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CASE REPORT
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Abstract Pseudoaneurysms of the cervical internal car-
otid artery (ICA) are rare and most frequently result from
trauma, infection, or sometimes spontaneously. They have
the potential to cause life-threatening hemorrhage; thus,
their immediate management is necessary. Endovascular
treatment by stent graft placement in the affected artery
appears to be a safe and effective treatment option. We
present a case of a child who presented with neck swelling
and dysphagia caused by a ruptured cervical ICA pseudo-
aneurysm which was managed by stent graft placement.
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Introduction

Pseudoaneurysms of the cervical internal carotid artery
(ICA) are a rare but well described entity which are usually
associated with traumatic injuries but may occur sponta-
neously or due to adjacent infective focus [1-5]. Cervical
ICA pseudoaneurysms may produce visible neck swelling
or parapharyngeal swelling causing dysphagia, dysphonea,
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etc., and can rarely cause cerebral embolism and transient
ischemic attacks [6—8]. Rupture of these pseudoaneurysms
may lead to epistaxis or life-threatening external
hemorrhage.

Traditionally surgery was the treatment in such cases.
However, it is often difficult because of a damaged arterial
wall or the lesion’s being located near the skull base, and it
may result in sacrifice of the ICA [9, 10]. Presently, en-
dovascular management in the form of exclusion of the
pseudoaneurysm from the circulation with or without par-
ent artery occlusion is the preferred treatment for such
lesions.

We present the case of a child with a large ruptured
cervical ICA pseudoaneurysm causing dysphagia which
was successfully treated with stent-graft placement.

Case Report

A 13-year-old male child presented with swelling in the
right preauricular and submandibular regions for 15 days.
There was a history of attempted needle aspiration from
this swelling, after which the patient developed mild neck
pain and serosanguinous discharge from the right ear which
progressed to frank intermittent bleeding. On examination,
the swelling was tender and nonpulsatile. After admission
the patient had one episode of frank bleeding into the
oropharynx while taking semisolid food.

CT angiographic evaluation of neck vessels revealed a
giant pseudoaneurysm arising from the right middle cer-
vical ICA, measuring 3 x 2 cm, associated with a large
surrounding hematoma (Fig. 1A). The ICA in the region
was attenuated in caliber (Fig. 1B and C). The pseudoan-
eurysm and the hematomas were causing a large swelling
in the neck region with medial projection into the naso- and
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Fig. 1 (A) CTA axial MIP
image showing a large
hematoma with a central
pseudoaneurysm projecting into
the oro- and nasopharynx with
luminal compromise. (B, C)
CTA saggital MIP and VR
images showing a large right
ICA pseudoaneurysm with
irregular contour compressing
on the cervical right ICA

oropharynx with luminal compromise. Endovascular stent-
graft placement across the ICA pseudoaneurysm was
planned.

With the patient under conscious sedation and local
anesthesia, diagnostic digital subtraction angiography was
done via a right transfemoral route using a 5-Fr diagnostic
catheter. It revealed a large pseudoaneurysm, measuring
approximately 3.1 x 1.8 cm, filling through a rent (9 mm
wide) in the mid part of the right cervical ICA (Fig. 2). The
involved segment of the ICA showed mild focal irregu-
larity of luminal outline. Intracerebral circulations were
normal.

The patient was administered intravenous heparin to
achieve an activated clotting time >250 s. An 8-Fr arterial
sheath (65 cm; Arrow) was placed in the proximal right
common carotid artery, through which an 0.018 superstiff
guidewire was advanced across the aneurysm neck and
placed in the petrous ICA under roadmapping.

Over this guidewire a dual-lumen polyethylene delivery
catheter, with a working length of 110 cm, was advanced
into the right ICA, and a 5-cm x 5-mm self-expanding e-
PTFE stent-graft (Viabahn; W. L. Gore & Associates, Inc.,
Flagstaff, AZ, USA) was deployed across the pseudoan-
eurysm, with its distal tip 2 cm beyond the rent and its
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Fig. 2 Digital subtraction
angiography image, right
anterior oblique projection
(RAO): early (A) and late (B)
phase of right common carotid
injection showing a large rent
(arrow) in the right ICA
approximately 3 cm beyond its
origin filling the
pseudoaneurysm

Fig. 3 Digital subtraction angiography image, right anterior oblique
projection. Poststenting right common carotid artery injection show-
ing complete exclusion of the pseudoaneurysm from the circulation,
with normal-caliber right ICA and good intracerebral flow

@ Springer

proximal tip 2 cm proximal to the rent under real-time
high-resolution digital roadmap angiography.

Postprocedure selective right common carotid artery
angiography was done, which demonstrated complete
exclusion of the pseudoaneurysm from the circulation. The
right ICA was patent, having a normal caliber and outline
with the stent in situ (Fig. 3). After stent deployment the
patient was administered 300 mg clopidogrel and 75 mg
aspirin (po) stat, followed by 75 mg clopidogrel and 75 mg
aspirin (od) for 3 months, then 75 mg aspirin indefinitely.

Check CT angiography was done 3 days after stent-graft
repair, which revealed the stent-graft in situ, with normal
patency of the right ICA, having no communication with
the surrounding hematoma in the right parapharyngeal
space (Fig. 4).

In the 3-month follow-up available, the hematoma
resolved spontaneously and the patient remained
asymptomatic.

Discussion

The natural history of untreated carotid artery pseudoan-
eurysm is not well known. The most serious complication
is life-threatening hemorrhage, and urgent arterial occlu-
sion of the feeding artery is presently the treatment of
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Fig. 4 Poststenting CTA MIP
images: stent is seen in situ,
with good apposition to the
vessel walls. (A) It is covering
almost the entire cervical ICA,
with sparing of the carotid
bifurcation and the proximal
right ICA (B, C)

choice in such patients. Most patients undergo prophylactic
surgical or endovascular treatment because of the cata-
strophic consequence of rupture and hemorrhage. Many
treatment options have been pursued involving decon-
structive and reconstructive surgical and endovascular
techniques [7-13, 17-19].

Surgical reconstructive techniques are effective, but
they are difficult for lesions near the skull base [9]. Carotid
sacrifice with trapping or clipping of the aneurysm, either
surgically or by endovascular means using detachable
balloons or coils, is an effective treatment but is possible in
only the limited population of patients with adequate col-
lateral circulation without concomitant bypass [10, 11].

There are few reports of successful endovascular treat-
ment of large cervical ICA pseudoaneurysms using bare,
covered, or overlapping stents with or without secondary
coil embolization of the pseudoaneurysm sac. Roglu et al.
[8] reported a child with a giant upper cervical internal
carotid artery pseudoaneurysm presenting with dysphagia,
respiratory distress, and epistaxis. Rupture of the pseudo-

aneurysm during treatment occurred and prompt
endovascular treatment yielded a good outcome.
Endovascular intervention with bare stents has previ-
ously been reported as an alternative to surgery with
reasonable results. Uncovered stents are effective in treat-
ing a dissecting aneurysm with an intimal flap or small
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defects in the arterial wall, as the stent mesh impedes flow
into the aneurysmal sac, inducing thrombosis or relocating
the intimal flap to occlude the aneurysm. However, flow
into wide-necked aneurysms is difficult to exclude with an
uncovered stent, so coil embolization of the sac through the
stent is often required. Wide-necked saccular aneurysms or
pseudoaneurysms can be more appropriately treated with a
covered stent, leading to immediate and definitive recon-
struction of the arterial wall [12, 13, 15-19].

Mukherjee et al. reported that endovascular stent-graft
placement is a safe, feasible, and effective way to treat
carotid artery aneurysms [12]. Scavee et al. successfully
treated a case of posttraumatic cervical ICA pseudoaneu-
rysm with a covered stent [13]. Maras D et al. suggested
that placement of stent-grafts is a safe and effective method
of treating ICA traumatic pseudoaneurysms resulting from
penetrating craniocervical injuries or skull base fractures
[17]. Baldi et al. successfully treated extracranial ICA
aneurysms with polytetrafluoroethylene self-expanding
endografts using an endovascular approach [18]. The
present case and these reports suggest that endovascular
repair in the form of placement of covered stent-grafts can
be accomplished with preservation of anatomic flow in the
parent vessel and durable exclusion of the pseudoaneurysm
sac.

There are still concerns about the long-term patency of
stents [20], especially those deployed in the young popu-
lation, and it requires further studies with long-term follow-
ups.

References

1. Laitt RD, Lewis TT, Bradshaw JR (1996) Blunt carotid arterial
trauma. Clin Radiol 51:117-122

2. Prétre R, Kiirsteiner K, Reverdin A et al (1995) Blunt carotid
artery injury: devastating consequences of undetected pseudo-
aneurysm. J Trauma 39:1012-1014

3. Borreo E, Doscher W (1988) Left internal carotid artery pseu-
doaneurysm following a cervical lymph node biopsy—a case
report. Vasc Endovasc Surg 22(4):284-287

4. Beena NV, Kishore MS, Ajit M, Vinaya P (2007) Pseudoaneu-
rysm of internal carotid artery. Ind J Pediatr 74(3):307-309

5. Beningfield A, Nehus E, Chen AY, Yellin S (2006) Pseudoan-
eurysm of the internal carotid artery after retropharyngeal
abscess. Otolaryngol Head Neck Surg 134(2):338-339

@ Springer

10.

11.

12.

14.

15.

16.

17.

18.

19.

20.

. Tsuura M, Terada T, Nakai K, Itakura T (1999) Endovascular

stent placement for cervical internal carotid artery aneurysm
causing cerebral embolism: usefulness of neuroradiological
evaluation. Acta Neurochir 141:503-507

. Tannuri U, Mendes de Almeida N, Piske R, Matsumoto T (2003)

Giant pseudoaneurysm of the internal carotid artery causing
upper airway obstruction in a 10-month-old infant treated by
endovascular occlusion and surgical drainage. J Pediatr Surg
38(9):1393-1395

. Kéroglu M, Arat A, Cekirge S, Akpinar E, Eryilmaz A, Akmansu

H, Koroglu KB (2002) Giant cervical internal carotid artery
pseudoaneurysm in a child: endovascular treatment. Neuroradi-
ology 44(10):864-867

. Pulges T, Ellervee K, Varik V et al (2004) Operative treatment of

a pseudoaneurysm of the internal carotid artery in a 9 year old
boy. EJVES Extra 8(2):39-41

Wang X, Chen J-X, Chao Y, Min H (2008) Surgical management
of traumatic intracranial pseudoaneurysms—a report of 12 cases.
Neurol India 56(1):47-51

Horowitz MB, Kopitnik TA, Landreneau F, Ramnani DM (1999)
Multidisciplinary approach to traumatic intracranial aneurysms
secondary to shotgun and handgun wounds. Surg Neurol
51(1):31-42

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

. Scavee V, De Wispelaere J-F, Mormont E et al (2001) Pseudo-

aneurysm of the internal carotid artery: treatment with a covered
stent. CardioVasc Interv Radiol 24(4):283-285

Zhou W, Bush RL, Lin PH et al (2005) Carotid artery pseudo-
aneurysm after endovascular stent placement: diagnosis and
follow-up duplex ultrasonography. J Vasc Ultrasound 29(1):28—
32

Sato S, Nakayama Y, Miura Y, Okamoto Y, Asano H (2007)
Development of self-expandable covered stents. J Biomed Mater
Res B Appl Biomater 83B(2):345-353

Lupattelli T, Garaci FG, Hopkins CEO, Simonetti G (2003)
Covered stent deployment and follow-up of a case of internal
carotid artery pseudoaneurysm. Cerebrovasc Dis 16:98-101
Maras D, Lioupis C, Magoufis G, Tsamopoulos N, Moulakakis K,
Andrikopoulos V (2006) Covered stent-graft treatment of trau-
matic internal carotid artery pseudoaneurysms: a review.
CardioVasc Interv Radiol 29(6):958-968

Baldi S, Rostagno RD, Zander T, Llorens R, Schonholz C,
Maynar M (2008) Endovascular treatment of extracranial internal
carotid aneurysms using endografts. CardioVasc Interv Radiol
31(2):401-403 [PMID: 17593426; MEDLINE]

Lim SP, Duddy MJ (2008) Endovascular treatment of a carotid
dissecting pseudoaneurysm in a patient with Ehlers-Danlos syn-
drome type IV with fatal outcome. CardioVasc Interv Radiol
31(1):201-204 [PMID: 17687602; MEDLINE]

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



	Stent-Graft Repair of a Large Cervical Internal Carotid Artery Pseudoaneurysm Causing Dysphagia
	Abstract
	Introduction
	Case Report
	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


