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Abstract
A 48-year-old man presented with a pseudoaneurysm at the cervical portion of the left internal carotid
artery (ICA) secondary to infection in the deep neck space. Magnetic resonance (MR) imaging demonstrated enhancement of the wall of the ICA and a pseudoaneurysm, considered to be sequelae of infection spread. ICA occlusion occurred on the next day resulting in sudden onset of right hemiparesis and
motor aphasia. The ICA pseudoaneurysm shrank gradually and his neurological deficits improved with
conservative therapy. One month later, he presented with aneurysm regrowth. The common carotid artery was occluded with Guglielmi detachable coils to block arterial flow into the pseudoaneurysm.
There were no neurological complications. Marked enhancement of the ICA wall on computed
tomography and MR imaging may indicate the possibility of vascular complications such as rupture,
pseudoaneurysm development, or ICA occlusion, and consequent neurological deficits. ICA occlusion
caused by spread of infection in the deep neck space may cause accelerated coagulopathy due to ICA
wall inflammation.
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Introduction

We present a rare case of internal carotid artery
(ICA) pseudoaneurysm caused by infection in the
deep neck space.

Infections in the deep neck space are characterized
by the spread of inflammation leading to potential
complications because of the unique anatomical
relations between the adjacent structures.1,5,8,15) The
fascia separating the neck spaces does not provide
anatomical barrier functions, so infections can involve several of the prevertebral, parapharyngeal,
retropharyngeal, and carotid spaces.1,9,15) Extension
of the infection into the carotid or jugular vessels
can result in potentially severe neurological deficits.1,5,8,15) Although the use of antibiotics has reduced
the complication rate of neck space infections,1,9,20)
occurrence may still be life-threatening.18) Vascular
complications of such infections are rare, but the
natural history of untreated cases indicates a poor
prognosis. Therefore, early detection and discovery
of carotid artery involvement are important.9,18,20)
Received

June 15, 2007;

Accepted

infection

Case Report
A 48-year-old man was referred to our hospital with
swelling, redness, and tenderness on the left side of
the neck in May 2002. His medical history revealed
no obvious abnormality. His body temperature was
C on admission. Laboratory examinations
36.99
demonstrated white blood cell count of 7200/mm3,
C-reactive protein level of 0.4 mg/dl, and erythrocyte
sedimentation rate of 36.0 mm/1 hr and 86.0 mm/2
hrs, suggesting chronic active inflammation. We
suspected deep neck infection and administered
antibiotics.
Computed tomography (CT) and angiography suggested an aneurysm at the cervical portion of the
ICA. CT showed the aneurysm wall as irregularly
enhanced and surrounded by hematoma (Fig. 1A).
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Fig. 2

Fig. 1

A, B: Computed tomography scans of the
neck, (A) obtained at admission showing an
aneurysm at the cervical portion of the internal carotid artery (ICA) (arrow), irregular
enhancement of the ICA wall with a partial
defect, and surrounding hematoma (arrowhead), and (B) after angiography showing marked enhancement of the ICA wall
(arrow) but not the external carotid artery
wall (arrowhead). C: Left common carotid
angiogram showing stenosis of the common
carotid artery and the irregularly-shaped
aneurysm at the cervical portion of the ICA.
The diagnosis was pseudoaneurysm.

The walls of the ICA and common carotid artery
(CCA) also showed marked enhancement suggesting
inflammation. The external carotid artery (ECA)
wall was not enhanced (Fig. 1B). Angiography revealed stenosis of the CCA and an irregularlyshaped aneurysm arising from the ICA (Fig. 1C).
The diagnosis was pseudoaneurysm. There were no
abnormal neurological findings. Laboratory test
showed increased sedimentation rate. Arterial blood
culture was negative.
On the following morning, he suddenly manifested right hemiparesis and motor aphasia. Magnetic
resonance (MR) imaging and MR angiography were
performed immediately, and showed multiple
hyperintense lesions on the T2- and diffusionweighted images, suggesting border zone infarction
between the territories of the anterior and middle
cerebral arteries (Fig. 2A). T1-weighted MR imaging
with gadolinium indicated marked enhancement of
the ICA wall and pseudoaneurysm wall (Fig. 2B, C).
MR angiography delineated ICA occlusion, and patent flow into the aneurysm and ECA (Fig. 2D).
Angiography performed 1 week later demonstrated ICA occlusion and preservation of the ECA flow
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A: Diffusion-weighted magnetic resonance
(MR) image obtained after the manifestation
of hemiparesis and motor aphasia showing
multiple hyperintense lesions suggesting
border zone infarction between the territories of the anterior and middle cerebral arteries. B, C: T1-weighted MR images with
contrast medium showing marked enhancement of the internal carotid artery (ICA)
wall (B, arrow) and pseudoaneurysm wall
(C, arrow). D: MR angiogram demonstrating occlusion of the ICA distal to the
aneurysm, and patent flow to the aneurysm
and external carotid artery.

(Fig. 3A), and 2 months later showed marked shrinkage of the aneurysm (Fig. 3B). The patient was then
discharged without neurological deficits. However,
he returned 1 month later complaining of recurrent
neck swelling. Emergency CT and angiography revealed recurrence of the aneurysm and enhancement of the CCA wall (Fig. 3C). Laboratory data
showed no signs of infection. Steroid therapy resulted in disappearance of the CCA wall enhancement
on MR imaging. After confirming tolerance of the
balloon occlusion test, CCA occlusion was performed with Guglielmi detachable coils. After the
procedure, thrombosis of the aneurysm was found,
but the left ECA remained patent via a shunt between the bilateral superior thyroid arteries (Fig.
3D). He was discharged without neurological deficits and antibiotic medication was continued for 2
months. The patient has not experienced aneurysm
recurrence or inflammation during the 4-year follow
up.

Discussion
In our patient, CT detected no indications of inflammatory change in the deep neck space and no
damaged fat tissue. However, he presented with the
typical clinical signs of deep neck infection on the
left side of his neck such as swelling, redness, and
tenderness, so we had to consider spread of the infection into the carotid space, which carries the risk
of thromboembolism, occlusion, pseudoaneurysm
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Fig. 3

Serial angiograms of the left common carotid artery (lateral view), (A) obtained 1 week after
the manifestation of hemiparesis and motor aphasia showing occlusion of the internal
carotid artery, and patent flow to the pseudoaneurysm and the external carotid artery (ECA)
(arrow), (B) 2 months later showing remarkable shrinkage of the aneurysm (arrow), (C) at
readmission showing regrowth of the aneurysm (arrow), and (D) preserved flow to the ECA
through a shunt between the bilateral superior thyroid arteries, with the catheter (arrow)
placed in the right superior thyroid artery.

development, and rupture, resulting in extracranial
hemorrhage.9,15,17,18)
Both CT and MR imaging of our patient demonstrated marked contrast enhancement of the walls of
the ICA and CCA suggesting inflammatory reactions. The underlying mechanism probably involved
spread of the inflammation to the ICA which induced a local response by various cytokines, resulting in endothelial cell dysfunction and swelling.
Consequently, the ICA became permeable and was
thus remarkably enhanced by contrast medium. MR
imaging of a patient with a retropharyngeal abscess
showed enhancement of the wall and narrowing of
the lumen of the ICA, suggesting spasm and arteritis
that reflected both infection and arterial wall inflammation.7) In our case, the walls of the ICA and CCA
were enhanced, but that of the ECA was not enhanced. Therefore, we concluded that flow in the
ECA was preserved after ICA occlusion. We treated
our patient preoperatively with prednisolone to
avoid exacerbation of the inflammation as a consequence of intravascular embolization with detachable coils. Preoperative administration of adrenocorticosteroids effectively controls inflammatory reactions.19)
The ICA occlusion in our patient probably resulted from the production of inflammatory cytokines in
endothelial cells or leukocytes induced by the ICA
response, which transformed the endothelial cell
function from anti-thrombotic to thrombogenic. CT
showed remarkable enhancement of the ICA wall,
suggesting an inflammatory response. Decreased expression of thrombomodulin,11) prostacyclin,4) and

nitric oxide16) facilitated activation of endothelial
cell-induced thrombogenesis in the ICA by inflammatory cytokines, such as tumor necrotizing factora and interleukin-1,2) induced by infection in the
deep neck space.
Surgical ligation of the affected artery is the
definitive treatment,9,10,17) by methods such as balloon catheter occlusion,13) resection,6,14) and reconstruction.8,14) However, suture of the aneurysm is the
most problematic complication in surgical ligation
or repair, so that recently endovascular therapy has
been used as a surgical adjunct and has improved
patient outcome.3,12,15,20) The object of endovascular
therapy is to prevent hemorrhage or embolism, and
reduce the mass effect on the surrounding structures. The most difficult problem with intravascular
embolization is the placement of foreign materials
into the focus of the inflammation. For this reason,
prolonged antibiotic therapy may be indicated after
embolization.3)
Infection originating in the deep neck space may
become life-threatening in patients with ICA involvement, so careful attention must be paid to
marked enhancement of the ICA wall on CT and/or
MR imaging.

References
1)
2)

Beasley DJ, Amedee RG: Deep neck space infections.
J La State Med Soc 147: 181–184, 1995
Beretz A, Klein-Soyer C, Archipoff G, Camilla C,
Brisson C, Freyssinet JM, Cazenave JP: Modulation
by cytokines of leukocyte-endothelial cell interac-

Neurol Med Chir (Tokyo) 48, May, 2008

ICA Pseudoaneurysm
tions. Implications for thrombosis. Biorheology 27:
455–460, 1990
3) Brochu B, Dubois J, Garel L, Quintal MC, Roy D:
Complications of ENT infections: pseudoaneurysm
of the internal carotid artery. Pediatr Radiol 34:
417–420, 2004
4) Frangos JA, Eskin SG, McIntire LV, Ives CL: Flow effects on prostacyclin production by cultured human
endothelial cells. Science 227: 1477–1479, 1985
5) Gonda RL Jr, Gutierrez OH, Hengerer AS, De Weese
JA: Pharyngeal abscess with external carotid artery
erosion and pseudoaneurysm. A combined radiologic and surgical management. Pediatr Neurosurg 16:
21–24, 1990-1991
6) Hosoda K, Fujita S, Kawaguchi T, Shibata Y, Tamaki
N: The use of an external-internal shunt in the treatment of extracranial internal carotid artery saccular
aneurysms: technical case report. Surg Neurol 52:
153–155, 1999
7) Ide C, Bodart E, Remacle M, De Coene B, Nisolle JF,
Trigaux JP: An early MR observation of carotid involvement by retropharyngeal abscess. AJNR Am J
Neuroradiol 19: 499–501, 1998
8) Jebara VA, Acar C, Dervanian P, Chachques JC,
Bischoff N, Uva MS, Julia P, Deloche A, Fabiani JN,
Carpentier A: Mycotic aneurysms of the carotid arteries. Case report and review of the literature. J Vasc
Surg 14: 215–219, 1991
9) Krysl J, Noel de Tilly L, Armstrong D: Pseudoaneurysm of the internal carotid artery: complication
of deep neck space infection. AJNR Am J Neuroradiol
14: 696–698, 1993
10) Lueg EA, Awerbuck D, Forte V: Ligation of the common carotid artery for the management of a mycotic
pseudoaneurysm of an extracranial internal carotid
artery. A case report and review of the literature. Int J
Pediatr Otorhinolaryngol 33: 67–74, 1995
11) Malek AM, Jackman M, Rosenberg RD, Izumo S: Endothelial expression of thrombomodulin is reversibly
regulated by fluid shear stress. Circ Res 74: 852–860,
1994

Neurol Med Chir (Tokyo) 48, May, 2008

12)

13)

14)

15)

16)

17)

18)

19)

20)

219

Mordekar SR, Bradley PJ, Whitehouse WP, Goddard
AJP: Occult carotid pseudoaneurysm following streptococcal throat infection. J Paediatr Child Health 41:
682–684, 2005
Nadar R, Mohr G, Sheiner NM, Tampieri D, Mendelson J, Albrecht S: Mycotic aneurysm of the carotid bifurcation in the neck: case report and review of the
literature. Neurosurgery 48: 1152–1156, 2001
Raptis S, Baker SR: Infected false aneurysms of the
carotid arteries after carotid endarterectomy. Eur J
Vasc Endovasc Surg 11: 148–152, 1996
Reisner A, Marshall GS, Bryant K, Postel GC, Eberly
SM: Endovascular occlusion of a carotid pseudoaneurysm complicating deep neck space infection in
a child. Case report. J Neurosurg 91: 510–514, 1999
Rubanyi GM, Romero JC, Vanhoutte PM: Flow-induced release of endothelium-derived relaxing factor. Am J Physiol 250(6 Pt 2): H1145–1149, 1986
Salinger S, Pearlman SJ: Hemorrhage from pharyngeal and peritonsillar abscesses. Arch Otolaryngol 18:
464–509, 1993
Stevens HE: Vascular complication of neck space infection: case report and literature review. J Otolaryngol 19: 206–210, 1990
Takagi A, Kajiura N, Tada Y, Ueno A: Surgical treatment of non-specific inflammatory arterial
aneurysms. J Cardiovasc Surg (Torino) 27: 117–124,
1986
Tanaka H, Patel U, Shrier DA, Coniglio JU: Pseudoaneurysm of the petrous internal carotid artery after
skull base infection and prevertebral abscess
drainage. AJNR Am J Neuroradiol 19: 502–504, 1998

Address reprint requests to: Yasuhiko Hayashi, M.D.,
Department of Neurosurgery, Graduate School of
Medical Science, Kanazawa University, 13–1
Takara–machi, Kanazawa, Ishikawa 920–8641,
Japan.
e-mail: yahayashi＠ns.m.kanazawa-u.ac.jp

