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Traumatic intracranial cerebral artery dissection (ICAD) in the pediatric population is rela-
tively rare. We report two traumatic ICAD cases in children. Case 1: A 13-year-old boy pre-
sented with headache and left hemiparesis after body contact while playing basketball. We
found a cerebral infarction in the middle cerebral artery territory and dissection at the bi-
furcation of the right internal carotid artery and posterior communicating artery. Six days
after onset, his right hemiparesis deteriorated, and the infarction progressed. Therefore, by-
pass surgery was performed. Three months later, he regained the ability to walk without
a cane and resumed school. Case 2: A 10-year-old boy fell while skiing and experienced
a severe headache several hours later. Neuroradiological examination revealed a subarach-
noid hemorrhage in the basal cistern without aneurysm. Six days after admission, magnetic
resonance angiography revealed stenotic changes and an irregularly shaped basilar artery
(BA). On day 7, an angiogram confirmed BA dissection. The patient’s headache gradually
improved, and the irregular shape of the BA normalized 3 weeks later. He was discharged
without any neurological deficits. Determining whether vascular reconstruction should be
performed is challenging. However, we believe that therapeutic intervention should be per-
formed promptly when symptoms or brain images deteriorate.
© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)
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Introduction

Traumatic intracranial cerebral artery dissection (ICAD) in
the pediatric population is relatively rare. However, attention
should be paid to this pathology because it may occur owing
to hyperextension of the neck in minor sports-related injuries
[1]. According to a report by Karibe et al., there were only 10
cases of cerebral ischemia caused by ICAD in 721 children with
head injuries, and all patients with ICAD received conserva-
tive treatment [2]. The treatment options include surgery, en-
dovascular treatment, and antithrombotic therapy. The natu-
ral course of ICAD with ischemia in children remains unclear;
nonetheless, the prognosis is mostly good [1,2]. Therefore, it
is difficult to determine whether and if vascular reconstruc-
tion should be performed for ICAD with ischemia. Conversely,
the mortality rate of pediatric patients with subarachnoid
hemorrhage (SAH) from traumatic aneurysms is higher in
conservatively treated cases than in surgically treated cases;

therefore, several investigators advocate for surgical treat-
ment once the diagnosis is made [3,4]. However, most sur-
gically treated cases involved patients with peripheral an-
terior cerebral artery (ACA) or middle cerebral artery (MCA)
aneurysms treated with clipping or trapping, with or without
bypass [4].

Herein, we report 2 cases of traumatic ICAD: one case was
treated with bypass surgery to prevent progressive cerebral in-
farction due to intracranial internal carotid artery (ICA) dissec-
tion, and the other was treated conservatively for SAH owing
to a traumatic dissecting aneurysm in the basilar artery (BA).

Cases presentations

Case 1: A 13-year-old boy presented with sudden onset of se-
vere headache and severe left hemiparesis after mild body
contact while playing basketball. His motor weakness on the

Fig. 1 - Neuroradiological findings on admission of Case 1. (A, B) Diffusion-weighted image (DWI) of magnetic resonance
imaging (MRI) showing several spotty high signals in the right basal ganglia (white arrow in A) and parietal subcortical area
(white arrow in B). (C) Magnetic resonance angiography (MRA) illustrating a faint flow signal in the right internal carotid
artery (ICA). (D) Anterior view and (E) lateral view of digital subtraction angiography (DSA) of the right carotid angiogram
demonstrating near occlusion of the ICA at the PC2 portion (white arrow in D and 1E). (F) Anterior view and (G) lateral view
of DSA of the left carotid angiogram demonstrating faint flow of left middle cerebral artery (MCA) via the anterior
communicating artery. (H) Anterior view and (I) lateral view of DSA of the left vertebral artery angiogram demonstrating
flow of the left MCA via the left posterior communicating artery. (J) 22 I-IMP single-photon emission tomography (SPECT)
demonstrating reduced cerebral blood flow in the right middle cerebral artery territory, especially in the parietal lobe (white

arrow in J).
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Fig. 2 - Pre- and post-operative neuroradiological findings of Case 1. (A, B) DWI of the MRI, performed 2 days after onset,
showing slight progression of the right cerebral infarction. (C) MRA illustrating a faint flow signal in the right ICA, but no
remarkable change compared to MRA on admission. (D, E) The DWI of the MRI, performed 6 days after onset, revealing
further progression of the right cerebral infarction. (F) MRA illustrating deterioration of the faint flow signal in the right ICA.
(G, H) MRA and DWI, performed 1 day after bypass surgery, revealing a patent bypass (white arrow in G) but further
progression of right cerebral infarction in the territory of the MCA posterior trunk (I) 12°I-IMP SPECT, performed 1 day after
surgery, demonstrating reduction of cerebral blood flow in the territory of the right MCA posterior trunk (white arrow in I)
and hyperperfusion in the territory of the MCA anterior trunk (white arrow head in I). (J) MRA, performed 3 weeks after
bypass surgery, showing bypass patency. (K, L) DWI and Fluid-attenuated inversion recovery (FLAIR)of MRI, performed 3
weeks after bypass surgery, revealing only natural time-course changes in the right cerebral infarction in the territory of the

MCA posterior trunk.

left side had a manual muscle test (MMT) score of 2 in the
ambulance but improved to MMT 4 in the emergency room.
Magnetic resonance imaging (MRI) demonstrated right frontal
cerebral watershed infarction, and magnetic resonance an-
giography (MRA) showed stenosis in the right C2 portion of
the ICA (Figs. 1A-C). Digital subtraction angiography (DSA) re-
vealed dissection at the bifurcation of the right ICA and pos-

terior communicating artery (P-com), and the main collateral
was perfused by reversal of flow from the P-com (Figs. 1D-
I). Thus, the true lumen from the cervical ICA was occluded
at the ICA and P-com bifurcation, and the C1-2 portion of
the ICA was perfused by the reversal of flow from the P-
com. Because his neurological status improved and trau-
matic ICAD was sometimes spontaneously remodeled, careful
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Fig. 3 - Radiological findings of Case 2. (A, B) Computed tomography performed at admission revealing a subarachnoid
hemorrhage (SAH) around the brainstem. (C) Three-dimensional computed tomographic angiography (3D-CTA) anterior
view on admission demonstrating no obvious aneurysm. (D) FLAIR on MRI, performed 3 days after onset, demonstrating
clearance of the SAH. (E) MRA, conducted 3 days after onset, revealing no obvious aneurysm or vasospasm. (F) FLAIR of MRI,
performed 6 days after onset, demonstrating localized SAH around the basilar artery (BA). (G) MRA, conducted 6 days after

onset, revealing irregularity of the BA.

observation, and heparin administration were initially per-
formed unless neurological deterioration occurred. Single-
photon emission tomography (SPECT) performed a day after
onset demonstrated low perfusion in the right hemisphere
(approximately 70% of the left hemisphere) (Fig. 1J). MRI and
MRA 2 days after onset demonstrated slight progression of
the right cerebral infarction and no remarkable change in
the right MCA flow (Figs. 2A-C). Although the patient’s mo-
tor weakness did not worsen, his headache gradually wors-
ened. Six days after onset, his left hemiparesis deteriorated
(from MMT 4 to MMT 2) and MRI and MRA demonstrated fur-
ther progression of the right cerebral infarction and deterio-
ration of the right MCA flow (Figs. 2D-F). Therefore, we per-
formed a superficial temporal artery-middle cerebral artery
(STA-MCA) anastomosis 7 days after onset. Despite a patent
bypass, the cerebral infarction progressed further into the ter-
ritory of the MCA posterior trunk, resulting in hyperperfusion
in the territory of the MCA anterior trunk (Figs. 2G-I). A day af-
ter bypass surgery, brain swelling due to infarction and hyper-
perfusion occurred, and external decompression surgery was
performed. Subsequent MRI and MRA revealed no remarkable
changes in the neuroradiological findings (Figs. 2J-L), and cran-
ioplasty was performed 1 month later, followed by continued
rehabilitation. He was discharged 3 months after onset with
mild left hemiparesis but no higher brain dysfunction. He re-

sumed attending junior high school without assistance (mod-
ified Rankin Score 2). Two years later, follow-up MRI demon-
strated no new infarction, and MRA showed a patent STA-MCA
bypass. No cerebrovascular events occurred during the 2-year
follow-up period.

Case 2: A 10-year-old boy fell twice while skiing during a
daytime ski lesson. After several hours, the patient presented
with severe headache and was admitted to our hospital. Com-
puted tomography demonstrated a basal cistern SAH (Fig. 3A-
B), and three-dimensional computed tomographic angiogra-
phy (3D-CTA) showed no aneurysm (Fig. 3C). Therefore, the
patient was diagnosed with traumatic SAH and kept under
close observation. Although the SAH on MRI was gradually
washed out and MRA demonstrated no obvious abnormali-
ties (Fig. 3D-E), the headache worsened. Six days after admis-
sion, follow-up MRI and MRA showed localized SAH around
the BA, stenotic change, and irregularly shaped BA (Fig. 3F-G).
The patient was suspected with ICAD or early vasospasm af-
ter traumatic SAH. Therefore, we carefully observed the pa-
tient and planned DSA under general anesthesia. On day 7,
we performed DSA, which demonstrated lower BA dissection
(Fig. 4A-B). The entry point was located at the distal end,
and there was a reversal flow into the pseudolumen. By this
time, the headache had almost disappeared. In addition, it was
neither easy nor safe to treat ICAD at this point. Therefore,
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Fig. 4 - Radiological findings of Case 2. (A) Anterior view and (B) lateral view of DSA, performed 7 days after onset,
demonstrating lower BA dissection (white arrow in A and B); the entry point was located at the distal end, and reversal flow
was observed in the pseudolumen. (C) FLAIR of MRI, conducted 16 days after onset, showing absence of SAH. (D) MRA,
performed 16 days after onset, revealing no obvious aneurysm or vasospasm. (E) Anterior view and (F) lateral view of DSA,
conducted 21 days after onset, demonstrating no obvious aneurysm or vasospasm (G) FLAIR of MRI, performed 1 year after
onset, demonstrating absence of SAH. (H) MRA, performed 1 year after onset, revealing no BA abnormality.

we decided to carefully observe the patient through frequent
follow-up brain imaging. However, if the irregular BA shape
changed to a protruding shape similar to that of an aneurysm,
stent-assisted coil embolization was planned. Fortunately, the
headache gradually improved, and the irregular BA shape nor-
malized 3 weeks later (Fig. 4C-F). The patient was discharged
from the hospital 3 weeks after onset with no neurological
deficits. Two years later, follow-up MRI demonstrated the ab-
sence of a new infarction, and MRA showed no abnormality in
the BA (Fig. 4G-H). No cerebrovascular events occurred during
the 2-year follow-up period.

Discussion

Regarding Case 1, we initially chose conservative therapy. One
reason was that most children with ICADs underwent con-
servative treatment, and favorable outcomes were obtained
in more than half cases [2]. However, unfavorable outcomes
have also been reported in cases of ICAD [2]. The other reason
was the natural improvement in left hemiparesis. Therefore,
it was reasonable not to perform vascular reconstruction im-
mediately after admission. However, we performed STA-MCA
anastomosis after the progression of the cerebral infarction

and deterioration of motor weakness. Although the bypass
was patent, the brain infarction progressed further, and hyper-
perfusion occurred. The worsening headache might have been
caused by compensatory vasodilation, indicating a limitation
of conservative therapy at that point. In hindsight, we should
have considered vascular reconstruction a few days earlier,
when the patient’s headache and left hemiparesis deterio-
rated and MRI demonstrated that the right watershed infarc-
tion had progressed. In other words, we could have performed
vascular reconstruction before symptom onset or immedi-
ately after symptom deterioration. We chose bypass surgery
as a treatment option, which has been reported in only 1 case
of ICAD in children. There was a case of a 10-year-old girl
who underwent an extracranial-intracranial bypass, and her
outcome was moderate disability [1]. Another treatment op-
tion is interventional vascular reconstruction; Kikuchi et al.
reported successful mechanical thrombectomy with a stent
retriever for pediatric ICAD presenting with ischemia [5]. As
traumatic ICADs in children requiring vascular reconstruc-
tion are very rare, selection of appropriate treatment is chal-
lenging. However, considering the need for prompt treat-
ment, interventional radiology (IVR) may be advantageous.
Although not limited to traumatic ICADs in children, a lat-
est Japanese nationwide survey suggested patients with in-
tracranial carotid stenotic dissection causing ischemia were
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at risk of further aggravation, and IVR improved or prevented
aggravation [6].

In Case 2, the source of bleeding was initially unknown
based on 3D-CTA. Therefore, we first diagnosed the patient
with traumatic SAH and carefully monitored him. ICAD was
suspected after a few days, and BA dissection was confirmed
7 days after the onset. However, by that time, his headache had
almost disappeared. Consequently, we decided that the pa-
tient should be carefully observed and undergo frequent brain
imaging follow-ups. As mentioned before, the mortality of pe-
diatric patients with SAH from traumatic aneurysms is high
in conservatively treated cases; therefore, surgical treatment
should be performed once the diagnosis is made [4]. However,
most of these surgically treated cases involved patients with
peripheral ACA or MCA aneurysms treated with clipping or
trapping with or without bypass, [4] and there have been no
reports of SAH from a traumatic dissecting aneurysm in the
BA. It is not easy or safe to treat ICAD at this point, either by
trapping with bypass or IVR. Moreover, there is a possibility
of spontaneous remodeling of the dissected BA. Our plan was
to carefully observe the patient and perform frequent brain
imaging follow-ups. Although not specifically for a traumatic
dissecting aneurysm in the BA, there is a report on stent-
assisted coiling treatment of a pediatric iatrogenic pseudoa-
neurysm of the intracranial ICA [7]. Therefore, if the irregular
BA shape changed to a protruding shape similar to that of an
aneurysm, we planned stent-assisted coil embolization. For-
tunately, the patient’s natural course was good, eliminating
the need for IVR.

Conclusion

Herein, we report two rare cases of ICAD in children. In 1
case, traumatic ICAD with ischemia was treated with bypass
surgery. The other case involved conservative treatment of
SAH owing to traumatic ICAD, with favorable outcomes. As
traumatic ICAD in children is rare, deciding whether to per-
form vascular reconstruction or careful observation is diffi-
cult. If symptoms and imaging changes worsen, it is advisable

to immediately consider vascular reconstruction as a poten-
tial treatment option.

Patient consent

We obtained the patient’s permissions and informed consent
to publish their information and images from the guardian.
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