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Abstract

Extracranial carotid artery aneurysms in children are extremely rare,
nevertheless associated with a great potential of thromboembolic
episodes and rupture especially those with mycotic origin. The
surgical treatment is very challenging, and there is still a controversy
concerning revascularisation after the resection of the aneurysm.

In this manuscript, we report the observation of an 8-year-old boy
with the medical history of Leukemia who is admitted urgently for a
mycotic right common carotid artery aneurysm, occurring after a
chemoport infection who was operated on in our cardiovascular
surgery department with surgical resection and ligation. It is the
second report in the pediatric literature of a mycotic pseudoaneurysm
situated in the common carotid artery, but the first documented by
medical imagery. Through this case, we highlight that ligation of the
infected carotid artery can be a safe and efficient alternative especially
in Children.

Keywords
Mycotic, aneurysm, children, carotid

Open Peer Review

Reviewer Status ¥

Invited Reviewers

1 2
version 1 v v
14 Jul 2021 report report

1. Fabien Koskas, University Hospital La Pitié-
Salpétriere, Paris, France

Paris Sorbonne Université, Paris, France

2. Maurizio Domanin =, Istituto di Ricovero e
Cura a Carattere Scientifico Ca Granda
Ospedale Maggiore Policlinico, Milan, Italy

Universita degli Studi di Milano, Milan, Italy

Any reports and responses or comments on the

article can be found at the end of the article.

Page 1 of 11


https://f1000research.com/articles/10-564/v1
https://f1000research.com/articles/10-564/v1
https://orcid.org/0000-0002-7387-4601
https://orcid.org/0000-0002-4281-0111
https://orcid.org/0000-0001-5165-8257
https://doi.org/10.12688/f1000research.54206.1
https://doi.org/10.12688/f1000research.54206.1
https://f1000research.com/articles/10-564/v1
jar:file:/work/f1000research/webapps/ROOT/WEB-INF/lib/service-1.0-SNAPSHOT.jar!/com/f1000research/service/export/pdf/#
jar:file:/work/f1000research/webapps/ROOT/WEB-INF/lib/service-1.0-SNAPSHOT.jar!/com/f1000research/service/export/pdf/#
https://orcid.org/0000-0001-7510-3520
http://crossmark.crossref.org/dialog/?doi=10.12688/f1000research.54206.1&domain=pdf&date_stamp=2021-07-14

EIOOOResearch F1000Research 2021, 10:564 Last updated: 03 NOV 2021

Corresponding author: Ben Mrad Melek (benmradmelek@yahoo.fr)

Author roles: Imtinene BM: Writing - Original Draft Preparation; Miri R: Writing - Original Draft Preparation; Melek BM: Writing -
Review & Editing; Aloui W: Writing - Original Draft Preparation; Mleyhi S: Resources; Ben Aba N: Resources; Ihsen Z: Supervision;
Kalfat T: Project Administration, Resources, Supervision; Denguir R: Validation

Competing interests: No competing interests were disclosed.
Grant information: The author(s) declared that no grants were involved in supporting this work.

Copyright: © 2021 Imtinene BM et al. This is an open access article distributed under the terms of the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

How to cite this article: Imtinene BM, Miri R, Melek BM et al. Case Report: Mycotic common carotid artery pseudoaneurysm in a
child. A case report. [version 1; peer review: 2 approved] F1000Research 2021, 10:564 https://doi.org/10.12688/f1000research.54206.1

First published: 14 Jul 2021, 10:564 https://doi.org/10.12688/f1000research.54206.1

Page 2 of 11


mailto:benmradmelek@yahoo.fr
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.12688/f1000research.54206.1
https://doi.org/10.12688/f1000research.54206.1

F1000Research 2021, 10:564 Last updated: 03 NOV 2021

Introduction

Mycotic extracranial carotid artery aneurysm (ECAA) in children is extremely rare but associated with a high potential for
rupture and thromboembolic episodes.' The surgical management is challenging and subject to controversy concerning
the adequate technique.

In this article, we present an 8-year-old boy with a case of mycotic ECAA who was operated on in our cardiovascular

surgery department. It is the second report in the literature of a mycotic pseudoaneurysm located in the common carotid
2,3

artery.”

Case report

An eight-year-old male North African child treated for leukemia was referred to our cardiovascular surgery department
for management of a right lateral-cervical mass. The patient did not report any history of tonsillectomy or cervical trauma.
The child was being followed for acute lymphoblastic leukemia type B for which he was receiving polychemotherapy.
He had central venous ports (chemoports) placed via the right internal jugular vein one month prior to admission.
The chemoport was complicated by a venous thrombosis with port chamber infection two weeks after its implantation.
The chamber and the central venous catheter were removed, and the child received a double intravenous broad-spectrum
antibiotic (Amoxicillin-Clavulanic Acid and Sulfamethoxazole) treatment two weeks before admission. The patient
subsequently developed a right latero-cervical mass one day before admission.

Upon physical examination, the child was in good general condition, awake and alert. He was feverish (temperature =
38.9 EC); cardiac and pulmonary examinations were normal. Neurological examination was normal, notably without
signs of facial weakness. Otorhinolaryngological examination was normal, ears and nose were clean. The pharynx exam
was also normal, notably without erythema, exudates, or pharyngeal oedema. The patient had a right latero-cervical
tumefaction (Figure 1) painful to palpation, pulsatile and expansive (3 cm-long large axis), with inflammatory signs all
around.

He also presented a cutaneous ulceration with a diameter of 5 cm, located under the right clavicle (former location of
the implantable chamber), with inflammatory signs all around (Figure 1). Complete blood count revealed anaemia
with a haemoglobin level of 9.6 g/dL. (Normal: 11.9-15 g/dl), thrombocytopenia with platelet levels of 126,000 per
mcL (Normal: 150000-400000 mcL), and hyperleukocytosis with a leukocyte count of 22,3 x 10°/L (Normal: 4.5-14.5 x
10°/L). The C-reactive protein reached 95 mg/dl. (Normal: < 5 mg/dl).

A cervical ultrasound found a right common carotid artery (CCA) false aneurysm measuring 29-28 mm of axis, with
inflammation of the right cervical subcutaneous tissue associated with huge cervical lymphadenopathies. A cervical
Angio-Computed Tomography (CT) scan (Figure 2) showed a 3 cm pseudoaneurysm of the right CCA beginning 2 cm
from its origin and at a distance from the carotid bifurcation, with the presence of multiple cervical lymphadenopathies
and an unimpaired cerebral circulation through the polygon of Willis.

Haemocultures were carried out but did not find any isolated pathogens.

Figure 1. Right latero-cervical mass (3 cm of large axis), with inflammatory signs all around (red arrow) with
cutaneous ulceration 5 cm in diameter located under the right clavicular (blue arrow) (former location of the
implantable chamber).
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Figure 2. Cervical computed tomography angiogram showing a 3 cm right common carotid artery pseudoa-
neurysm beginning at 2 cm of its origin and at a distance from the carotid bifurcation (red arrow), with the
presence of multiple cervical lymphadenopathies.

Figure 3. Preoperative view, the CCA was dissected and controlled and clamped at its origin and terminated
just before the carotid bifurcation (blue arrow). Mycotic aneurysm, and all-around infected tissues were
resected (yellow arrow).
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The patient was operated on the evening of his admission. The procedure was carried out under general anaesthesia. The
surgical incision was a lateral right cervicotomy extended to the sternal fork. First, the CCA was dissected and controlled
at its origin and terminated just before the carotid bifurcation (Figure 3). An arterial clamping was made on both sides
of the mycotic aneurysm, and resection of the latter, and all-around infected tissues, was performed (Figure 3). Our
first strategy was to use the greater saphenous vein for reparation. However, given the extent of the infection with
brittle arterial tissue, the existence of cutaneous fistula (Figure 4), and the excellent pulsatile arterial reflux from the CCA,
the decision was made to make a simple ligation of the artery to avoid complications, especially graft rupture (Figure 5).

Figure 5. Preoperative view showing ligation of the two extremities of the CCA (yellow arrow) after total
debridement of the infected area (green arrow).
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The immediate surgical procedure was simple, with an alarm clock on the operating table and without neurological
deficit.

During the postoperative period, the child was hospitalized in the intensive care unit. Excised local lymph nodes and
aneurysm tissues were sent for bacteriological and pathologic examination. The culture of bacteriological samples was
negative, a predictable result given the probabilistic antibiotic therapy introduced from the first presentation of symptoms.
Repeated haematological analysis showed that his leukocyte levels had dropped to normal values.

The patient made an ordinary recovery and was discharged after two weeks. Low-dose aspirin (75 mg per day) with
6 weeks of oral antibiotics (Amoxicillin/Clavulanate 15 mg/kg every 12 hours) were prescribed. Upon one-year follow-
up, the neurological examination was normal, and in particular showed no neurological sequelae.

Discussion

Extracranial carotid aneurysms are uncommon in the paediatric population. Therefore, their natural history remains
unclear. A literature review that was published in 2021 revealed that only 26 cases of infectious extracranial carotid artery
pseudoaneurysms had been reported since 1990.”

Most of the infectious extracranial carotid pseudoaneurysms occur in the internal carotid artery.' The first case of an
extracranial pseudoaneurysm of the common carotid artery was reported by Willemsen in 1997;” our report is the second
one in the medical literature.

In childhood, ECCA formation is mainly secondary to infection or trauma.” Historically, ear/nose/throat infections are
associated with some vascular complications, such as the Lemierre syndrome (thrombosis of the internal jugular vein)
and, uncommonly, carotid artery false aneurysm.”* However, these complications have become exceptional nowadays
due to the widespread use of antibiotics.’

The physiopathogenesis of the carotid false aneurysm in this case is not completely clear. We thought that the contiguous
dissemination of infection into the parapharyngeal area appeared to be the main cause. In the study herein, the child had an
infection of the chemoport implanted via the right internal jugular vein, which we presumed to be responsible for this deep
neck infection. Pseudoaneurysm formation is secondary to fragilization and dilatation of the arterial wall by infectious
arteritis.” This infection was promoted by the state of immunodepression caused by his leukemia. The interval separating
the initial infection and the diagnosis of the pseudoaneurysm was 15 days in our case. This is in line with the data reported
in the literature.’

Pulsatile cervical mass is the most frequent clinical presentation of ECCA in the surgical literature.” Other clinical signs
are dyspnea, dysphagia, and voice hoarseness by compression of adjacent anatomical and nervous structures.'’™”
Neurological symptoms have been noted in relation with either a cerebral infraction or Horner’s syndrome.’

In addition, a patient may present with a haemorrhage secondary to the rupture of the pseudoaneurysm.’ This
complication is more frequent with mycotic aneurysm.” Pourhassan et al., reported a rupture rate of around 42% in
their review of literature concerning carotid aneurysms in children.'

The diagnosis in this case was based on cervical Doppler ultrasound and CT angiogram.”™ It is highly necessary to assess
the Willis polygon and the structures surrounding the aneurysm, before any possible surgical procedure in order to reduce
complications. Cervical angiography is performed only if an endovascular treatment is considered.”’

It is important to note the lack of evidence-based treatment guidelines for this complication in paediatric patients.
However, given the high risk of rupture, urgent intervention is highly recommended. "

Several treatment strategies with different levels of efficacy and limitations are available in cases of children with
infectious extracranial carotid pseudoaneurysm, including surgical treatment, endovascular treatment, or a combination
of the two.’

Pseudoaneurysm resection with restoration of the arterial continuity using a saphenous venous graft is the most habitual
surgical treatment.” However, in children, arterial reparation may not be realizable if the greater saphenous vein is small in
diameter. In these cases, ligation can be proposed. In addition, reconstructive techniques are challenging because of
inflammation and proximity of cranial nerves. '’
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A few cases of ligation of CCA or ICA among the paediatric population, as in our case, have been reported in the
literature. The risk of stroke is relatively low in children in contrast with adults.”'* However, we can only perform

ligation if the collateral circulation is intact, in order to minimize neurologic consequences.

6,11,15,16

Endovascular techniques such as stenting, and coil embolization have provided a less invasive approach to the treatment
of infectious pseudoaneurysms in children.'” However, there is still concern that coil embolization or stenting for
infectious area may expose patients to an increased risk of persistent infection.'” In all cases, we must combine a
4-6 weeks broad-spectrum antibiotic therapy with the chosen surgical or endovascular treatment.’

Like our patient, in the majority of paediatric cases, an uneventful early outcome is reported.' However, there is a lack of

data on long-term consequences.

Conclusion

Mycotic carotid pseudoaneurysm is a rare complication in children, but associated with a high risk of fatal rupture. When
diagnosed, it should be treated urgently. Surgical ligation seems to be a reasonable and viable choice of treatment,

especially in children.
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father of the patient.
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The case presented here is well described by the authors, such as all the possible options for its
repair have been deeply analyzed.

In my personal experience, in particular in children or younger people, I always suggest exploring
the possibility of arterial reconstruction. My personal experience on a similar case, but without any
spread of local infection that could be eventually inserted among the references, was to
reconstruct the whole carotid bifurcation using the greater saphenous vein and one of its major
tributaries (Giacomini's vein) (please see Domanin et al., 2018"). If feasible, biological grafts are
resistant to infections and guarantee high rates of patency in the long term.

Anyway, also the choice of the ligature of the carotid artery can be successful, if a valid collateral
circulation, sustained by the contralateral carotid or by the vertebral circle, is present and well
documented both by Doppler Ultrasound and Computed Tomography Angiography (or Magnetic
Resonance Angiography). Moreover, a valid backflow, together with the measurements of the
stump pressure from the ipsilateral internal carotid, can give further valuable information
regarding the status of collateral supply to the brain.

The background of the case's history and progression is well detailed even if, in all these cases, the
real event which leads to pseudoaneurysm development can only be supposed.

Anyway, the work of Imtinene et al. is clearly presented with updates on the most recent literature
regarding this niche topic and conclusions are correct and well balanced. The major problem is
related to the extreme rarities of such cases and, as reported by the authors, the complete lack of
evidence and the absence of guidelines.

In this way, I think that every report on bailout treatments for arterial disease in newborns or
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children can be helpful for all the surgical community in order to provide and share therapeutic
ideas for these really challenging cases.

I congratulate the authors for their very interesting study which turns the lights on in this disputed
topic.
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Is the background of the case’s history and progression described in sufficient detail?
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Are enough details provided of any physical examination and diagnostic tests, treatment
given and outcomes?
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Is sufficient discussion included of the importance of the findings and their relevance to
future understanding of disease processes, diagnosis or treatment?
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Is the case presented with sufficient detail to be useful for other practitioners?
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In this paper, an original pediatric case of mycotic aneurysm of the common carotid is presented
and well documented. Given the seldomness of such cases, the case deserves publication.
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Strategy and tactics in emergency are well explained, justified and post-hoc-approved by the
uneventful outcome. The paper will be particularly useful for a young vascular surgeon confronted
with such an unusual challenge, especially in emergency. Moreover, the discussion on whether or
not revascularize is particularly relevant from a medicolegal point of view. Young surgeons may be
confronted with septic disasters affecting arteries of potentially vital arteries. There is then a
choice between ligating to minimize the hemorrhagic risk but with the sacrifice of an artery of vital
or functional importance or revascularizing, a much more complex procedure with an eventual
risk of hemorrhagic, therefore vital complications. Strategic decisions must then be taken often in
emergency and such decisions medicolegally expose the taker if eventually the vital of functional
prognosis of the patient is affected. In our societies where the medicolegal issue is more and
more a concern, it is important that published papers like this one show that the decision of
ligating a potentially vital artery like the common carotid does not always result in a
cerebrovascular disaster. I strongly recommend indexing.
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