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Abstract
We describe a patient who experienced a right middle cerebral artery (MCA) stroke at the age of 12. Its clinical manifestations (acute onset of 
left-sided hemiparesis and headache during swimming) and signs of connective tissue weakness (joint hyperflexibility, increased skin elasticity) 
suggested right MCA dissection as the stroke cause. However, 1.5T MRI/MRA did not confirm the clinical suspicion: blood flow in the right MCA was 
preserved, and no intramural hematoma was detected. Only an irregular MCA contour was noted. High-resolution 3T MRI performed seven years 
later revealed a double lumen in the right MCA — a characteristic dissection sign — confirming the initial clinical hypothesis. This case demonstrates 
that when MCA dissection is clinically suspected as the cause of ischemic stroke, high-resolution MRI is necessary to verify neuroimaging signs of 
dissection.
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Ишемический инсульт вследствие диссекции 
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Аннотация
Описан пациент, который в возрасте 12 лет перенёс ишемический инсульт в бассейне правой средней мозговой артерии (СМА). Его кли-
нические проявления (острое развитие левостороннего гемипареза и головной боли во время плавания) и наличие признаков слабости 
соединительной ткани (гиперфлексия суставов, повышенная растяжимость кожи) предполагали диссекцию правой СМА как причину 
инсульта. Однако МРТ/МРА (1,5 Т) не подтвердили клиническое предположение: кровоток по правой СМА был сохранён, интрамуральная 
гематома не обнаружена. Отмечен только неровный контур СМА. При высокоразрешающей МРТ (3 Т) через 7 лет обнаружен двойной 
просвет в правой СМА — характерный признак диссекции, что подтвердило первичное клиническое предположение. Представленное 
наблюдение показало, что при клиническом подозрении на диссекцию СМА как причину ишемического инсульта необходимо проведение 
высокоразрешающей МРТ для верификации нейровизуализационных признаков диссекции. 
Ключевые слова: диссекция; средняя мозговая артерия; двойной просвет; ишемический инсульт; дети; молодой возраст
Этическое утверждение. Работа выполнена при добровольном информированном письменном согласии пациента. 

Источник финансирования. Авторы заявляют об отсутствии внешних источников финансирования при проведении 
исследования.

https://crossmark.crossref.org/dialog/?doi=10.17816/ACEN.1125&domain=PDF&date_stamp=2025-06-26


93Анналы клинической и экспериментальной неврологии. 2025. Т. 19, № 2. DOI: https://doi.org/10.17816/ACEN.1125

КЛИНИЧЕСКИЕ РАЗБОРЫ
Ишемический инсульт при диссекции средней мозговой артерии

Конфликт интересов. Авторы декларируют отсутствие явных и потенциальных конфликтов интересов, связанных  
с публикацией настоящей статьи.

Адрес для корреспонденции: 125367, Россия, Москва, Волоколамское шоссе, д. 80. Российский центр неврологии и ней-
ронаук. E-mail: kalashnikovancn@yandex.ru. Калашникова Л.А.

Для цитирования: Калашникова Л.А., Филатов А.С., Древаль М.В. Ишемический инсульт вследствие диссекции средней 
мозговой артерии с развитием двойного просвета. Трудности диагностики. Анналы клинической и экспериментальной 
неврологии. 2025;19(2):92–96.
DOI: https://doi.org/10.17816/ACEN.1125
EDN: https://elibrary.ru/YVJJBQ

Поступила 24.04.2024 / Принята в печать 13.05.2024 / Опубликована 30.06.2025

Introduction

Spontaneous intracranial artery dissection (ICAD) is an un-
common, understudied, and underdiagnosed cause of isch-
emic stroke (IS) [1–3]. Compared to extracranial artery dis-
section, it is less common. ICAD accounts for 12.5–15.8% of 
dissections in arteries supplying the brain [4], while among 
all IS cases caused by dissection, the frequency of ICAD is 
33.5–48.8%  [3]. Among isolated dissections of the anterior, 
middle (MCA), posterior cerebral, and basilar arteries, the 
MCA is most frequently affected. Patients with ICAD are 
younger than those with cervical artery involvement, and 
ICAD represents one of the causes of IS in children, who 
rarely experience extracranial artery dissection [1, 5, 6].

Risk factors for dissection include head trauma, physical ex-
ertion, straining, recent infection within the month preceding 
IS, and oral contraceptive use in women [1]. Migraine in the 
past history is frequently reported by patients with ICAD [3]. 
The underlying cause of dissection is vascular wall weakness 
due to dysplasia. Pathomorphological studies reveal dys-
plastic changes not only in intracranial but also extracranial 
arteries [7, 8]. Moreover, in patients with dissection, these 
changes are widespread, including the musculoskeletal sys-
tem involvement [9].

IS caused by MCA dissection typically manifests acutely with 
ipsilateral headache. Headache appears simultaneously with 
focal neurological symptoms, less often it precedes it by seve
ral hours or days. Decreased level of consciousness is uncom-
mon and occurs in rapidly progressing dissection leading to 
MCA occlusion and large cerebral infarction. Transient isch-
emic attacks preceding IS by several days may be the first 
sign of developing ICAD [1].

The mechanisms of IS in ICAD include hemodynamic dis-
turbances due to narrowing/occlusion of the arterial lumen 
by an intramural hematoma (IMH), artery-to-artery embolism 
from the site of intimal rupture, and block the place оf the 
M1 MCA segment where the penetrating arteries branch off. 
Brain infarcts are located in the territory of the perforating 
branches of the MCA (posterior limb of the internal capsule, 
head and body of the caudate nucleus, globus pallidus; 45%), 
less frequently in the cortex and subjacent white matter of 
the cerebral hemispheres [1, 2].

Radiologic diagnosis of MCA dissection is challenging due to 
MCA small size and the nonspecificity of many imaging signs. 

Magnetic resonance angiography (MRA) reveals stenosis or 
occlusion, sometimes combined with aneurysmal dilation of 
the MCA. A  characteristic feature distinguishing MCA ste-
nosis/occlusion due to ICAD from atherosclerotic plaque or 
inflammation is the gradual restoration of arterial patency 
over 1.5–2.0 months in many cases.

The pathognomonic MRI sign of ICAD on vessel wall imaging 
is the IMH. Its detection, considering the small artery dia
meter, is facilitated by specialized MRI sequences (T1-weight-
ed fat-suppressed, T1fs) with thin slices on high-field MRI 
scanners (3T) [1–3, 6, 10, 11]. Seven Tesla MRI scanners have 
higher resolution, enabling IMH detection not only in the M1 
segment but also in the M2 segment [12]. IMH becomes visi-
ble 48–72 hours after disease onset. An additional significant 
feature is the expansion of the artery’s external diameter 
due to IMH within the vessel wall. A rare neuroimaging sign 
of MCA dissection is the double lumen, which also requires 
high-resolution MRI for identification — a technique not uni-
versally available, that creates diagnostic challenges. In the 
literature, we found only one such case description verified 
by MRA and subtraction angiography.

The limited coverage of ICAD in the literature and the inev-
itable diagnostic and differential diagnostic difficulties deter-
mined the preparation of this publication.

Clinical case report

Patient S., 19 years old, was undergoing examination in the 
3rd Neurological Department of the Russian Center of Neuro
logy and Neurosciences from August 23, 2023, to September 
1, 2023 with the aim to clarify the cause of IS in the right 
MCA dated January 19, 2017.

On admission, the patient complained of slight clumsiness 
in the left hand, pulsating headaches predominantly in the 
occipital region worsening with movement and accompanied 
by phonophobia, and dizziness.

Medical history: Since the age of 8 (2012), he has experienced 
headaches accompanied by phonophobia that intensify with 
movement. At the age of 10 (2015), brain MRI revealed signif-
icant ventricular system dilation. On January 19, 2017, during 
swimming, he suddenly developed severe short-lasting head-
ache, left-sided limb weakness, and required assistance to 
exit the pool. He remained conscious but lethargic, provided 
incorrect parental phone numbers, and had poor recollection 
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of the acute events. He was hospitalized at Morozov Chil-
dren’s City Clinical Hospital. 

Brain MRI demonstrated an ischemic area in the right MCA 
territory and hydrocephalus (Fig. 1). MRA performed on Jan-
uary 27, 2017 and analyzed at the Radiology Department of 
the Russian Center of Neurology and Neurosciences, revealed 
irregular contours of the M1 segment of the right MCA (Fig. 
2, A) and hypoplasia of the A1 segment of the right ante-
rior cerebral artery. No intramural hematoma in the right 
MCA or pathological vessel wall contrast enhancement was 
detected. These findings were interpreted as arteriopathy. 
Echocardiography showed no abnormalities. Routine blood 
tests, biochemical analysis, and coagulation tests were unre-
markable. Antiphospholipid antibodies were negative. Tests 
for antinuclear factor, anti-DNA, and C-reactive protein were 
within normal limits. Treatment included heparin followed by 
acetylsalicylic acid 50 mg and neurotrophic agents. His condi-
tion improved, with only mild left arm weakness remaining at 
discharge. Discharge diagnosis: acute ischemic stroke in the 
right MCA territory. Arteriopathy.

Following IS, blood pressure began to rise, recently reaching 
up to 180 mm Hg at times. The patient is currently taking 
amlodipine and fosinopril. Six months after the ischemic 
stroke, headaches recurred, now localized in the occipital 
region rather than the frontotemporal area as before; their 
character changed from pressing to pulsating and became 
accompanied by blurred vision, visual field narrowing, and 
dizziness. 

At the age of 15 (2019), the patient was evaluated at the 
Neurosurgical Department of the Morozov Children’s City 
Clinical Hospital. A lumbar puncture was performed, and CSF 
analysis showed protein of 0.416 g/L and no cytosis. In 2022 
(at the age of 18), a follow-up MRA (1.5 T) revealed reduced 
blood flow signal in the right MCA (when viewing an MRI 
at the RCNN - double lumen in the right MCA). Ventricular 
enlargement of the brain was observed. On June 23, 2023, 
high-resolution MRA (3 T) performed at the Russian Cen-

ter of Neurology and Neurosciences demonstrated a double 
lumen of the MCA — a sign of arterial dissection (Fig. 2, B, 
C). On examination general condition was satisfactory. Joint 
hypermobility (Fig. 3) and increased skin extensibility were 
noted. Neurological examination revealed slowed movement 
speed in the left hand. No sensory or coordination deficits 
were detected. The patient studies at university. 

Discussion

This paper presents a case of a patient who had an ischemic 
stroke at the age of 12 due to ICAD of the right MCA. The 
diagnosis was confirmed only 7 years later using high-resolu-
tion MRI, which revealed a double lumen in the right MCA — 
a pathognomonic neuroimaging sign of dissection.  The lim-
ited understanding and diagnostic challenges of ICAD are 
also highlighted in the literature [2, 3]. ICAD most commonly 
leads to intramural hematomas, which narrow or occlude the 
arterial lumen, thereby causing IS. In such cases, MCA occlu-
sion is often misattributed to thrombosis. Accurate diagnosis 
is facilitated by brain MRI with T1-weighted imaging with fat 
suppression (T1fs) using thin slices, given the small diameter 
of the MCA. IMH in this imaging modality is detectable from 
5–7 days of stroke and persists for 1.5–2.0 months. During 
this period, IMH gradually diminishes with restored arterial 
patency, though occlusion may persist in some cases.

In our patient despite clinical manifestations characteristic 
of MCA dissection, T1-weighted fat-saturated MRI did not 
detect an IMH. The reason was that the IMG did not form, 
since the blood penetrated the arterial wall through the inti-
mal rupture  and  made a new lumen in it, which connected 
distally with the main lumen as a result of secondary intimal 
rupture. Both lumens were functionally significant, result-
ing in the absence of hematoma within the vessel wall. The 
imaging study at acute stroke stage was performed using  
1.5 T MRI, which could not visualize the double lumen. In 
such cases, a comprehensive analysis of clinical and instru-
mental data helps clarify the cause of IS and determine in-
dications for high-resolution MRI. The IS during swimming 

Fig. 1. MRI of patient S. dated 27.01.2017, axial plane.
A — T2-weighted imaging; B — DWI (b-1000); C — ADC map. Heterogeneous areas of increased intensity of MR signal in T2 and DWI (b-1000) 
sequences, with heterogeneous reduction of MR signal on ADC map (“acute” infarction), are observed in the head of the caudate nucleus, 
putamen, anterior limb of the internal capsule, and gray/white matter of the insular lobe in the right cerebral hemisphere.

A B C
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involving head rotations and physical exertion, along with 
the simultaneous onset of headache and focal neurological 
symptoms, is pathognomonic for ICAD [1]. Additionally, the 
patient exhibited signs of connective tissue dysplasia (joint 
hypermobility, increased skin elasticity), commonly found in 
patients with dissections of brain-supplying arteries [9]. Ac-
cording to morphological studies, connective tissue dysplasia 
underlies the vascular wall weakness leading to dissection 
[7, 8]. These features allowed clinical suspicion of dissection, 
which was not confirmed by neuroimaging during the acute 
phase and subsequently justified by high-resolution MRI that 
revealed a double lumen in the MCA.

Differential diagnosis of MCA dissection as a cause of ischemic 
stroke was carried out with cardiogenic embolism, taking 
into account the acute development of ischemic stroke. The 
absence of cardiac pathology on echocardiography, as well 
as the deep (rather than superficial) location of the cerebral 
infarction — a typical feature of cardioembolism — ruled out 
this etiology of IS. Thrombophilia, one of the causes of IS in 
childhood and adolescence, was excluded due to the absence 
of systemic venous or arterial thromboses and laboratory 
markers of thrombophilia.

Treatment of IS caused by ICAD in the acute phase in-
cludes antithrombotic therapy to prevent thrombotic 
complications at the site of intimal rupture. Comparative 
studies of antiplatelets versus anticoagulants in ICAD have 
not been conducted. Due to the thin MCA arterial wall, 
which may predispose to aneurysm formation, high-dose 
anticoagulants are not safe. In the development of exten-
sive cerebral infarction due to intracranial dissection, the 
use of anticoagulants is contraindicated due to the risk of 
increasing IMG. Antiplatelet therapy is preferred in such 
situation [14, 15].

In conclusion, the diagnosis of MCA dissection relies on a 
comprehensive evaluation of clinical and instrumental data. 
Negative MRI findings for IMH in patients with typical clinical 
manifestations of MCA dissection warrant high-resolution 
MRI to exclude a double lumen — another pathognomonic 
neuroimaging feature of ICAD.

Fig. 2. MRA of patient S., MIP reconstruction, axial plane.
A — 27.01.2017: irregular contours of the M1 segment of the right MCA. MR signal from the A1 segment of the right anterior cerebral artery 
appears fragmented (hypoplasia?); B, C — 23.06.2023: restoration of normal contour configuration of the right MCA, with visualization of a 
double lumen in the M1 segment (arrows).

A B C

Fig. 3. Hypermobility of the wrist joint.
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