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Stent-graft Treatment of Carotid Pseudoaneurysms: Case
Report and Review of the Literature
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Over the past decades the treatment technique for carotid aneurysms has changed. Endovascular methods have become more
widespread and offer an alternative to surgery, which is often difficult in this region. Stent-graft treatment is a less invasive
approach to exclude the aneurysm while maintaining patency of the carotid artery. We report two cases of internal carotid
artery pseudoaneurysm which were treated using Wallgraftw.
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Case 1

A 66-year-old diabetic man was admitted to the
regional hospital with lower limb ischemia. During
the routine examination enlarged lymph nodes were
found in the right submandibular region. The patient
underwent ultrasound guided aspiration cytology and
he was discharged on the following week. Six months
later the patient returned to the hospital with a
pulsatile mass at the right mandibular angle. The
patient was referred to our institute for further
management.

Carotid ultrasound showed extravasation at the
origin of the right ICA into a 2.5–3 cm2 diameter
pseudoaneurysm and diagnosed a left internal carotid
artery (ICA) occlusion. Contrast-enhanced computer
tomography confirmed the diagnosis and described a
4.2!3.2 cm2 pseudoaneurysm medial to the right
carotid bifurcation, containing thrombus (Fig. 1).

Parent artery occlusion was not a therapeutic option
due to the occluded contralateral ICA; the surgical
reconstruction was limited because of the known
contralateral carotid disease and the large size of the
pseudoaneurysm. The patient would have not
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tolerated the clamping well because of insufficient
collateral flow.

Angiography verified the left ICA occlusion; the
middle cerebral artery on the left side was filled
through the left posterior communicating artery. We
localized the neck of the aneurysm on the proximal
ICA just distal the bifurcation (Fig. 2). Control
angiography on the following day of the procedure
showed no contrast extravasation into the aneurysm
and filling of the ECA was delayed (Fig. 3). The patient
was discharged on the third day. The patient remained
asymptomatic at the 6 weeks, 6 months and 1 year
follow-up examinations. Duplex US demonstrated
patent carotid artery with continued obliteration of
the pseudoaneurysm during the follow-up period.
Case 2

The 81-year-old asymptomatic man presented with a
slowly growing mass on the left side of the neck. He
underwent carotid endarterectomy 23 years ago and
had a long history of ischemic heart disease. Carotid
duplex scan showed a large pseudoaneurysm at the
bifurcation (Fig. 4). The subsequent angiogram con-
firmed the diagnosis and the size of the aneurysm was
measured 4 cm in diameter (Fig. 5). Considering the
age and the cardiac status of the patient we decided to
exclude the aneurysm using an endograft. Despite
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Fig. 1. Axial CT scan of the neck. The aneurysm had a
pronounced mass effect, compressing and dislocating the
pharynx.

Fig. 2. Angiography demonstrated a large aneurysm at the
carotid bifurcation.
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balloon dilation after the deployment, postprocedural
angiography still showed filling of the aneurysm sack.

A control angiography 5 h after the intervention
showed no filling of the pseudoaneurysm (Fig. 6). On
the following day the patient complained of dyspnoe,
cardiology consultation found signs of heart failure
but no major cardiac event. Blood pressure remained
in the normal range, control carotid duplex scan 2 days
later confirmed patency of the graft and showed no
extravasation. However, 3 days later repeated duplex
examination was performed because of amaurosis of
left eye and revealed occlusion of the endograft.
Follow-up neuro exams showed no neurological
symptoms.
Endovascular Technique

Informed consent was obtained from the patients prior
to the endovascular procedure.

We used local anesthesia to be able to monitor the
neurological status of the patients. The right femoral
artery was punctured and a 4F sheath was placed into
the femoral artery to introduce a diagnostic Head-
hunter (Cordis) catheter. The patients received 5000
units of Heparin; a Jindow (Cordis) steerable 0.035 in.,
300 cm long guidewire was advanced into the ICA and
the diagnostic catheter was removed. The 4F sheath
was replaced by a 10F introducer. Due to the lack of
appropriate length 10F guiding catheter, the left
femoral artery was punctured and a 4F Headhunter
catheter was introduced to the aortic arch to provide
access for control angiogram. The 50 mm long 10 mm
diameter Wallgraft was advanced into the ICA on the
exchange wire and deployed across the neck of the
aneurysm. After deployment the stent was dilated
using an appropriate size PTA balloon (Wandaw

Boston Sc.) to assure fixation to the wall. Control
angiography was obtained at the end of the procedure.
The large introducer sheath was removed and the
bleeding was controlled using mechanical com-
pression. The 4F sheath was left overnight in the
patient. The heparin was discontinued and the
patients were observed in the intensive care unit for
12 h. The patients were placed on daily oral adminis-
tration of 325 mg aspirin.
Discussion

Aneurysms of the extracranial carotid artery are rare
and may occur spontaneously or due to trauma.1–5 In
the modern era blunt and penetrating trauma accounts
for a significant proportion of carotid aneurysms.



Fig. 3. Follow-up angiogram on the next day demonstrated
patent ICA and complete exclusion of the aneurysm.

Fig. 5. Selective left carotid angiography verified the location
of the aneurysm on the ICA.
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Injuries may lead to pseudoaneurysm formation
secondary to disruption of the arterial wall. Hema-
toma forms around the vessel, which subsequently
liquefies and becomes a cavity that communicates
with the arterial lumen. Iatrogenic ICA pseudoaneur-
ysms can be associated with arterial injury during
surgery (tonsillectomy, middle ear surgery, etc.) or
other invasive procedure. False aneurysms can
develop after previous carotid surgery.

Rupture and hemorrhage are unusual compli-
cations, however, transient or permanent central
neurological symptoms due to embolic events are
Fig. 4. Color duplex scan revealed the carotid aneurysm.
relatively common. Depending on the location and
size of the aneurysm peripheral neurological signs
may occur because of nerve compression. Com-
pression of the pharynx and larynx can cause
symptoms ranging from sore throat to dysphagia.

The detection of aneurysms is essential before
neurological deficit occurs. Aneurysms arising in the
lower cervical regions are easier to detect, distal
aneurysms often cause diagnostic problems. These
lesions usually appear as pulsatile masses. Duplex
scanning is only able to identify aneurysms when they
are located on the common carotid artery or near to the
carotid bifurcation. Angiography gives diagnosis in
most of the cases and helps detecting other or
associated lesions on the carotid artery. Computer
tomography and its 3D reconstruction capability can
provide valuable information both on the aneurysms
and the surrounding tissues.

Treatment of extracranial carotid artery aneurysms
depends on the location and size of the aneurysms.
Conservative treatment consists of anticoagulation to
prevent thromboembolic complications. Conservative
treatment cannot prevent the further growth and
rupture of aneurysm and carries the risk of
EJVES Extra Vol 10, August 2005



Fig. 6. Completion angiogram showed successful exclusion
of the aneurysm.
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hemorrhages. Until the 1950s parent vessel ligation
was the only surgical treatment for carotid aneur-
ysms.2 Seventy percent of those patients who did not
undergo surgery later died of aneurysm related
complications.4 Ligature of the internal carotid artery
had an associated stroke rate of 12–40%.2,3,5 Today
internal carotid artery sacrifice is reserved for those
cases when no other treatment is possible and the
patient would tolerate the artery occlusion.

Reconstructive surgery is performed using grafts or
less frequently direct end-to-end anastomosis. Resec-
tion and patch angioplasty may be another surgical
option in some cases. The difficulty of the surgery
depends on the size and location of the aneurysm,
adequate exposure and control of the distal ICA is
often difficult. The mortality-serious morbidity risk of
these procedures is 4–10.8%1,2,5 and nerve injury is not
uncommon.

In the last decades endovascular techniques have
been developed for the treatment of aneurysms.
Detachable balloons were used for aneurysm occlu-
sion in the 1980s but they were replaced by Guglielmi
detachable coils (GDC) in the early 1990s.6 The GDC
embolization technique possesses certain limitations;
while it is successful for treating smaller aneurysms,
incomplete occlusion and recanalization is frequent
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when treating large and wide neck aneurysms. Stent
assisted coiling allows dense packing of these wide
neck aneurysms via preventing coil migration or
protrusion into the parent vessel. However, pseudoa-
neurysms lack a well defined neck and sufficient wall
structural integrity which makes this therapeutic
approach less favorable.

Several papers described the usefulness of bare
stent for aneurysm treatment. Geremia7 first reported
successful carotid aneurysm treatment using stents in
a canine model. The placement of the stent across the
neck of the aneurysm modifies the flow in the
aneurysm as well as decreasing the wall shear stress.
The currently available, high porosity stents may
decrease the inflow enough to induce thrombosis.8

Limitation of this technique is the delayed thrombosis,
in some cases several months passed before occlusion
occurred.8,9

Graft covered stents have a very low porosity stents
and are ideal for the treatment of aneurysms, AV
fistulas and vascular injuries because the lesions are
immediately excluded from the circulation. The first
transfemoral endovascular aortic aneurysm exclusion
was reported by Parodi in 1991.10 Since then clinical
experience has been accumulated using stent-grafts
for the treatment of a variety of vascular pathol-
ogies.11–14 There have been several reports of covered
stent placement for carotid aneurysm.15–25 Due to the
lack of available endograft the first treatments were
attempted using ‘home-made’ devices; successful
treatment was described using autologous vein,
polyethylene terephthalate (PET) and polytetrafluor-
oethylene (PTFE) as graft material mounted on
commercial stents.15–17

The currently available peripheral stent-grafts are
PET, PTFE or polyurethane covered stainless steel or
nitinol stents. Because of balloon expandable stents are
prone to deform or collapse and due to the diameter
difference between the CCA and ICA, self-expandable
stents are advised to use in the carotid bifurcation.
Synthetic grafts have been successfully used by
vascular surgeons for more than 30 years in large-
diameter applications like the aorta or in the aortoiliac
region; however, the patency rates of small-diameter
vascular grafts are low. Several studies have reported
favorable immediate and long-term results using
PTFE grafts for carotid reconstruction.26,27

The Wallgraft endoprosthesis is a PET covered self
expandable stainless steel stent (Wallstent) which is
mounted on a 9F diameter 90 cm long catheter. We
choose Wallgraft because it is flexible, low profile and
it conforms well to the different diameter of the CCA
and ICA. Reviewing the literature seven papers were
found describing 17 cases of carotid aneurysm
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treatment in 16 patients using Wallgraft.18–25 Percuta-
neous access was utilized in the majority of the
procedures. The immediate result was excellent in all
cases without complication. Fourteen patients were
followed up to 24 months; two patients refused the
further cooperation. Ultrasound follow-up detected
patent vessel in 12 cases at the last exam. Only one
author reported an occlusion and a late graft
stenosis.23 One of these patients had bilateral carotid
bifurcation aneurysms 10 years after carotid endarter-
ectomy on both sides. The aneurysms were treated by
Wallgraft; 5 months later the patient suffered a stroke
and the ultrasonography confirmed occlusion of the
left carotid artery. In the other case 10 months after the
treatment routine follow-up angiography detected
asymptomatic 50% stenosis.

PTE and PTFE are highly thrombogenic materials.
Animal studies described a marked inflammatory
vessel wall response to the PET coating of the
endografts.28–31 The endothelialization was delayed
compared to bare stents and the endothelial layer was
thicker. These unfavorable attributes may be respon-
sible for the neointima formation in certain clinical
cases.23 Appropriate antiplatelet medication is import-
ant to prevent early occlusion. Unfortunately Clopido-
grel was not available at the time of our procedures,
which might have helped preventing the reocclusion
in Case 2.

The use of Wallgraft for the management of carotid
artery aneurysms is an excellent alternative to surgical
repair in certain situations: major co-morbidity, hostile
neck and contraindications to surgery. The procedure
is quick, there is no need for general anesthesia and the
hospitalization is short. The relatively low incidence of
these carotid lesions makes difficult to collect enough
clinical information to determine the optimal indi-
cation and assess the complication rate. While the
technical success rate is good, the long-term effective-
ness is still uncertain. Postoperative surveillance is
extremely important to detect restenosis or
thrombosis.
References

1 McCollum CH, Wheeler WG, Noon GP, Debakey ME.
Aneurysms of the extracranial carotid artery. Twenty-one years’
experience. Am J Surg 1979;137(2):196–200.

2 El-Sabrout R, Cooley DA. Extracranial carotid artery aneur-
ysms: Texas Heart Institute experience. J Vasc Surg 2000;
31(4):702–712.

3 McCann RL. Basic data related to peripheral artery aneurysms.
Ann Vasc Surg 1990;4(4):411–414.

4 Winslow N. Extracranial aneurysm of the internal carotid artery.
Arch Surg 1926;13:689.
5 Rosset E, Albertini JN, Magnan PE, Ede B, Thomassin JM,
Branchereau A. Surgical treatment of extracranial internal
carotid artery aneurysms. J Vasc Surg 2000;31(4):713–723.

6 Guglielmi G, Vinuela F, Dion J, Duckwiler G. Electrothrom-
bosis of saccular aneurysms via endovascular approach. Part 2.
Preliminary clinical experience. J Neurosurg 1991;75(1):8–14.

7 Geremia G, Haklin M, Brennecke L. Embolization of
experimentally created aneurysms with intravascular stent
devices. AJNR Am J Neuroradiol 1994;15(7):1223–1231.

8 Bernstein SM, Coldwell DM, Prall JA, Brega KE. Treatment
of traumatic carotid pseudoaneurysm with endovascular stent
placement. J Vasc Interv Radiol 1997;8(6):1065–1068.

9 Hurst RW, Haskal ZJ, Zager E, Bagley LJ, Flamm ES.
Endovascular stent treatment of cervical internal carotid artery
aneurysms with parent vessel preservation. Surg Neurol 1998;
50(4):313–317.

10 Parodi JC, Palmaz JC, Barone HD. Transfemoral intraluminal
graft implantation for abdominal aortic aneurysms. Ann Vasc
Surg 1991;5(6):491–499.

11 Cragg AH, Dake MD. Percutaneous femoropopliteal graft
placement. Radiology 1993;187(3):643–648.

12 Marks MP, Dake MD, Steinberg GK, Norbash AM, Lane B.
Stent placement for arterial and venous cerebrovascular disease:
preliminary experience. Radiology 1994;191(2):441–446.

13 Criado E, Marston WA, Ligush J, Mauro MA, Keagy BA.
Endovascular repair of peripheral aneurysms, pseudoaneur-
ysms, and arteriovenous fistulas. Ann Vasc Surg 1997;11(3):256–
263.

14 Huttl K, Sebestyen M, Entz L, Molnar AA, Nemes B,
Berczi V. Covered stent placement in a traumatically injured
vertebral artery. J Vasc Interv Radiol 2004;15(2 Pt 1):201–202.

15 Nicholson A, Cook AM, Dyet JF, Galloway JM. Case report:
treatment of a carotid artery pseudoaneurism with a polyester
covered nitinol stent. Clin Radiol 1995;50(12):872–873.

16 Marotta TR, Buller C, Taylor D, Morris C, Zwimpfer T.
Autologous vein-covered stent repair of a cervical internal
carotid artery pseudoaneurysm: technical case report. Neurosur-
gery 1998;42(2):408–412.

17 Ruebben A, Merlo M, Verri A, Rossato D, Savio D, Tettoni S
et al. Exclusion of an internal carotid aneurysm by a covered
stent. J Cardiovasc Surg (Torino) 1997;38(3):301–303.

18 Amar AP, Teitelbaum GP, Giannotta SL, Larsen DW. Covered
stent-graft repair of the brachiocephalic arteries: technical note.
Neurosurgery 2002;51(1):247–252.

19 Ellis PK, Kennedy PT, Barros D’Sa AA. Successful exclusion of
a high internal carotid pseudoaneurysm using the Wallgraft
endoprosthesis. Cardiovasc Intervent Radiol 2002;25(1):68–69.

20 Mukherjee D, Roffi M, Yadav JS. Endovascular treatment of
carotid artery aneurysms with stent grafts. J Invasive Cardiol 2002;
14(5):269–272.

21 Parodi JC, Schonholz C, Ferreira LM, Bergan J. Endovascular
stent-graft treatment of traumatic arterial lesions. Ann Vasc Surg
1999;13(2):121–129.

22 Patel JV, Rossbach MM, Cleveland TJ, Gaines PA, Beard JD.
Endovascular stent-graft repair of traumatic carotid artery
pseudoaneurysm. Clin Radiol 2002;57(4):308–311.

23 Smith TP, Alexander MJ, Enterline DS. Delayed stenosis
following placement of a polyethylene terephthalate endograft in
the cervical carotid artery. Report of three cases. J Neurosurg 2003;
98(2):421–425.

24 Kubaska III SM, Greenberg RK, Clair D, Barber G,
Srivastava SD, Green RM et al. Internal carotid artery
pseudoaneurysms: treatment with the Wallgraft endoprosthesis.
J Endovasc Ther 2003;10(2):182–189.

25 Terramani TT, Workman MJ, Loberman Z, Dawson DL,
Bush RL, Lumsden AB et al. Adjunctive endovascular techniques
in the management of postoperative carotid artery pseudoaneur-
ysms—useful armamentarium for vascular surgeons—three case
reports. Vasc Endovasc Surg 2003;37(3):207–212.

26 Castellani L, Benhamou AC, Angel F, Garces D, Alkassar T.
Resection and reconstruction of the carotid bifurcation with
EJVES Extra Vol 10, August 2005



B. Nemes et al.50
polytetrafluoroethylene grafts, operative technique. J Cardiovasc
Surg (Torino) 1991;32:426–434.

27 Becquemin JP, Cavillon A, Brunel M, Desgranges P,
Melliere D. Polytetrafluoroethylene grafts for carotid repair.
Cardiovasc Surg 1996;4(6):740–745.

28 Cejna M, Virmani R, Jones R, Bergmeister H, Loewe C,
Schoder M et al. Biocompatibility and performance of the
Wallstent and the Wallgraft, Jostent, and Hemobahn stent-grafts
in a sheep model. J Vasc Interv Radiol 2002;13(8):823–830.

29 Link J, Feyerabend B, Grabener M, Linstedt U, Brossmann J,
Thomsen H et al. Dacron-covered stent-grafts for the percuta-
neous treatment of carotid aneurysms: effectiveness and
EJVES Extra Vol 10, August 2005
biocompatibility—experimental study in swine. Radiology 1996;
200(2):397–401.

30 Hussain FM, Kopchok G, Heilbron M, Daskalakis T,
Donayre C, White RA. Wallgraft endoprosthesis: initial canine
evaluation. Am Surg 1998;64(10):1002–1006.

31 Dolmatch BL, Dong YH, Trerotola SO, Hunter DW,
Brennecke LH, LaBounty R. Tissue response to covered
Wallstents. J Vasc Interv Radiol 1998;9(3):471–478.

Accepted 24 May 2005


	Stent-graft Treatment of Carotid Pseudoaneurysms: Case Report and Review of the Literature
	Case 1
	Case 2
	Endovascular Technique
	Discussion
	References


