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Surgical Management of Middle Cerebral Artery Aneurysm

Man Bin Yim, M.D., Chang Young Lee, M.D.
Department of Neurosurgery, Keimyung University, School of Medicine, Taegu, Korea

difficult than that of an aneurysm in any other location, the surgical management outcome of this aneurysm is

not better than that of other location aneurysms. This is probably due to occurrence of an intracerebral hemorr—
hage more frequently in an MCA aneurysm than other location aneurysms. This is required the proper surgical man—
agement of this aneurysm to be reviewed.

The key points of surgery for MCA aneurysm can be summarized as follows gently wide dissection and splitting
of the sylvian fissure without injury of main sylvian veinsC early adequate exposure of the M; sites for temporary clips
applications avoid injuries of small branches of the MCA in sylvian fissure by using a low pressure suction during
removing the intrasylvian hematomal avoid injury of lenticulostriate arteries and narrowing of the parent arteries during
clipping of aneurysmsl and successful aneurysm obliteration with minimal brain retraction. Preoperative imagination of
the configulation of aneurysm and the relationship between the aneurysm and surrounding vessels, such as M;, M, and
lenticulostriate arteries, from angiographic informations will decrease the incidence of premature aneurysmal rupture—
during surgery and improve the surgical management outcome of patients with MCA aneurysm.

From September 1982 to December 1998, the authors has surgically treated 1025 patients of the cerebral aneur—
ysms. Among these patients, 274 patients(26.7%) had the MCA anurysms. The surgical outcomes of these MCA
aneurysm patients were good in 222 patients(81.0%) and death in 22 patients(8.0%).

The authors discusses surgical anatomy and techniques for the management of MCA aneurysms on the basis of
the author’s experiences and a review of the literatures in order to improve the surgical management outcomes of
patients with MCA aneurysm in the future.

A Ithough the surgical technique of the management of an middle cerebral artery(MCA) aneurysm is not more

KEY WORDSO Cerebral aneurysm- Middle cerebral artery- Surgical anatomy- Surgical management- Outcome.
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1. AH|QF HW(Sylvian vein)2} AIH|QF F(Sylvian fissure)
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Fig. 1. Patterns of the sylvian veins(A) and the variations of sylvian cisterns(B). FrO frontal lobe, TemO temporal lobe(From
Aydin IH, Kadioglu HH, Tuzun Y, et alO The variations of sylvian veins and cisterns in anterior circulation aneurysms.
An operative study. Acta Neurochir(Wien) 1380 1380-1385, 1996).
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A|
OD : 3+0.1mm

Rt: 15+1.1mm
Lt: 15.7+1.3mm

Fig. 2. The outer diameter(OD) and length of main frunk of
the middle cerebral artery(M1). ICAU internal cere-
bral artery, A10 horizontal segment of the anterior
cerebral artery, u.al uncal artery, pol.t.ad polar te-
mporal artery, a.t.ad anterior temporal artery, Lstr0
lentficulostriate artery(From Umansky F, Juarez SM,
Dujovny M, et ald Microsurgical anatomy of the pro-
ximal segments of the middle cerebral artery. J Neu-
rosurg 610 458-467, 1984).

Table 1. Classification, diameter and length of main and
secondary trunks of the middle cerebral artery*

Classification Outer diameter(mm) Length(mm)

Single trunk(6%) 2.9+ 1.4 38.5+ 19.3
Bifurcation(64%)
Superior trunk 2.1+ 0.1 11.8+ 0.8
Inferior frunk 2.3+ 0.1 11.7+£ 0.5
Trifurcation(29%)
Superior frunk 1.4+ 0.1 12.7+ 0.9
Middle trunk 2.3+ 0.3 13.6+ 1.3
Inferior frunk 2.1+ 0.2 12.2+ 1.6
Quadrifurcation(1%)
Superior trunk 1.4 8
Middle trunk 1 2.0 15
Middle trunk 2 1.8 13
Inferior frunk 2.1 7

*Umansky F, Juarez SM, Dujovny M, et all Microsurgical
anatomy of the proximal segments of the middle cere-
bral artery. J Neurosurg 610 458-467, 1984
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Table 2. Sites of origin of the perforating branches of the
middle cerebral artery*

79.0%
15.3%
56.0%
39.0%
5.0%
5.7%

1. Main trunk 79.0%
2. Secondary trunk 15.3%
Superior division 56.0%

Inferior division 39.0%
Middle division 5.0%
3. Early branches 5.7%
Temporal 93.0% 93.0%
Frontal 7.0% 7.0%

*Umansky F, Gomes FB, Dujovny M, et al The perforating
branches of the middle cerebral artery. A microanatomical
study. J Neurosurg 620 261-268, 1985
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Diffuse SAH

Fig. 3. Patient position and craniotomy according to the type of hemorrhage(A). Examples of intrasylvian hematoma(B)
and temporal intracerebral hematoma(C). SAHO subarachnoid hemorrhage, ICHO intracerebral hematoma.

Superior wall type

Inferior wall type

Fig. 4. Classification of aneurysms of the proximal(M1) seg-
ment of the middle cerebral artery. A horizontal
segment of the anterior cerebral artery, Mi0 horizo-
ntal segment of the middle cerebral artery, ICAO
internal cerebral artery(From Hosoda K, Fujita S, Ka-
waguchi T, et ald Saccular aneurysms of the proximal
(M) segment of the middle cerebral artery. Neuros-
urgery 3601 441-446, 1995).
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Fig. 5. Classification of the directions of the middle cerebral artery aneurysm in the carotid angiogram(A). Estimation of the
operation findings according to the classification of the direction of middle cerebral artery aneurysm(B). Example of
angiography of 1a type of aneurysm(C & D). Arrows indicate the lenticulostriate arteries originating from the My near
the neck of aneurysm. ICAD internal carotid artery, Ai0 horizontal segment of the anterior cerebral artery, M0
horizontal segment of the middle cerebral artery, ACAO anterior cerebral artery, MCAO middle cerebral artery, FrO
frontal division, TempO temporal division, SupO superior, InfO inferior, AntO anterior, PostO posterior, A-pO anterior
posterior, An0 aneurysm, FO frontal division, TO temporal division.
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Fig. . Infraoperative examination of the stenosis of parent artery with tfranscranial Do-
ppler system(A). Example of case who shows no flow of blood through parent
artery during clipping of aneurysm(B) and returning of blood flow after repositi-
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Confirm the clip state

The second clip applies distal to the
first clip and removes the first clip

The third clip applies ekactly
on the neck of the aneurysm
and removes the second clip

Fig. 7. The sequence of the clipping of the middle cerebral artery aneurysm.
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Aneurysm involving
parent artery

Fig. 8. One of methods which manages the aneurysm invol-
ving the parent artery. After application of temporary
clips on M1 and Mz, the aneurysm is clipped following
repairement of the weak part of aneurysm involving
the parent artery with 10-0 nylon silk suture.
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Fig. 9. Management of infraoperative rupture of the middle cerebral artery aneurysm. Temporary clips are placed on both
the afferent M1 segment and the efferent M2 branches while the aneurysm neck is prepared and clipped
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Table 3. Sites of origin of the middle cerebral artery aneurysm

Sites No of cases

My 10
*Mulfiple(M1 & otfher sites) 9
M1 & bifurcation
M1 & other
*Bifurcation 159
*Multiple (Bifurcation & other sites) 78
Bilateral bifurcation 12
Bifurcation & other 66
*Maz 5
*Multiple (Bifurcation & other) 13
M2 & bifu rcation
M2 & other 5
Total 274

0000 00000,
Ao =2 24

0000 19820 9000 19980 12000 102500
00000 000O00. 00 27400 00000 00O
00 26.7%0 0O0O000. 00000000 OO0 OO
000 M, 100, M0 OO0 000 0000 00000
00000 00 90, 000000 00000 000 O
00 00 1590, 000 OO0 OO0 OO0 000 000
00 780, M 20 00O 00 50,M, 0 00 000 O
00 00 13000 (Table 3).

00 Hunt & Hess 0000®0 OO0 00 OO0 1580
00 57.7%, 00 50000 18.3%, OO0 OO0 66000
241%00. 000 000 000 OO0 8L0% OO0
8.0%0 0 (Table 4).
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Table 4. Surgical outcome of the patients with middle ce-
rebral artery aneurysm

Preoperative Surgical outcome

grade* Good(%) Fair Poor Dead(%)
0O & O(NO158) 146(92.4) 3 1 8( 5.1)
O (NO 50) 40(80.0) 4 2 4( 8.0)
0O & O(NOé6) 36(54.6) 10 10 10(15.2)
Total(NO 274) 222(81.0) 17 13 22( 8.0)
*0 Hunt & Hess clinical grade?)
42 B
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