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Abstract

stress.

Background: A duplicated middle cerebral artery arises from the internal carotid artery and supplies blood to the middle
cerebral artery territory. A duplicated middle cerebral artery is sometimes associated with an intracranial aneurysm. Most
aneurysms associated with duplicated middle cerebral artery are located at the origin of the duplicated middle cerebral
artery. An aneurysm located at the distal middle cerebral artery is not common.

Case presentation: \We encountered a 62-year-old Asian man with duplicated middle cerebral artery associated with
aneurysms at the M1/M2 junction of the duplicated middle cerebral artery and top of the internal carotid artery.

Conclusions: In cases of duplicated middle cerebral artery, association with a distal aneurysm on the duplicated middle
cerebral artery is rare. However, the aneurysm may be formed on the thicker middle cerebral artery due to hemodynamic
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Background

Some anomalies of the middle cerebral artery (MCA)
have been reported on autopsy and radiological exami-
nations [1]. Among them, a duplicated MCA (DMCA),
accessory MCA, and fenestration are well known [1-3].
DMCA arises from the internal carotid artery (ICA) and
supplies blood to the MCA territory. The incidence of
DMCA has been reported to be 0.7-2.9% on autopsy
and 0.24—1.5% on angiography [4].

There have been some reports describing cases of an
anomalous MCA associated with an aneurysm [3, 5, 6].
Approximately 35 cases of DMCA associated with aneu-
rysms have been reported in the literature [6—11]. Most of
the cases had an aneurysm at the origin of the DMCA, and
an aneurysm located at the distal DMCA was not common.
To the best of our knowledge, only five cases of DMCA as-
sociated with distal MCA aneurysms have been reported
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[12-15]. Although the incidence is low, we should be aware
of the association of DMCA and aneurysm.

We encountered a patient with DMCA and an aneurysm
at the M1/M2 junction of the DMCA. This patient also
had a small aneurysm at the top of the ipsilateral ICA. In
this case report, we describe the patient with DMCA, and
aneurysms on the distal DMCA and top of the ICA, and
discuss the radiological findings and characteristics of the
rare vascular anomaly and associated aneurysms.

Case presentation

A 62-year-old Asian man with a medical history of
diabetes mellitus and pancreatitis due to alcohol expe-
rienced speech disturbance. At the age of 58 years, he
was treated with insulin for his diabetes mellitus. After
that, his blood sugar level was well controlled by diet
therapy. There were no relatives with intracranial aneu-
rysms. His symptom was transient and had completely
improved when he presented to our institution. He had no
neurological abnormalities when he underwent radiological
examinations. Magnetic resonance images showed no ab-
normality in his brain including hemorrhage or cerebral
infarction. Magnetic resonance angiography (MRA) re-
vealed a left DMCA that originated from the ICA distal to
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Fig. 1 a Magnetic resonance angiography showing duplicated middle cerebral artery (arrowheads) on the left and an aneurysm at the M1/M2
junction of duplicated middle cerebral artery (arrow). b Three-dimensional computed tomographic angiography also demonstrating the left
duplicated middle cerebral artery and aneurysms at the M1/M2 junction of duplicated middle cerebral artery (arrow) and internal carotid artery

top (small arrow)

the anterior choroidal artery (Fig. 1a). An aneurysm at
the M1/M2 junction of the DMCA was found (Fig. 1a).
Three-dimensional computed tomographic angiog-
raphy (CTA) also demonstrated the left DMCA associ-
ated with aneurysms at the M1/M2 junction and left
ICA top (Fig. 1b). In our patient, the aneurysm was
located on the DMCA, and not the main trunk of the
MCA. The diameter of the DMCA was almost the same
as that of the main MCA. The diameters of the DMCA
and ICA top aneurysms were both less than 5 mm.
Therefore, the aneurysms were not surgically treated,
and periodic examinations by magnetic resonance im-
ages (MRI) and MRA were planned.

Discussion

An aneurysm at the DMCA origin was initially re-
ported in 1962 [8]. Most reported aneurysms related
to DMCA were located at the DMCA origin [6, 7].
Aneurysms at locations other than the DMCA origin
have also been reported [4, 6]. DMCA-related aneu-
rysms have been suggested to be formed due to
hemodynamic stress. To the best of our knowledge, 35
cases of DMCA origin aneurysm have been reported
[6—-11]. And almost half of the cases of DMCA aneu-
rysms have multiple aneurysms due to hemodynamic
condition [6]. Among them, only five cases of DMCA
with distal MCA aneurysms have been reported [8—11].

These previously reported five cases and our case are
summarized in Table 1. Among them, four aneurysms
were located on the distal portion of the main MCA
[12, 13, 15], and one aneurysm was located on the
distal portion of the DMCA itself [14]. In our case, the
aneurysm was found at the MI1/M2 junction of
DMCA, and not the main trunk of the MCA. The
diameter of the DMCA was almost the same as that of
the main MCA. Among the four reported cases with
distal aneurysms on the main MCA, the main MCA
trunk was thicker than that of the DMCA in three
cases. In the other case, the diameters of the main
MCA and DMCA were almost the same. On the other
hand, in a case of an M1/M2 aneurysm on DMCA, the
diameter of the main MCA was almost the same as
that of the DMCA. These previous observations and
our experience suggest that an aneurysm might be
formed at the thick MCA due to hemodynamic
factors. All the previously reported five cases were
ruptured ones. The risk of rupture of distal DMCA
aneurysm seems to be high. If the aneurysm is not
small, radical treatment should be considered. For the
three ruptured aneurysms, common treatment such as
clipping was performed, and two patients showed
good recovery. Furthermore, the distal ICA was tortu-
ous in our case. The ICA top might be stressed by
blood flow. Therefore, an aneurysm was formed at the
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top of the ICA due to hemodynamic stress. In the six
cases of DMCA with distal MCA aneurysms, half of
them had another aneurysm.

Conclusions

In cases of DMCA, association with a distal aneurysm
on DMCA is rare. However, the aneurysm may be
formed on the thicker MCA due to hemodynamic stress.

Funding
This research was partly supported by research funds to promote the
hospital functions of Japan Organization of Occupational Health and Safety.

Availability of data and materials
Data sharing is not applicable to this article as no datasets were generated
or analyzed during the current study.

Authors’ contributions

KM drafting of manuscript, critical revision, treatment of patient. AT drafting
of manuscript, critical revision, treatment of patient. SS drafting of manuscript,
critical revision, treatment of patient. Y drafting of manuscript, critical revision,
treatment of patient. YK drafting of manuscript, critical revision, treatment of
patient. TN drafting of manuscript, critical revision, treatment of patient. MN
study conception and design, drafting of manuscript, critical revision,
treatment of patient. All authors read and approved the final manuscript.

Ethics approval and consent to participate
Ethical approval was obtained from the Human Research Ethics Committee
of Yokohama Sakae Kyosai Hospital.

Consent for publication

Written informed consent was obtained from the patient for publication of
this case report and any accompanying images. A copy of the written
consent is available for review by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

1Department of Neurosurgery, Yokohama Sakae Kyosai Hospital, Yokohama,
Japan. “Department of Neurosurgery, Kanto Rosai Hospital, 1-1
Kizukisumiyoshi-cho, Nakahara-ku, Kawasaki 211-8510, Japan. 3Department of
Neurology, Yokohama Sakae Kyosai Hospital, Yokohama, Japan.

Received: 12 November 2017 Accepted: 28 August 2018
Published online: 01 October 2018

References

1.

Umansky F, Dujovny M, Ausman JI, Diaz FG, Mirchandani HG. Anomalies
and variations of the middle cerebral artery: a microanatomical study.
Neurosurgery. 1988;22:1023-7.

Chang HY, Kim MS. Middle cerebral artery duplication: classification and
clinical implications. J Korean Neurosurg Soc. 2011;49:102-6.

Nomura M, Tamase A, Kamide T, Mori K, Seki S, lida Y. Accessory middle
cerebral artery associated with an unruptured aneurysm at its origin. Surg
Neurol Int. 2015;6(Suppl 16):5421-3.

Hori E, Kurosaki K, Matsumura N, Yamatani K, Kusunose M, Kuwayama N,
Endo S. Multiple aneurysms arising from the origin of a duplication of the
middle cerebral artery. J Clin Neurosci. 2005;12:812-5.

Nomura M, Yamashima T, Kita D, Kida S, Kajinami K, Yamashita J. Duplication
of the middle cerebral artery associated with an unruptured aneurysm. Acta
Neurochir. 2000;142:221-2.

Page 4 of 4

lida Y, Tamase A, Kamide T, Mori K, Seki S, Nomura M. Aneurysm at the origin
of duplicated middle cerebral artery associated with another aneurysm. Surg
Neurol Int. 2015;6:5549-52.

Elsharkawy A, Ishii K, Niemala M, Kivisaari R, Lehto H, Hernesniemi J. Management
of aneurysms at the origin of duplicated middle cerebral artery: series of four
patients with review of the literature. World Neurosurg. 2013;80.€313-8.
Crompton MR, Lond MB. The pathology of ruptured middle cerebral artery
aneurysms with special reference to the differences between the sexes.
Lancet. 1962;2:241-5.

Kim JS, Lee CH, Park H, Han JW. An unruptured cerebral aneurysm at the
origin of the duplicated middle cerebral artery. J Cerebrovasc Endovasc
Neurosurg. 2015;17:223-6.

Miyoshi H, Migita K, Kumano K, Hashimoto N, Toyota A. A case of aphasia
after neck clipping of a ruptured aneurysm at the origin of the duplicated
middle cerebral artery. No Shinkei Geka. 2016;44:959-64. Japanese

Hayashi K, Matsuo Y, Hayashi Y, Shirakawa K, Kaminogo M. A ruptured
aneurysm at the origin of a duplicated middle cerebral artery, treated by
coil embolization: a case report. No Shinkei Geka. 2017;45:391-6. Japanese
Komiyama M, Nakajima H, Nishikawa M, Yasui T. Middle cerebral artery
variations: duplicated and accessory arteries. AJNR Am J Neuroradiol. 1998;
19:45-9.

Elmac |, Baltacioglu F, Ekinci G, Erzen C, Pamir N. Middle cerebral artery
duplication associated with multiple intracranial aneurysms. J Neurosurg Sci.
2001;45:232-4.

Uchino M, Kitajima S, Sakata Y, Honda M, Shibata I. Ruptured aneurysm at a
duplicated middle cerebral artery with accessory middle cerebral artery.
Acta Neurochir. 2004;146:1373-5.

Perez J, Machado C, Scherle C, Hierro D. Duplicated middle cerebral artery.
BMJ Case Rep. 2009;2009 https://doi.org/10.1136/bcr.06.2009.2035. Epub
2009 Dec 3

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1136/bcr.06.2009.2035

	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion
	Conclusions
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

