
From th

Trust

Unive

Free

Author

Corresp

Trust

lui@d

The edi

disclo

manu

2468-4

� 2022

Surge

creat

https://
Mycotic internal carotid artery pseudoaneurysm

secondary to Mycobacterium tuberculosis

Dennis H. Lui, MBChB,a,b Shreena Patel, MBBS,c Ruhaid Khurram, MBBS,c Michael Joffe, MBChB, MMed,c

Jason Constantinou, MBBS, MD,a and Daryl Baker, MBBCh, PhD,a London, UK
ABSTRACT
Mycobacterium tuberculosis is a rare causative agent for mycotic aneurysms of the extracranial carotid arteries. We
describe a case of acute mycotic pseudoaneurysm and abscess in the right proximal internal carotid artery in close
proximity to the carotid bifurcation, and subsequent management with antibiotic therapy, surgical debridement and
resection with an end-to-end anastomosis. (J Vasc Surg Cases Innov Tech 2022;8:251-5.)
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Mycotic extracranial carotid artery aneurysms are rare
lesions and Mycobacterium tuberculosis is a highly un-
usual causative organism.1-3 Principles of treatment
revolve around targeted antibiotic therapy followed by
surgical excision and repair, or endovascular exclusion
in a hostile neck. We present a case of an internal carotid
artery (ICA) pseudoaneurysm secondary to miliary tuber-
culosis with an associated caseating tubercular lymph-
adenitis and large neck abscess. The patient gave their
consent for their clinical history and images to be pub-
lished in this report.

CASE
A 50-year-old African Caribbean man was admitted

with symptoms of a large swelling and carotidynia in
the right neck. The patient described a history of trauma
to the neck 6 months prior, secondary to mild pene-
trating injury at the site from a thorn bush.
He subsequently developed back and hip pains and

decreased mobility, prompting admission to another
hospital and a biopsy of the lumbar spine. He was dis-
charged until re-presenting with right neck symptoms.
No neurological symptoms were present and other
past medical history, social and travel histories were un-
remarkable. On examination, the patient was thin
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(body mass index of 18.4), had a persistent tachycardia
with hypertension (172/87 mm Hg), and was not jaun-
diced or cyanosed. A large, painful, indurated and pulsa-
tile mass was present in the right neck, in cervical levels II
and III. His white cell count was elevated at 11,500/mL and
C-reactive protein was elevated at 88 mg/L.
Computed tomography (CT) angiography of the aortic

arch, cervical vessels, and head revealed a 10 � 9 mm
bilobed pseudoaneurysm arising from the origin of the
right ICA, and an overlying 4 � 3 cm collection (Fig 1).
These findings were confirmed with duplex ultrasound
and contrast-enhanced magnetic resonance angiog-
raphy, which identified features of an extensive abscess
originating from the right carotid space and extending
into the adjacent soft tissues (Fig 2). Fluorodeoxyglucose
positron emission tomography imaging illustrated
intense uptake from the pseudoaneurysm, lungs, and
right sacroiliac joint. Because these findings were highly
suspicious for tuberculosis infection, results from the pre-
vious spinal biopsies were requested, which confirmed
chronic granulomatous inflammation. Polymerase chain
reaction tests were positive for M tuberculosis. He
received a formal diagnosis of multifocal tuberculosis
with cervical and mediastinal lymphadenopathy, L3/L4
facet joint and sacroiliac joint involvement, and paraspi-
nal collection.
The patient was started on targeted antimicrobial treat-

ment (rifampicin, isoniazid, ethambutol, and pyrazina-
mide, with pyridoxine), and counselled for emergent
open repair and surgical debridement of right cervical
tuberculous abscess. An autologous long saphenous
vein conduit for bypass was not an option owing to the
poor quality and size of the patient’s leg veins. The case
was performed under general anesthesia with electroen-
cephalographic monitoring and routine invasive hemo-
dynamic monitoring. Significant airway edema was
noted upon placement of the endotracheal tube. An
oblique incision anterior to the sternocleidomastoid
muscle was made, and the right common carotid artery,
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Fig 1. Computed tomography (CT) angiogram of the ca-
rotid arteries in (A) axial, (B) sagittal, and (C) oblique three-
dimensional vessel volume rendered image projections,
demonstrating a bilobed aneurysm arising from the
proximal right internal carotid artery (ICA) and the carotid
bulb, just distal to the bifurcation of the right common
carotid artery (yellow arrows). Note the area of hypo-
attenuation surrounding the right ICA aneurysm,
measuring 4.3 � 3.5 cm, consistent with a collection.
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internal jugular vein, and external carotid artery were
dissected and controlled. The pseudoaneurysm could
not be dissected free from surrounding structures owing
to extensive inflammation. A large abscess containing
200 mL of pus was drained, and the pseudoaneurysm
was opened, with good back-bleeding encountered.
The distal ICA was then controlled, allowing resection
of the damaged proximal ICA. With the common carotid
and internal carotid sufficiently mobilized, the external
carotid artery was ligated and divided, and a primary
end-to-end anastomosis was performed between the
common carotid artery and ICA (Fig 3). Careful washout
of the wound was performed and a drain was left in
situ. Tissue and pus from the wound were positive by
polymerase chain reaction for M tuberculosis. Subse-
quent culture and sensitivities were performed, which
showed full sensitivity to antimicrobial treatment.
Postoperatively, the patient reported a significant

improvement in pain, with no gross motor or sensory
neurological deficit. The cranial nerves were intact save
for contralateral deviation in his tongue. A postoperative
CT angiogram confirmed patency of the anastomosis
and no intracranial changes and aspirin 75 mg once daily
was commenced. He was discharged home 4 days after
surgery and continued antimicrobial therapy. Pyrazina-
mide was withdrawn owing to episodes of gout, and
moxifloxacin was commenced as a replacement. At the
3-month follow-up, the patient described symptoms of
sharp pain around the right face each time he started
his meals, which persisted despite consultations with
the specialist pain clinic and speech and language ther-
apy. A presumptive diagnosis of first-bite syndrome was
made, and the patient was treated with ultrasound-
guided botulinum toxin injection around the parotid
gland, with moderate relief to his symptoms. The patient
had ongoing hyperalgesia of the skin around his scar at
the 6-month follow-up. CT angiograms were performed
at 2, 6, and 12 months postoperatively, and a magnetic
resonance angiogram was performed at the 6-month
postoperative follow-up, showing patent carotid anasto-
mosis and no recurrence of pseudoaneurysm. The pa-
tient continues to have ongoing surveillance and
antimicrobial therapy.
DISCUSSION
Extracranial carotid aneurysms account for less than 4%

of all peripheral arterial aneurysms.4-7 They are most
commonly caused by trauma, previous surgery, or
atherosclerosis.6 The first carotid aneurysm was surgically
treated by Sir Astley Cooper in 1805, and surgical man-
agement remains the mainstay of treatment.8 More
recently, endovascular treatments have also been used
to treat extracranial carotid aneurysms, with good
short-term results.4,9

Mycotic carotid artery aneurysms, both intracranial and
extracranial, are highly unusual lesions and have been
associated with bacterial endocarditis, intravenous drug
abuse, dental infection, ingested foreign bodies, and bac-
terial sinusitis.1,10-13 The usual causative organisms of
mycotic aneurysms include Staphylococcus aureus,
Escherichia coli, and Salmonella species, although Strep-
tococcus and Klebsiella species have also been impli-
cated.1-3,14-16 Although historically more prevalent, M
tuberculosis has been a rare causative pathogen in the
formation of mycotic carotid aneurysms for the last cen-
tury, with only four previous cases reported in litera-
ture.2,3,17 Mycobacterial mycotic aneurysms in the
carotid artery have also been described after bacillus
Calmette-Guerin therapy for bladder cancer.18,19



Fig 2. Magnetic resonance imaging of the neck with gadolinium contrast. A, Precontrast axial T1-weighted
image showing a heterogenous, locally expansile lesion within the right carotid space extending into the
right parapharyngeal, retromandibular and parotid spaces. This demonstrates complete ring enhancement on
postcontrast imaging (B) and is consistent with an abscess. C, Coronal postcontrast T1-weighted image illus-
trating the right carotid space abscess with prominent vascular flow voids within the right internal carotid artery
(ICA) pseudoaneurysm. D, Time-of-flight (TOF) sequence once again delineating the proximal right ICA bilobed
pseudoaneurysm (yellow arrow).
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The pathogenesis of mycotic aneurysms involving M
tuberculosis begins with either an (1) external invasion
of the bacilli through tunica adventitia and media via
seeding from vasa vasorum, adjacent lymph nodes, or
adjacent abscess, or rarely (2) direct hematogenous
seeding of tuberculous bacilli to the tunica intima (espe-
cially around atherosclerotic plaques).20 Subsequent
necrotizing granulomatous inflammation degrades the
artery wall integrity, leading to aneurysm or pseudoa-
neurysm formation. In this case, we believe that the pa-
tient with latent tuberculosis developed a reactive
lymphadenitis, secondary to penetrating injury to the
neck, which subsequently evolved into an abscess and
eroded the right ICA.
Mycotic carotid aneurysms are associated with high

morbidity and mortality, with potential complications,



Fig 3. A, Intraoperative view of common carotid artery (CCA), carotid bifurcation, internal carotid artery (ICA)
with proximal defect and damaged artery wall (yellow arrow), and external carotid artery (ECA). B, Completed
common carotid to internal carotid end-to-end anastomosis.
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including rupture and fatal hemorrhage, fistulation,
airway compromise, stroke, cranial nerve palsies, and
intracerebral abscesses by hematogenous
metastases.1,2,10,16,18,19,21 In patients with an active suppu-
rative infection in the neck, airway edema and compro-
mise may be encountered; therefore, the careful
induction of anesthesia and airway management are
mandatory. The limited reports of mycotic carotid artery
pseudoaneurysms in the literature uniformly support the
combined strategy of antibiotic therapy and prompt sur-
gical management.1,2,9,14,15 After excision of the damaged
artery, different techniques to restore antegrade flow
have been described in the literature, including primary
end-to- anastomosis; in situ bypass with autologous
deep vein, artery, or synthetic conduit; or repair with
patch for very localized lesions. Ligation of the damaged
carotid artery is also an option, especially in the emer-
gency setting, but has been associated with poor out-
comes.1 Although synthetic grafts impregnated with
rifampicin could theoretically be used, the implantation
of such a graft into an infected surgical field could lead
to graft infection and potential anastomotic blow-out.
More recently, hybrid and staged management for
mycotic carotid aneurysms have been described, where
a covered endovascular stent is temporarily deployed
to exclude the pseudoaneurysm, followed by an open
surgical debridement.13,15 In our case, endovascular man-
agement was considered carefully, particularly as a po-
tential temporizing measure while antibiotics were
initiated. However, we ultimately proceeded with open
surgical management and control of sepsis, owing to
concerns regarding bacterial embolization and the risk
of cerebral abscesses or stent infection. Careful
postoperative surveillance is highly important to identify
any potential recurrence.

CONCLUSIONS
Mycotic carotid aneurysms are highly morbid condi-

tions that require prompt medical and surgical manage-
ment. Although M tuberculosis is a rarely reported
causative organism, clinicians should be aware of this
condition in patients with any history or suspicion of
tuberculosis and a pulsatile neck mass.

The authors acknowledge the assistance of Dr Pen-
charz, Dr Lucinda Cruddas, Dr Farah Jabeen, Dr Ruwan
Weerakkody, Dr Ahmed Helal, and Dr Shahinda Elanwar
in the preparation of this article.
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