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CASE REPORT

Pseudoaneurysm after carotid stenting: A case report and
review of the literature

Karotis stentleme sonrasi gelisen psédoanevrizma:
Bir olgu sunumu ve literatiir derlemesi

Ahmet Giner, M.D.,’

Seyhmus Kiilah¢ioglu, M.D.,?

Sel¢uk Pala, M.D.,?

Sabahattin Giindiiz, M.D.,3
Ezgi Giiltekin Giiner, M.D.!

"University of Health Sciences Turkey, Mehmet Akif Ersoy Thoracic and Cardiovascular Surgery Center, Training and
Research Hospital, Istanbul, Turkey;
2Department of Cardiology, Kartal Kosuyolu Heart Training and Research Hospital, Istanbul, Turkey;

3Department of Cardiology, VM Pendik Medical Park Hospital, Istanbul, Turkey

Summary—- Carotid artery stenting has been a widely used
interventional treatment method for the last 3 decades in the
treatment of carotid artery stenosis. In the current literature,
unlike major cardiovascular complications, less emphasis has
been placed on carotid pseudoaneurysm (PA). A carotid artery
PA can be caused by trauma, spontaneous infection, vasculi-
tis, or it may be iatrogenic. However, the incidence of PA sec-
ondary to carotid stenting is extremely rare. Although it may
be completely asymptomatic in rare instances, it usually pro-
gresses symptomatically (neck swelling, nerve compression,
respiratory distress, hoarseness, dysphagia, and ischemic
cerebrovascular events). Doppler ultrasound, contrast-en-
hanced computed tomography, and conventional angiography
are the main diagnostic tools. Primary closure, including graft
interposition, has been described as a surgical therapeutic op-
tion. An endovascular approach with placement of a covered or
bare metal stent is an alternative treatment method to surgery.

arotid artery stenting (CAS) is becoming more

widely used as an alternative to carotid en-
darterectomy in the treatment of carotid artery steno-
sis.'l Most carotid artery studies have concentrated
mainly on short-term cardiac and neurological com-
plications of CAS. Less emphasis has been placed
on long-term complications, such as restenosis, stent
fracture, or carotid pseudoaneurysm (PA).”! An ex-
tracranial carotid artery PA is an infrequent lesion
that can arise from various causes, including trauma

Ozet— Karotis arter stentlemesi, karotis arter stenozunun
tedavisinde son 30 yildir yaygin olarak kullanilan girigim-
sel bir tedavi yontemidir. Giincel literatiirde, majér kardi-
yovaskuler komplikasyonlarin tersine karotis psdédoanev-
rizmasina (PA) daha az vurgu yapiimistir. Karotis arter
PA’s1, travma, spontan enfeksiyon, vaskiilit veya iyatrojenik
nedenlerden kaynaklanabilir. Ancak, karotis stentlemeye
ikincil PA olusumu insidansi oldukga nadirdir. Daha nadir
olarak tamamen semptomsuz olabilse de genellikle semp-
tomlu (boyun sismesi, sinir sikismasi, solunum sikintisi,
ses kisikligi, disfaji ve iskemik serebrovaskdiler olaylar)
seyreder. Doppler ultrasonografi, kontrastli bilgisayarli to-
mografi ve konvansiyonel anjiyografi temel tani aracidir.
Tedavide cerrahi secenek olarak primer kapatma, greft in-
terpozisyonu dahil tarif edilmigtir. Endovaskuler yaklasim
ile kapali/ciplak metal stentin yerlestiriimesi cerrahiye alter-
natif bir tedavi ydntemidir.

(most common), Spontaneous  Apbreviations:
infection, vasculitides (such g
as Behcet’s disease) or as crma
an iatrogenic complication
following a procedure.’! Ta-
trogenic lesions can include complications of carotid
endarterectomy or central venous catheterization.
The incidence of a PA formation secondary to carotid
stenting is extremely rare. The primary causes are
infection, stent fracture, arterial wall injury by the
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stent struts, hyperextension of the neck, and degen-
eration of the arterial wall.*' There are completely
asymptomatic forms, or more often, symptoms may
include neck swelling, nerve compression, respiratory
distress, hoarseness, dysphagia, and ischemic cere-
brovascular events. Once the diagnosis is made, treat-
ment is recommended in order to avoid rupture, distal
embolization, and nerve compression; furthermore,
several studies have reported a stroke prevalence of
50% and a mortality of 60% to 70% when a PA is
left untreated.!"''? Several surgical treatments have
been described, including primary closure and patch
angioplasty or graft interposition. An endovascular
approach with the insertion of a covered or bare metal
stent is an alternative option.!*!* Presented here is a
clinical case of PA after CAS and a review of cases of
carotid PA after CAS described in the literature.

A search of the PubMed database was conducted
for reviews and case reports of patients who devel-
oped a PA of the carotid artery after carotid stenting
in the period between 2002 and 2017. The keywords
used were carotid artery, pseudoaneurysm, carotid
stenting, carotid pseudoaneurysm after carotid stent-
ing, and false aneurysm after carotid stenting. All cas-
es of a PA that developed after carotid endarterectomy
or developed prior to carotid stenting were excluded.
The number of PAs, details of presentation, etiology,
and treatment were recorded and evaluated.

CASE REPORT

A 64-year-old male patient was admitted to the emer-
gency department with stridor and shortness of breath.
The patient had no history of rheumatic disorder or

Figure 1. A Conventional angiography shows a 80% stenotic lesion in the right carotid artery and successful stent implantation
(A, B). The image demonstrates the mass on the right side of the neck (C) (yellow arrowheads). The horizontal, sagittal, and
coronal planes of the contrast-enhanced computed tomography display a right carotid artery pseudoaneurysm (yellow star) and
compressed trachea (yellow arrowhead) (D-F).
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neck trauma. Percutaneous intervention using the
right carotid artery had been performed approximate-
ly 7 months prior (Fig. 1a and b). A painless, pulsatile
neck mass was discovered on the right side of the neck
during the physical examination. The patient’s vital
signs were unstable; therefore, intubation was per-
formed (Fig. 1¢). Computed tomography angiography
(CTA) revealed that a PA of the right carotid artery
(112x55 mm) had caused tracheal compression (Fig.
1d-f, Fig. 2a). Catheterization was immediately per-
formed on the carotid artery and a diagnostic carotid
angiography was conducted through the right femoral
artery. Blood flow was observed from the proximal
end of the carotid stent into the PA and slow blood
flow was observed in the distal carotid (Fig. 2b). A

covered stent 8x80 mm in size (Fluency Plus; Bard
Peripheral Vascular, Tempe, AZ) was successfully
implanted (Fig. 2¢). Following the stent implantation,
the CTA display indicated that the aneurysmal sac
was closed (Fig. 2d and e). CT imaging of the brain
and neck was performed, and the neck scan revealed
cerebral edema covering the right hemisphere and
wide infarction due to occlusion of the right mid-ce-
rebral artery (Fig. 2f). Staphylococcus haemolyticus
was determined to be present in triple-positive blood
culture growth. The medical treatment included dual
antiplatelet therapy (clopidogrel, acetyl salicylic acid)
and antibiotic therapy (vancomycin, gentamicin). The
patient died 8 days later due to respiratory failure and
extensive cortical and brainstem infarction.

Figure 2. A 3-D version of the computer-assisted tomography shows the right carotid artery aneurysm (yellow arrowhead) (A).
A conventional angiography of the right carotid demonstrates slow distal flow and a pseudoaneurysm (B) (yellow arrowheads).
The aneurysmal sac was closed following the stent implantation (C). Following the stent implantation, the horizontal plane of the
contrast-enhanced computed tomography scan displays the closed aneurysmal sac (D) Following the stent implantation, the
3-D version of the computer-assistedtomography demonstrates the closed aneurysmal sac (E). The brain CT displays common
brain edema located in the right hemisphere (F).




616

Turk Kardiyol Dern Ars

Nine cases of PA following primary carotid stent-
ing were identified in the English-language literature
(Table 1). The presenting complaints were neck mass
(55.5%), submandibular abscess (11.1%), dyspha-
gia (11.1%), and ischemic cerebrovascular event
(11.1%). One patient was diagnosed as asymptomat-
ic. In 44.4% (4/9) of these patients, a bacterial infec-
tion was detected, and Staphylococcus aureus infec-
tion was detected in 75% (3/4). The presentation of 7
patients ranged from 1 week to 80 weeks after CAS.
In 2 case reports, no definite length of time since
CAS was provided. Open surgery was performed in
66.6% (6/9) of the patients. Saphenous vein graft in-
terposition was performed in 4 of the surgical cases,
a Pruitt-Inahara shunt (LeMaitre Vascular Inc., Bur-
lington, MA, USA) was used in 1 case, and detailed
surgical technique was not reported in the other case.
Two of the remaining 3 patients underwent success-
ful endovascular intervention. The other patient un-
derwent successful stent implantation with a hybrid
approach. The carotid PA and the stent were excised
via longitudinal arteriotomy. The main carotid ar-
tery was then replaced with a polytetrafluororetylene
graft.

Table 1. Carotid pseudoaneurysm after carotid stenting

DISCUSSION

APA ,orfalse aneurysm, is an arterial dilatation formed
by an intimal tear where the aneurysm is not walled
by the 3 layers of the blood vessel, but by a blood
clot or fibrous wall."! The development of a carotid
PA is a very rare condition, with an incidence after
CAS reported in the literature of less than 1% 41013141
When a PA is suspected, CTA should be considered as
the first diagnostic modality. This imaging technique
guides both the diagnosis and the optimal treatment
choice. Most of the cases described in the literature
occurred within the first 3 months, and were associ-
ated with Staphylococcus aureus infection.*6141 In
this case report and literature review, we decided to
focus our attention on carotid PAs following CAS.
The usual symptoms are swelling of the neck with or
without abscess, ischemic cerebrovascular event, or
dysphagia, though more rarely, it may be asymptom-
atic, and the reported onset varied from 1 week to 80
weeks after CAS.

During the last 30 years, several endovascular ap-
proaches have been described. The most common op-
tion is the insertion of a covered stent or a bare metal

References Year Presentation Timing Etiopathogenesis Treatment
Grazziotin etal.® 2002  Asubmandibular abscess 52 weeks  S. aureus infection Surgery
(Pruitt-Inahara shunt)
Kaviani et al.®! 2006 A pulsatile neck mass with 80 weeks  Beta-hemolytic Surgey (saphenous
purulent drainage streptococcal infection  vein interposition)
Stirling et al.® 2008 Dysphonia and dysphagia 11 weeks  Stent fracture Surgery (saphenous
vein interposition)
Raso et al."! 2011 A painful cervical mass 11 weeks  S. aureus septicemia Surgery (saphenous
vein interposition)
Bracale et al.® 2012  Apulsatile neck mass 4 weeks Hyperextension Endovascular stent
of the neck graft implantation
Son et al.®! 2014  Ischemic cerebrovascular 1 week S. aureus septicemia Surgery (saphenous
event (right-sided vein interposition)
weakness with dysarthria)
Baldawi et al.l' 2015  Asymptomatic N/A Injury by stent struts Hybrid
Yeo et al.l"® 2015 A pulsatile neck mass N/A N/A Surgery
Tomai et al.l'¥ 2017  Apulsatile neck mass 1 week N/A Endovascular stent

graft implantation

S. Aureus: Staphylococcus aureus. (Pruitt-Inahara shunt; LeMaitre Vascular Inc., Burlington, MA, USA).
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stent followed by embolization of the PA.'*) There
is a high risk of embolization in CAS with PA due
to the passage of catheters and guidewires as well as
stent occlusion. In a review, Seward et al.l’ report-
ed a 7% perioperative occurrence of ischemic events
after an endovascular approach to a carotid artery
PA. Moreover, one should keep in mind that it may
not be possible to achieve resolution of compression
and prevent consequent cranial nerve injuries with
an endovascular approach. The results of this liter-
ature review also indicate that after CAS, suspicion
of edge dissection, fracture of the stent, or use of an
oversized stent, suggest close monitoring of these pa-
tients should be considered. Surgical options include
resection with a saphenous graft or prosthetic graft
interposition, resection and primary reanastomosis,
aneurysmectomy, and reconstruction using a venous
or prosthetic patch. Complications of surgery include
cerebrovascular events and death (reported to be 9%
and 15%, respectively), cranial nerve injuries (as high
as 15%), microembolization, and vascular rupture. In
the treatment of an infected PA, saphenous vein graft
interposition is the safest option.!'®!

In our case, we chose to use an endovascular
approach with placement of a stent graft due to the
clinical condition of the patient and the lack of ex-
perienced surgeons to perform an emergency carotid
surgery. It is most likely that our patient developed a
carotid PA due to an infection after local contamina-
tion. Another possibility is a carotid PA due to edge
dissection following CAS.

In conclusion, PA is an extremely rare complica-
tion after CAS. Nonetheless, PA of the carotid artery
has the potential for high mortality and should be
promptly recognized and treated. Based on our liter-
ature review, we find that open debridement follow-
ing venous graft interposition is the safest treatment.
The use of prosthetic materials should be discouraged
when operating in an infective field. An endovascular
approach should be reserved for noninfectious cases
and may be considered in emergency cases. The early
and long-term follow-up results for open surgery are
favorable, but the instance of cranial nerve injury is
not insignificant. There are no long-term follow-up
data for endovascular treatment of a carotid PA. An
international multicenter registration system is need-
ed to identify the best treatment for a carotid PA.
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