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Dissecting aneurysm of the middle cerebral artery treated
with heparin infusion in a 6-year-old child; neurological
recovery with delayed spontaneous thrombosis:
case illustration and literature review
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Abstract Aneurysms in the pediatric population are a

rare pathology with specific features which requires a deep

knowledge of their pathogenesis for the best therapeutic

choice; the authors report their experience with a patient

presenting aneurysm of the middle cerebral artery (MCA)

associated with proximal stenosis of the vessel. A six-year-

old girl came to our observation after sudden onset of

headache and left hemiparesis. Angio-MRI and angio-CT

scan showed a right MCA dissecting aneurysms associated

with proximal stenosis of the vessel. Patient started a

therapy with low molecular weight heparin (LMWH),

replaced, 15 days later, with acetyl-salicylic acid (ASA).

Patient showed a rapid and almost complete neurological

recovery, despite several radiological exams confirmed a

complete occlusion of the right MCA. As many other

authors noted, dissecting aneurysms in the pediatric pop-

ulation are probably due to a defect of the entire arterial

wall. Combination of stenosis, turbulence and partial

thrombosis of the aneurysm led to a complete occlusion of

artery involved, leading to the formation of collateral cir-

cles. In our case, complete thrombosis was probably

delayed with anticoagulant therapy and the progressive

reinforcement of collateral circles lead to the patient’s

neurological recovery.
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Introduction

Aneurysms in childhood are a rare pathology; incidence is

estimated between 0.5 and 5% [1–3]. Many studies have

been published about their pathogenesis, but risk factors

are still a matter of discussion; although some of the

authors consider them as a congenital disease [4, 5], it has

been suggested that various vessel wall dysfunctions can

result in a failure to repair insults; subsequently, associated

conditions (infections, traumas, etc.), which act on the

vessel structural defect, lead to the formation of the

aneurysm [6, 7]. On the basis of aetiology and morpho-

logical features, four groups of paediatric aneurysms can be

identified: dissecting, infectious, traumatic and saccular

aneurysms [6, 7].

Dissecting aneurysms (fusiform aneurysms) are rela-

tively more common in the paediatric population and show

several differences when compared with the adult ones;

they are often found in the posterior circulation and are

associated with proximal or distal stenosis of the artery

involved; spontaneous thrombosis of the aneurysm can

cause a complete occlusion of the artery, with the possi-

bility of neurological deficits. We report the case of a six-

year-old girl with a right middle cerebral artery (MCA)

dissecting aneurysm and acute onset of hemiparesis, treated

in emergency with low molecular weight heparin (LMWH)

infusion, who presented neurological recovery and sec-

ondary complete occlusion of the vessel.
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Case report

A six-year-old girl was admitted to emergency department

with acute onset of headache, asthenia and left hemipare-

sis; her vital signs were normal. Strength on the left side of

the body was 2/5. No previous pathologies were referred by

her parents; her blood exams were normal.

CT scans showed a small hyperdense spot located in

the middle portion of the right Sylvian fissure (Fig. 1a). A

contrast enhanced MRI scan confirmed a hypointense

image in T2-weighted, fast field echo (FFE) and in T1-

weighted images, without any enhancement after gado-

linium injection; DWI images also revealed a hyperin-

tense area (hypointense on ADC sequences) in right basal

ganglia, which was suspected to be an oncoming ischemic

lesion on right MCA territory (Fig. 1b, c). Angio-MRI

showed a dissecting aneurysm of the M1 segment of the

right MCA and a reduction of caliber of the artery

proximal to the aneurysm (Fig. 1d), associated with a

stenosis of the right middle cerebral artery (MCA) along

its M1 segment.

Therapy started with infusion of 1,100 UI of LMWH in

bolo, followed by an intravenous infusion of 500 UI of

LMWH for 1 h. After 12 h, the patient’s neurological

conditions started to improve, showing mild regression of

her hemiparesis. After 3 days, a CT and angio-CT scan

confirmed the presence of a right M1 dissecting aneurysm

associated with proximal stenosis of the artery (Fig. 1e).

After 15 days, the patient started to assume oral therapy

with 25 mg of acetyl-salicylic acid (ASA) for a month. One

and three months later, several angio-MRI scans revealed a

complete occlusion of the right MCA (Fig. 1f), but phys-

ical examination revealed complete regressions of the

neurological symptoms (upper arm strength 4/5). After

3 years of follow-up, the patient presents slight hemipa-

resis (4/5).

Discussion

Aneurysms in childhood are rare; their prevalence is esti-

mated around 0.5–5% in most of the series [1–3, 8], with an

Fig. 1 a CT scan performed in emergency room after 6 h from

symptoms onset (right hemiparesis 2/5); hyperdense image on the

right MCA; b brain MRI showing ischemic area, hyperintense on

DWI sequences; c brain MRI—ADC sequences; d angio-MRI after

the hospitalization showing aneurysm of the MCA with associated

stenosis of the vessel; patient started LMWH infusion (right

hemiparesis 2/5); e angioCT scan performed 3 days after the

admission; dissecting aneurysm of the right MCA with stenosis of

the afferent vessel; f angio-MRI after 3 months: complete occlusion

of the right MCA; patient under antiplatelet therapy (right hemipa-

resis 4/5)
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overall average of 1.5% of total intracranial aneurysms

treated [9, 10]. Approximately, each neurosurgical center

treats one pediatric aneurysm per year; male dominance is

reported almost in all the series, although rates vary widely

[8–10].

Aneurysms in children show many characteristic fea-

tures which are markedly different from those of the adult

age, both in terms of pathogenesis and clinical aspects. As

reported in the literature, the most common localizations

are the internal carotid artery (ICA) bifurcation (25–50%),

followed by the posterior circulation, mainly posterior

cerebral artery (PCA), basilar artery (BA) and vertebral

artery (VA); middle cerebral artery (MCA) and anterior

cerebral artery (ACA) are less frequent but are possible

sites [8, 9, 12, 13]. Lasjaunias et al. suggested that paedi-

atric aneurysms can be divided into four main groups:

• dissecting aneurysms: large fusiform and with partial

thrombosis;

• infectious aneurysms: usually found in distal vessels

and associated with a history of septic emboli;

• traumatic aneurysm: secondary to an important trauma;

• saccular aneurysm: in the same location as aneu-

rysms in adults, the majority located in the anterior

circulation.

Several series are reported in the literature regarding the

treatment of paediatric aneurysms [6, 7]. The endovascular

option is usually preferred but hard to obtain; Proust et al.

[3] reported a series of 22 patients, with a good outcome in

64% of the cases, while recent works are even more

encouraging [8, 14, 15]. However, surgical treatment is

mandatory in all the cases in which embolization fails or

balloon occlusion test of the afferent vessel is impractica-

ble; surgery with direct clipping, trapping and, in selected

cases, even extra-intracranial by-pass have shown good

results in all the recent series [8, 9, 11, 16, 17].

Our case is attributed to the group of dissecting (fusi-

form) aneurysms. Parents referred no history of trauma or

previous pathologies; however, in order to exclude a septic

or immunological pathogenesis, radiological investigations

(echocardiography and chest radiography) and complete

blood analysis including inflammation markers were per-

formed, without significant findings. These specific kind of

aneurysms are notoriously difficult to manage, mainly

owing to the anatomical features of the sac and its rela-

tionship with nervous and vascular structures. Endovascu-

lar occlusion with stents can be considered, but long-term

follow-up data are not still available. Options for surgical

treatment can be summarized as follows: trapping of the

sac, occlusion of the parent vessel, wrapping of the sac and

conservative management. The ideal solution, clipping of

the aneurysm, is rarely feasible, due to the absence of a

neck, the calcified wall and the presence of perforating

arteries. Moreover, occlusion of the parent artery (M1, in

this case) or Hunterian ligation presents a relatively high

risk of neurological deficits [8, 11, 18].

On the other hand, dissecting/fusiform aneurysms dis-

play particular features that challenge traditional pathoge-

netic and therapeutic assumptions. As Lasjanuias et al. [6,

7] noted that these aneurysms are associated with proximal

or distal stenosis of the parent vessel, an aspect which

suggests a mural dysfunction. As in our case, a combina-

tion of stenosis, turbulence and partial thrombosis of the

aneurysm led to a complete occlusion of artery involved, a

phenomenon that has been described in several cases [6–8].

Although complete occlusion of the artery is usually well

tolerated in these patients mostly due to the presence of

anastomoses through the circle of Willis and/or sub-pial

collateral circles which are well developed in children [6].

In our case, we opted for a conservative approach con-

sisting of therapy with 1100 IU of LMWH followed,

15 days later, by ASA 100 mg � cpr per os. Despite this

therapy, the parent vessel showed a complete occlusion that

was confirmed by angio-MRI scan, even though the

patient’s neurological hemiparesis gradually resolved.

On the basis of these considerations, we can presume

that anticoagulant and/or anti-platelet therapy can delay

complete thrombosis and support the advent of compen-

satory collateral circulation. Anticoagulant therapy with

heparin infusion may represent an effective therapeutic

approach for the treatment of pediatric fusiform aneurysms.
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