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Abstract

The superficial middle cerebral vein (SMCV) is one of the main factors that can impede a wide
opening of the sylvian fissure. To reveal the most efficient SMCV dissection for a wide operative
field while preserving the veins in the trans-sylvian approach, we retrospectively investigated
the SMCVs through intraoperative video images. We characterized the SMCV as composed of the
frontosylvian trunk (FST; receiving frontosylvian veins [FSVs] or parietosylvian veins [PSVs]),
the temporosylvian trunk (TST; receiving temporosylvian veins [TSVs]), and the superficial
middle cerebral common trunk (SMCCT; receiving both FSV/PSV and TSV), and classified the
SMCVs of the 116 patients into 5 types based on the morphological classification of the SMCV.
Type A SMCV (60.4%) with the SMCCT anastomosed to the frontal side had few bridging veins
(BVs) between the SMCCT and the temporal side during dissection. Type B (7.8%) had the SMCCT
with no anastomoses to the frontal side. In Type C (17.2%) consisting of the FST and TST and
Type D (12.9%) with a merging of the vein of Trolard and Labbé posteriorly and the SMCVs divid-
ing into the FST and the TST again proximally, there were few BVs between the FST and the TST
during dissection. Finally, in Type E (1.7%) showing an undeveloped SMCYV, there were no BVs
between the frontal and the temporal lobes. Postoperative venous infarction occurred in 2.6%.
Morphological classification of the SMCV can inform appropriate dissection line to create a wide
operative field while preserving the veins in the trans-sylvian approach.
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approach

Introduction

In the trans-sylvian approach, opening the Sylvian
fissure widely is crucial to the success of the oper-
ation.'® Obtaining a wide operative field while
preserving the venous structures in the trans-sylvian
approach can be difficult because of various anas-
tomoses of the superficial middle cerebral vein
(SMCV).22 Many neurosurgeons have convention-
ally dissected between the SMCV and the frontal
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lobe in the trans-sylvian approach.?” However, this
method of dissecting the SMCV can lead to sacrifice
the bridging veins (BVs) with the frontal lobe in
order to obtain a wide operative field, which may
cause congestion and venous infarction.®1215:16:23-25)
Recently, dissection between multiple SMCVs or
between the SMCV and the temporal lobe has been
recommended.'”1826-29 However, the method of
dissection is rarely discussed in detail in the clin-
ical literature, and a consensus for a best approach
has not been obtained,®!718:22:27.2830) [jkely due to the
various patterns of SMCV anastomoses.

Although the morphological patterns of the SMCV has
been clarified mainly on outflow in the past,!!:13:152131-33)
we have reported on the morphological classification
of the SMCV from the number of stems, the course,
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Fig. 1 FST is the SMCV that receives the FSV or the PSV. TST is the SMCV that receives the TSV. SMCCT is
the SMCV that receives both the FSV (or PSV) and the TSV at the posterior end of the Sylvian fissure. FST:
frontosylvian trunk, FSV: frontosylvian veins, PSV: parietosylvian veins, SMCCT: superficial middle cerebral
common trunk, SMCYV: superficial middle cerebral vein, TST: temporosylvian trunk, TSV: temporosylvian veins.

and anastomoses present at the distal portion in
cadaveric cerebral hemispheres.'¥ The purpose of
the present study was to investigate the best approach
to dissect the SMCV based on the above classifica-
tion, in order to obtain a wide operative field while
preserving the venous structures in the trans-sylvian
approach.

Subjects and Methods

This retrospective study included 116 patients (age
range, 30—93 years; mean age, 69.4 years; 37 males,
79 females) who underwent the trans-sylvian approach
at our institute from July 2006 to August 2019. We
classified the SMCVs of these patients into 5 types as
described in the following and investigated the most
efficient methods of dissection of the SMCV to obtain
a wide operative field while preserving the venous
structure in the trans-sylvian approach based on this
classification through intraoperative video images.

Anatomy and nomenclature

The anatomy of the Sylvian veins were defined
as described in previous studies.???*%) That is, the
SMCV receives frontosylvian veins (FSV), parieto-
sylvian veins (PSV), and temporosylvian veins (TSV),
and usually arises at the posterior end of the Sylvian

fissure and courses anteriorly and inferiorly along
its edges. We tentatively defined the SMCV as
follows: the frontosylvian trunk (FST) is the SMCV
that receives the FSV or PSV; the temporosylvian
trunk (TST) is the SMCV that receives the TSV; and
the superficial middle cerebral common trunk
(SMCCT) is the SMCV that receives the FSV and
PSV, whose main component is the vein of Trolard,
and the TSV, whose main component is the vein
of Labbé, at the posterior end of the Sylvian fissure.
We classified the SMCVs into 5 types (Fig. 1).

1 Type A SMCVs correspond to the SMCCT and have
some anastomoses with the FST or the FSV on the
Sylvian fissure.

2 Type B SMCVs correspond to the SMCCT and have
no anastomoses with the FST or the FSV on the
Sylvian fissure.

3 Type C SMCVs show no SMCCT, but the FST and
the TST run in parallel along the Sylvian fissure
and course toward the skull base.

4 Type D SMCVs are a merging of the vein of Trolard and
the vein of Labbé at the posterior end of the Sylvian
fissure, which divide into the FST and the TST again
toward the proximal portion of the Sylvian fissure.

5 Type E SMCVs are underdeveloped on the Sylvian
fissure.
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Table 1 Characteristics of Type A and B SMCV

Anastomosis between the

Site of termination of the SMCCT

SMCCT and the temporal side

Dural sinus Blind end DMCV unknown
Type A (n=70) 11.4% (n =8) 81.5% m=57) 15.7% n=11) 1.4% (n= 1) 1.4% n=1)
Type B (n=9) Unknown 100% (n =5) 0% (n=0) 0% (n=0) 0% (n=0)

Anastomosis between the SMCCT and the temporal side was unable to be evaluated by the intraoperative video

images in 4 cases of Type A SMCV.

DMCYV: deep middle cerebral vein, SMCCT: superficial middle cerebral common trunk, SMCV: superficial middle
cerebral vein, unknown: unable to evaluate by the intraoperative video images.

Results

Type A SMCVs were observed in 70 of 116 cases
(60.4%) and were the most frequent type, of which
8 cases (6.9%) had a single SMCV and 62 cases
(53.5%) had multiple SMCVs (Fig. 1). The sites of
aneurysm were 38 at the internal carotid artery
(ICA), 17 at the middle cerebral artery (MCA) bifur-
cation, 2 at the M1 portion, and 6 at the anterior
cerebral artery (ACA), and 7 cases were of putam-
inal hemorrhage.

In only 3 of the 70 Type A cases, the SMCVs were
conventionally dissected only on the frontal side of
the SMCCT. In 67 of the 70 Type A cases, the SMCVs
were dissected at least on the temporal side of the
SMCCT. In 30 of the 67 cases, additional dissection
was not required. In the other 37 of the 67 cases,
additional dissection was performed between the
SMCCT or FST and the frontal lobe (34 cases), or
between the TST and the temporal lobe (3 cases).
Additional dissection was required in many cases
of a large aneurysm or large orbital gyrus, which
protrudes toward the adjacent temporal lobe.

The frequency of anastomoses between the SMCCT
and the temporal side was low (8 cases: 11.4%).
Most of these anastomoses were tiny BVs between
the SMCCT and the temporal lobe or the TST, and
these BVs were sacrificed during surgery. Only in
3 of the 70 Type A cases (4.3%), the SMCCT merged
with the TST at the proximal portion, and these
anastomoses were preserved during surgery. In other
words, in most cases of Type A, the SMCCT and
the TST drained into the skull base sinus separately.
The other tiny BVs between the frontal lobe and
the temporal lobe or between the frontal lobe and
the TST were observed in 5 cases, all of which
were sacrificed during surgery. The fronto-basal
bridging vein (FBBV), which arose from the frontal
base and drained into the FST or the skull base
sinus, was sacrificed in only 2 cases. In 57 of the
70 Type A cases (81.5%), the proximal end of the
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SMCCT drained into either skull base sinus. In 12
of the 70 Type A cases (17.1%), the proximal end
of the SMCCT did not drain into any skull base
sinus and became a blind end at the base of the
frontal lobe or connected to deep middle cerebral
veins (DMCV) directly (Table 1). Thus, in many
cases of Type A SMCYV, starting to dissect the SMCV
on the temporal side of the SMCCT to near the
skull base and additional dissection mainly between
the SMCCT/FST and the frontal lobe on the base
side as much as needed were most efficient methods
to obtain a wide operative field while preserving
the venous structure (Fig. 2A).

Type B SMCVs was observed in 9 of 116 cases
(7.8%), of which 1 case (0.9%) had a single SMCV
and 8 cases (6.9%) had multiple SMCVs (Fig. 1).
The sites of aneurysm were 6 at the ICA, 1 at the
MCA bifurcation, and 2 at the ACA. The SMCVs
were dissected on the frontal side of the SMCCT in
all cases, and additional dissection was not required.
Anastomoses between the SMCCT and TSV were
unable to be confirmed through intraoperative video
images. The proximal end of the SMCCT drained
into either skull base sinus in all cases (Table 1).
The FBBVs were excluded from the evaluation as
a BV in this study, and all FBBVs were preserved
during surgery. Thus, in many cases of Type B SMCV,
dissection only on the frontal side of the SMCCT
was sufficient to obtain a wide operative field while
preserving the venous structure (Fig. 2B).

Type C SMCVs were observed in 20 of 116 cases
(17.2%) (Fig. 1). The sites of aneurysm were 7 at
the ICA, 5 at the MCA bifurcation, 1 at the M1
portion, and 1 at the ACA, and 6 cases were of
putaminal hemorrhage. In 17 of the 20 Type C cases,
the SMCVs were dissected between the FST and
the TST until their proximal junction. In 3 of the
20 Type C cases, the SMCVs were dissected only
on the temporal side of the TST. In 9 of the 17
cases, additional dissection was not necessary. In
the other 8 of the 17 cases, additional dissection
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Fig. 2 (A) Intraoperative view of a
case of Type A SMCVs (left IC-Acho
A unruptured aneurysm; 71 year-old
woman) and the schema of dissection
of Type A SMCVs based on our clas-
sification of the SMCV. Red arrows
show the dissecting line. (B) Intraop-
erative view of Type B SMCVs (right
side) and the schema of dissection of
Type B SMCVs based on our classifi-
cation of the SMCV. Red arrows show
the dissecting line. (C) Intraoperative
view of a case of Type C SMCVs (right
IC-P com A URAN; 56 year-old man)
and the schema of dissection of Type
C SMCVs based on our classification
of the SMCV. This case seemed to have
no SMCCT, and the FST and TST were
recognized in parallel along the Sylvian
fissure and coursed toward the skull
base. Red arrows show the dissecting
line. (D) Intraoperative view of a case
of Type D SMCVs and the schema of
dissection of Type D SMCVs based on
our classification of the SMCV. Type
D SMCVs can show a complex morphology
at the first glance. Red arrows show
the dissecting line. (E) Intraoperative
view of Type E SMCVs (right side).
Red arrow shows the dissecting line
of the SMCV to provide mobility to
the frontal and temporal lobes while
preserving venous structures as much
as possible. III N: oculomotor nerve,
Acho A: anterior choroidal artery, AN:
aneurysm, FBBV: fronto-basal bridging
vein, FST: frontosylvian trunk, FSV:
frontosylvian veins, IC: internal carotid,
ICA: internal carotid artery, P-com A:
posterior communicating artery, SMCCT:
superficial middle cerebral common
trunk, SMCV: superficial middle cere-
bral vein, TST: temporosylvian trunk,
URAN: unruptured aneurysm.
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Table 2 Characteristics of Type C and D SMCV

. : Merger of . -
Anastomosis  Anastomosis BV between  the FST and Site of termination of the FST
between the between the
the FST and  the TST at
FST and the TST and the the TST th imal Dural  Blind
FSV TSV e € proxima : DMCV  unknown
portion sinus end
TypeC(n=20) 100% (n=20) 50% (n=10) 10% (n=2) 60% (n=12) 100% 0% 0% 0%
(n=20) (m=0) (n=0) (n=0)
Type D (n = 15) 100% (n=15) 86.7% (n=13) 20% (n=3) 0% (n=0) 46.7%  40% 0% 13.3%
m=7) ([@=6) (n=0) (n=2)

Merger of the FST and the TST at the proximal portion was unable to be confirmed by the operative video in the other 8 cases

of Type C SMCV.

Site of termination of the FST was unable to be confirmed by the intraoperative video images in 2 cases of Type D SMCV.
BV: bridging vein, DMCV: deep middle cerebral vein, FST: frontosylvian trunk, FSV: frontosylvian vein, SMCV: superficial middle
cerebral vein, TST: temporosylvian trunk, TSV: temporosylvian vein, unknown: unable to evaluate by the intraoperative video images.

Table 3 Characteristics of Type E SMCV

BV between the frontal
lobe and the temporal lobe

Type E (n=2) 0% (n=0)

BV: bridging vein, SMCV: superficial middle cerebral vein.

was performed between the FST and the frontal
lobe on the base side (5 cases), between the TST
and the temporal lobe (2 cases), or both (1 case).
The frequency of anastomoses between the FST
and the FSV was very high (100%), and that between
the TST and the TSV was moderate (50%), all of
which were preserved during surgery. In 12 cases
(60%), merger of the FST and the TST at the prox-
imal portion was confirmed, but, in the other 8 cases,
we were unable to identify a merger accurately
through the intraoperative video images. The frequency
of anastomoses between the FST and the TST was
low (10%), and these anastomoses were tiny BVs
that were sacrificed during surgery. The proximal
end of the FST drained into either skull base sinus
in all cases (Table 2). Thus, in many cases of Type
C SMCQYV, starting to dissect between the FST and
the TST until their proximal junction and additional
dissection mainly between the FST and the frontal
lobe on the base side as much as needed were most
efficient methods to obtain a wide operative field
while preserving the venous structure (Fig. 2C).
Type D SMCVs was observed in 15 of 116 cases
(12.9%) (Fig. 1). The sites of aneurysm were 5 at
the ICA, 7 at the MCA bifurcation, and 3 at the
ACA. In all cases, the SMCVs were dissected between
the FST and the TST. Additional dissection between
the FST and the frontal lobe was performed in a
few cases. The frequency of anastomoses between
the FST and the FSV was very high (100%), and
that between the TST and the TSV was also very
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high (86.7%), all of which were preserved during
surgery. The frequency of anastomoses between the
FST and the TST was low (20%), and these anas-
tomoses were tiny BVs that were sacrificed during
surgery. In 6 cases of Type D (40%), the proximal
end of the FST did not drain into any skull base
sinus and became a blind end at the base of the
frontal lobe (Table 2). Thus, in many cases of Type
D SMCV, dissection between the FST and the TST
was sufficient to obtain a wide operative field while
preserving the venous structure (Fig. 2D).

Type E SMCVs was observed in 2 cases with MCA
bifurcation aneurysm of the 116 cases (1.7%) (Fig. 1).
In these cases, SMCVs were dissected between the
frontal and temporal lobes. Merger of the vein of Trolard
and the vein of Labbé was observed at the posterior
end of the Sylvian fissure, and no BVs were observed
between the frontal and the temporal lobes (Table 3).
In Type E SMCV, there was no choice but to dissect
between the frontal and temporal lobes (Fig. 2E).

Our investigation revealed that in 17 of 116 cases
(14.7%), the proximal end of the SMCCT or FST
did not drain into any skull base sinus and became
a blind end at the base of the frontal lobe (Tables 1
and 2). In these cases, all SMCVs (SMCCT/FST)
and FSV were preserved. Overall, postoperative
frontal lobe damage occurred in 7 of 116 cases (6.0
%), of which 4 (3.4%) was due to excessive retrac-
tion and 3 (2.6%) was due to venous sacrifice or
kinking. In 4 cases due to excessive retraction, the
orbital gyrus was large and cerebral edema was
severe. In 1 case due to excessive retraction and
FSV sacrifice, SMCVs were dissected only on the
frontal side of the SMCCT in Type A SMCV (Table 4).

Discussion

The SMCV is one of the main factors that can
impede a wide opening of the Sylvian fissure in
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Table 4 Summary of postoperative frontal lobe damage

No Sex Age Site ’g}ﬁ%{)}f s\zii?i?ﬁ}lcse Cause

1 F 67  Ruptured MCA bif AN A No Excessive retraction to the frontal lobe

2 F 56  Unruptured M1 AN A FSV  Excessive retraction and venous sacrifice

3 F 46  Ruptured ICPC AN A No Excessive retraction to the frontal lobe

4 F 68  Ruptured A-com AN B No Excessive retraction to the frontal lobe

5 M 39  Ruptured ICPC AN D No Excessive retraction to the frontal lobe

6 F 71 Ruptured ICPC AN D No Stretching of the DMCV by retraction

7 F 53  Unruptured MCA bif AN E No Kinking of the branch of the DMCV by clipping

A-com: anterior communicating artery, AN: aneurysm, DMCV: deep middle cerebral vein, F: female, FSV: frontosylvian vein,
ICPC: internal carotid artery—posterior communicating artery, M: male, M1: horizontal segment of middle cerebral artery, MCA
bif: bifurcation of middle cerebral artery, SMCV: superficial middle cerebral vein.

the trans-sylvian approach.’”-?? Many neurosurgeons
have conventionally made the trans-sylvian approach
starting with dissection between the SMCV and the
frontal lobe according to Yasargil.?? Neurological
deficits caused by sacrificing the BVs from the
frontal base or temporal tip to the SMCV has been
considered to be rare.?*%3% However, postoperative
brain damage caused by excessive retraction or
venous sacrifice occurred in 14-47% in the trans-
sylvian approach for aneurysms.'**** Most of such
postoperative brain damage, which was contusion,
venous infarction, or hemorrhage, occurred in the
inferior frontal lobe. Reduced regional cerebral
blood flow (rCBF) in the retracted area is a major
cause of postoperative brain damage. The brain
retraction itself impairs the rCBF in the retracted
area. Moreover, venous congestion in the retracted
area drastically reduces the rCBF.?”*® Thus, venous
sacrifice leads to more venous congestion and
promotes postoperative brain damage. According
to Saito et al.,?¥ FBBVs were sacrificed in about
half of 300 cases and postoperative brain damage
occurred in 14%, of which 11% was due to exces-
sive retraction and only 3% was due to venous
sacrifice. Although FBBVs were sacrificed in only
2 of our 116 cases, postoperative brain damage due
to venous injury occurred in 3 of 116 cases (2.6%),
of which one was due to FSV sacrifice and the
other 2 were due to kinking of the DMCV. Thus,
FBBVs sacrifice may not cause venous infarction
frequently. However, according to Suzuki et al.,?
postoperative venous infarction might be caused
by sacrifice of an FBBV in cases in which the second
segment of the basal vein of Rosenthal was partially
hypoplastic. According to Kageyama et al.,’® the
venous perfusion patterns in the inferior frontal
lobe were classified into 3 types (Sylvian type,
which drains mainly into the SMCVs; frontal type,

which drains into the frontal BVs, and intermediate
type, which drains evenly into both sets of veins),
and postoperative brain damage was most likely to
occur in the Sylvian type. Our 1 case of postoper-
ative brain damage due to FSV sacrifice might be
the Sylvian type. Moreover, our investigation revealed
that, in 17 of 116 cases (14.7%), the proximal end
of the SMCCT or FST did not drain into any skull
base sinus and became a blind end at the base of
the frontal lobe (Tables 1 and 2). In such cases,
postoperative brain damage may easily occur due
to excessive retraction or venous sacrifice, because
the SMCCT or the FST may drain the inferior frontal
lobe mainly from the proximal portion to the distal
portion. Therefore, not only avoidance of excessive
brain retraction but also preservation of intracranial
venous structures is very important to prevent
postoperative venous complications in the trans-
sylvian approach. However, the conventional method
to dissect only between the SMCV and the frontal
lobe has 3 major problems. First, it is often neces-
sary to cut the BVs with the frontal lobe in order
to obtain a wide operative field. Second, the retrac-
tion to the frontal lobe tends to be excessive, espe-
cially in cases of large orbital gyrus, which protrudes
toward the adjacent temporal lobe. Third, it is
impossible to provide sufficient mobility to the
temporal lobe by just cutting the BVs with the
frontal lobe, since mobility of the temporal lobe is
limited by adhesion with the main stems of the
SMCYV, which usually run on the temporal lobe and
the draining point of the SMCV to the skull base
sinus.?6:3099-41) The mobility of the temporal lobe is
very important to obtain not only a wide working
space but also an operative view from the lateral
side. This lateral view makes it possible to confirm
the perforators behind the aneurysm and also to
reduce the retraction to the frontal lobe in the
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trans-sylvian approach.?6203%-40 Thus, the method
to dissect the SMCV that provides sufficient mobility
to the frontal and temporal lobes while preserving
the venous structures is considered ideal. Some
reports recommend dissection between multiple
SMCVs or between the SMCV and the temporal
lobe in the trans-sylvian approach for such ideal
dissection of the SMCV.17:18.26-30.39-41)

In our 116 cases, almost FSVs and FBBVs, and
all SMCVs (FST, SMCCT, TST) and TSVs were
preserved. The mobility of the frontal and temporal
lobes was sufficient to obtain the wide operative
field in almost cases. Postoperative brain damage
occurred in 7 cases (6.0 %), which was lower than
previously reported (Table 4). Therefore, we recom-
mend the method to dissect the SMCV based on
our morphological classification of the SMCV in
the trans-sylvian approach as follows.

Dissection of a Type A SMCV

In Type A SMCV, it is recommended to start to
dissect the SMCV on the temporal side of the SMCCT
to near the skull base, and then, dissect between
the SMCCT or the FST and the frontal lobe on the
base side as much as needed (Fig. 2A). Indeed, it
is difficult, especially for inexperienced surgeons,
to peel off the SMCCT from the temporal lobe. This
is because the SMCVs usually run on the temporal
lobe with tight adhesion, and very delicate dissec-
tion is necessary to avoid damage of the pia matter
of the temporal lobe and the tiny TSVs that cross
under the SMCCT without merging. However, this
procedure, which requires patience, not only provides
a wide operative field but also improves the skill
of surgeons using micro scissors. If more mobility
of the temporal lobe is necessary, additional dissec-
tion between the TSV/TST should be performed. It
may be sufficient to dissect only the temporal side
of the SMCCT in the distal trans-sylvian approach
for a small to medium ICA aneurysm with a small
orbital gyrus that does not protrude toward the
adjacent temporal lobe or a similar-sized MCA
bifurcation aneurysm. On the other hand, the
conventional method to dissect only between the
SMCV and the frontal lobe is not suitable for cases
of large aneurysm or aneurysm on the posterior
wall of the ICA.

Dissection of a Type B SMCV

In many cases of Type B SMCYV, it is probably
sufficient to dissect only on the frontal side of the
SMCCT (Fig. 2B). However, if more mobility of the
temporal lobe is necessary, additional dissection on
the temporal side of the SMCCT or the TST should
be performed.
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Dissection of a Type C SMCV

In Type C SMCYV, it is recommended to start dissecting
between the FST and the TST until their proximal
junction and then between the FST and the frontal
lobe on the base side as much as needed (Fig. 2C). If
the mobility of the temporal lobe is not sufficient,
additional dissection between the TST and the temporal
lobe should be performed. Likely, it is sufficient to
dissect only between the FST and the TST until their
proximal junction for cases of small or medium MCA
bifurcation aneurysm in the distal trans-sylvian approach.

Dissection of a Type D SMCV

Careful observation may be required to identify
the Type D SMCV because this type can show a
complex morphology at the first glance. In Type
D SMCQYV, it is recommended to start dissecting
between the FST and the TST (Fig. 2D). In cases
that the proximal end of the FST does not drain
into any skull base sinus and is blind ended at
the base of the frontal lobe, additional dissection
is not necessary. In cases that the FST drains into
either skull base sinus, additional dissection between
the FST and the frontal lobe may be necessary.
However, in cases of a small to medium MCA
bifurcation aneurysm, such additional dissection
may not be necessary.

Dissection of a Type E SMCV

In Type E SMCV, there is no choice but to dissect
between the frontal and the temporal lobes (Fig. 2E).

In cases with multiple SMCVs, it may be difficult
to distinguish between Type A SMCV and Type C
SMCYV because the open range of the dura is limited.
In such cases, it may be better to estimate the
SMCCT from the proximal anastomotic pattern of
the SMCVs because the SMCCT and the TST are
separated at the proximal portion in many cases
(Fig. 3a and 3b). It may be difficult to identify the
type of SMCYV in cases of the subarachnoid hemor-
rhage; however, sufficient irrigation of the subarach-
noid space is useful for improving the visibility of
the SMCV. Recently, the utility of indocyanine green
video angiography for the SMCV dissection was
reported.?7+424%)

Although the patterns of DMCVs were not inves-
tigated in detail in this study, opening the Sylvian
fissure widely was sometimes obstructed by the
DMCV. In such cases, the DMCVs or its branches
should be dissected from the surrounding tissue as
much as possible, and additional dissection of the
SMCYV, such as between the TST/TSV and the
temporal lobe, may be required (Fig. 3c).

Many experienced neurosurgeons can obtain a
wide operative field while preserving venous
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frontal

Fig. 3 (A) Photograph of Type A with multiple SMCVs. (B) Photograph of Type C with multiple SMCVs. (C) The
schema of dissection of the sylvian veins in cases in which the DMCV impede a wide opening of the Sylvian
fissure. DMCV: deep middle cerebral vein, FBBV: fronto-basal bridging vein, FST: frontosylvian trunk, SMCCT:
superficial middle cerebral common trunk, SMCV: superficial middle cerebral vein, TST: temporosylvian trunk,

TSV: temporosylvian veins.

structures without abiding by our concept of the
patterns of dissection of the SMCV. They can accom-
plish this because they easily skeletonize the SMCV
as much as possible to provide mobility to both the
frontal and the temporal lobes. However, opportu-
nities for young neurosurgeons to perform direct
surgery are decreasing because of increased use of
endovascular technique. Therefore, the method to
dissect the SMCV based on our morphological
classification of the SMCV is not only useful for
obtaining a wide operative field while preserving
venous structures but also especially useful as
opportunity for young neurosurgeons to efficiently
master the trans-sylvian approach.

Conclusions

The SMCVs show various patterns in courses and
anastomoses. We have classified it into 5 types in
order to obtain a simple and safe opening of the
Sylvian fissure. By using the surgical technique
according to each type, it was possible to obtain a
wide surgical field while preserving the venous
structure.
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