several complications like infection, lymphorre-
a, bleeding are reported to occur in a considerab-
le number of patients after surgery and, thereby,
surgery may unfavorably alter postoperative
outcome’. Therapeutic options have evolved
from the traditional surgical options toward less
invasive approaches such as ultrasonography
(USG)-guided mechanical compression, percuta-
neous thrombin injection or endovascular mana-
gement (embolization and stentgraft placement).
In this paper, we aimed to present our initial ex-
perience in the treatment of iatrogenic FAP with
the use of US-guided mechanical compression
method.

I MATERIAL AND METHODS

We analyzed a cohort of 13 consecutive patients
with iatrogenic FAP who were treated with USG
guided mechanical compression from January
2006 to December 2007. Patients’ characteristics
were given in Table 1. Patients who had clinical
evidence of a puncture site complication, such as

TABLE 1: Characteristics of patient.

Age (year) 628
Gender (male/female) 5/8
BMI {(kg/m?) 25+£22
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

FAP: Femoral arter pseudoaneurysm, BP: Blood pressure, BMI: Body mass index,
IABP: Intra-aortic balloon pump.
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a new thrill or bruit, pulsatile hematoma, or mar-
ked pain or tenderness after coronary angiography
were referred for color doppler USG assessment of
the puncture site. Those patients who had a diag-
nosis of FAP were initially considered for USG-
method.
Planning Board of our hospital approved the

guided compression Educational
study. A written informed consent was obtained
from all the patients who accepted to participate
to the study and agreed the treatments. All sonog-
raphic examinations and mechanical compressi-
ons were performed with using a high-frequency
(8 MHz) linear array transducer (Toshiba Xario
Version V, HDI 5000 Scanner). Technically the
transducer was positioned to show neck of the
pseudoaneurysm (Figure la). Mechanical com-
pression, increasing in intensity with time, to the
region of the neck was applied until it was oblite-
rated (Figure 1b). When the colour signal from the
artery into the false aneurysm cavity ceased, the
pressure of the compression reached to a plateau
level that was sustained until the end of the pro-
cedure. Femoral artery flow distal to the compres-
sion was monitored during the procedure. After
25 minutes of compression, the probe was relea-
sed to check the flow within the FAP in all cases.
When the pseudoaneurysm sac was not oblitera-
ted completely, manual pressure was applied for a
further period of 5-10 minutes. A progressive in-
crease in the amount of thrombus within the sac
of FAP was shown in Figure 1c. Compression con-
tinued until the pseudoaneurysm was completely
thrombosed (Figure 1d). A nurse monitored vital
signs and oxygen saturation continuously throug-
hout the procedure.

The immediate early and late outcomes we-
re recorded. Immediately definition, early and la-
te outcome was made when the sac of the
aneurysm was completely obliterated immedia-
tely after the first attempt, 7 days and 30 days af-
ter procedure, respectively. After successful
thrombosis, patients were kept supine for 6 ho-
urs with the affected leg slightly elevated. All ca-
ses were discharged on the day of procedure.
Patients were followed up for recurrence 7 days
and 30 days after procedure.
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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 1c: During maintaining pressure on neck, the pseudoaneurysm sac
is started to fill up with progresively increasing thrombus as arrow indicates.

I RESULTS

The present study included 5 men and 8 women
who were between 53 to 67 years old (mean age,
62 + 8 years). Nine patients revealed a right sided
and 4 revealed left sided FAP. The mean size of
FAP was 4.3 + 1.1 cm (3.5-5.7 cm). We had a me-
an compression time of 45 + 5.3 minutes. The suc-
cessful immediate outcome was achieved in all
patients except for one patient in whom surgical
repair was performed. The procedure was prolon-
ged up to 63 minutes in one patient and it was ter-
minated due to the fatigue and discomfort of the
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FIGURE 1b: After application of suprasystolic pressure to the neck of
pseudoaneurysm and cessation of flow into pseudoaneurysm.

FIGURE 1d: After removal of compression, no residual flow detected in
pseudoaneurysm or along neck.

patient. The immediate successful rate was 92.3%
(12 of the 13 patients). Pseudoaneurysm characte-
ristics were given in Table 2.

All of the pseudoaneurysms were on superfi-
cial femoral artery in patient’s group. One patient
experienced hypotension (75/40 mmHg) related to
vasovagal reaction during the procedure and it was
responded to intravenous fluid resuscitation. Ot-
herwise, there was no important complication in
this patient. Control doppler USG revealed comp-
lete obliteration in the neck of FAP and thrombo-
sis of the pesudoaenurysm sac (early and late

Turkiye Klinikleri ] Cardiovasc Sci 2009;21(2)



THE TREATMENT OF IATROGENIC FEMORAL ARTERY PSEUDOANEURYSMS SEEN AFTER CORONARY...

TABLE 2: Characteristics of pseudoaeurysm.
Characteristics Succes Failure
(n=12) (n=1)
Pseudoaneurysm
Size {cm) 43+1.1 5.8
Length of neck (cm) 1209 1.3
Width of neck {mm) 33+15 34
Duration of compression time (min) 45+53 63
Sheath size (French) 7.3+1.1 7.0
Anticoagulation status
None 7
Heparin 1 2
Warfarin - 1

FAP: Femoral arter pseudoaneurysm.

success rate were 92.3%) after one week and one
month.

I DISCUSSION

Arterial pseudoaneurysms carry high risks of mor-
bidity and mortality rates and, unfortunately, the
development of lethal complications like rupture
and massive bleeding is unpredictable. Thrombo-
embolism, extrinsic compression of nearby neuro-
vascular structures and necrosis of overlying skin
and subcutaneous tissue have been all associated
with postcatheterization pseudoaneurysms. Altho-
ugh it is still controversial in asymptomatic cases,
symptomatic pseudoaneurysms should be treated
immediately.® Some investigators have advocated
observation for asymptomatic patients not on anti-
coagulation therapy with a pseudoaneurysm less
than 3.5 cm in diameter.’

Surgery is a conventional and gold standard
treatment of choice in these patients. However, it
is associated with several complications including
anesthesia-related risks (in patients having general
anesthesia), bleeding, wound infection and lym-
phocele formation.? Lumsden et al, demonstrated
that postoperative complication rate was seen as
high as 21% and mortality rate was 2.1% in pati-
ents undergoing surgical repair of FAP.® Moreover,
patients with groin hematoma had higher risks of
poor wound healing of the surgical site, leading to
prolonged hospitalization and delayed ambulation.
San Roberto Garcia and colleagues analyzed the
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postoperative complications of patients who had
undergone surgical repair of femoral pseudoane-
urysm after cardiac catheterization. Infection and
dehiscence of the surgical wound were the other
two most common complications. The mortality
observed in their study reached 3.8% of the pati-
ents. The mean hospital stay was 32.5 days. They
reported that patients who undergo surgical treat-
ment of femoral pseudoaneurysm post-cardiac cat-
heterization experienced a high postoperative
morbidity and hospital stay.'® The morbidities we-
re published in prior studies range from 7.4 to
31.7%."""3 This large disparity was explained by the
lack of unanimity in criteria for the registration of
any complications.

Liau and colleagues described the ultrasound
guided percutaneous injection of thrombin into the
FAP in 1997.' Patient selection and technical as-
pects of this technique have been still evolving and
safety data, particularly after coronary interventi-
on, remains limited. Careful attention to patient se-
lection and thrombin injection technique is
necessary to prevent complications. Most centres
avoid this technique in patients with severe perip-
heral vascular disease or with previous exposure to
thrombin products, which may predispose to im-
mune reactions. Cavity size and neck length should
be assessed by USG examination before thrombin
injection. Care should be taken with small pseudo-
aneurysms (< 15 mm in diameter) to prevent rela-
tively large volumes of thrombin being injected too
quickly, thus spilling into the artery and causing
luminal thrombus formation.'

Since firstly been described by Fellmeth et al,
in 1991, non-invasive treatment of FAP via USG-
guided compression has substantially replaced sur-
gery in the management of these patients.!® With
introduction of this new treatment modality into
clinical practice, morbidity and mortality rates of
the disease have been decreased dramatically when
compared to conventional surgical repair. USG gu-
ided compression seems to be a useful, well tolera-
ted, easy to perform on outpatient settings and
highly cost effective. In our cohort, one patient ex-
perienced vasovagal reaction as a complication of
the procedure. Rare complications of USG-guided
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mechanical compression such as venous thrombo-
sis, skin necrosis, and pseudoaneurysmal rupture
have been reported.®

The immediate failure rate of this technique
has been reported to be as high as 15-38% in pati-
ents who have received anticoagulants; therefore,
anticoagulants should be discontinued prior to the
procedure.'” Other factors affecting the success of
this method were pseudoaneurysm size, whether
the pseudoaneurysm is simple or complex, age of
the pseudoaneurysm.'® In our patients, anticoagu-
lant therapy was discontinued before procedure in
all cases and the only obvious risk for immediate
failure was the size of the aneurysm sac. Our study
showed an inverse relationship between pseudoa-
neurysm size and likelihood of success: smaller le-
sions were easier to treat. This result is intuitively

KORONER ANJiYOGRAFI SONRASI GORULEN IATROJENIK FEMORAL ARTER ANEVRIZMASININ...

appealing considering that the flow through smal-
ler pseudoaneurysms tends to be less than the flow
through larger pseudoaneurysms, and is therefore
easier to completely arrest.

I CONCLUSIONS

In our study patients referred for a FAP often car-
rying high comorbid conditions (suspected coro-
nary or peripheral arterial disease). With this
regard preference of non-invasive methods in such
a patient population seems to be more crucial to
improve the outcome and the quality of life. We
believe that USG-guided compression may be re-
garded as an alternative method in the treatment
of these patients. However data questioning the be-
nefit of this method in the long-term should be cla-
rified.
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