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OBJECTIVE The sylvian bridging veins between the brain and the dura on the inner surface of the sphenoid wing can
restrict brain retraction for widening of the lateral retrocarotid space during clipping surgery for internal carotid artery
(ICA)—posterior communicating artery (PCoA) and basilar apex (BX) aneurysms. In such cases, the authors perform
extradural anterior clinoidectomy with peeling of the temporal dura propria from the periosteal dura and inner cavernous
membrane around the superior orbital fissure, with the incision of the dura mater stretching from the base of the tem-
poral side to just before the distal dural ring of the ICA (termed by the authors as the sphenoparietal sinus transposition
[SPST] technique). This technique displaces the bridging segment of the sylvian vein posteriorly and enables widening of
the surgical space without venous injury. In this study, the authors observed the operative nuances and investigated the
usefulness of this technique.

METHODS The authors retrospectively reviewed the medical charts of 66 consecutive patients with ICA-PCoA and BX
aneurysms between January 2016 and July 2018. This technique was performed in 8 patients (5 patients with PCoA an-
eurysms and 3 with BX aneurysms) in whom the bridging segments of the sylvian veins between the brain and the skull
base restricted brain retraction for widening of the surgical space. The surface areas of the lateral retrocarotid space and
the aneurysm were measured at the most visible working angle before and after the SPST technique was performed.

RESULTS With the use of the SPST technique, an adequate surgical space for aneurysm clipping was obtained with
preservation of the bridging veins in all patients. The mean surface areas of the lateral retrocarotid space (p = 0.002) and
aneurysm (p = 0.001) were significantly increased from 18.3 £+ 18.8 and 2.8 £ 2.5 cm? before to 64.2 + 21.1 and 20.9 +
20.6 cm?, respectively, after the SPST technique was performed.

CONCLUSIONS The SPST technique enables displacement of the bridging segments of the sylvian veins without ve-
nous injury and enables widening of the surgical space around the lateral retrocarotid area.

https://thejns.org/doi/abs/10.3171/2020.1.JNS192823
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most versatile and commonly performed approach-
es during clipping surgery for intracranial aneu-
rysms. Internal carotid artery (ICA)—posterior commu-
nicating artery (PCoA) aneurysms are typically repaired

THE pterional-transsylvian approach is one of the

via the pterional-transsylvian approach.' In addition, this
approach is frequently used in clipping surgery for upper
basilar artery aneurysms.?? In clipping surgery for these
aneurysms, the surgical corridor involves the lateral retro-
carotid space, which is accessed via the space between the

ABBREVIATIONS ACP = anterior clinoid process; BX = basilar apex; DMCV = deep middle cerebral vein; FBBV = frontobasal bridging vein; fSSV = superficial sylvian vein
with frontal lobe tributaries; ICA = internal carotid artery; MOB = meningo-orbital band; PCoA = posterior communicating artery; SOF = superior orbital fissure; SPS = sphenopa-
rietal sinus; SPST = sphenoparietal sinus transposition; SSV = superficial sylvian vein; TPV = temporopolar vein; tSSV = superficial sylvian vein with temporal lobe tributaries.
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skull base and brain. The superficial sylvian veins (SSVs),
which represent one of the three dominant venous drain-
age systems of the lateral cerebrum, usually course from
the brain to the dural sinus along the sphenoid wing to
drain into the sphenoparietal sinus (SPS).# In other words,
these veins can pose an obstacle for accessing aneurysms.
Therefore, the bridging veins are occasionally sacrificed
during dissection.™® Although clinical complications
caused by intracranial venous sacrifice are rare, sacrifice
of these veins can cause venous congestion, hemorrhage,
and edema in cases in which the sacrificed veins that are
damaged during surgery are involved in major drainage
pathways .52 At present, there is no established method for
predicting the consequences of sacrificing the veins. Thus,
surgeons should aim to preserve intracranial veins while
reserving a wide enough space within the surgical field for
safe manipulation.

We retrospectively reviewed 8 cases of ICA-PCoA and
basilar apex (BX) aneurysms treated with clipping sur-
geries via the pterional-transsylvian approach, in which
the bridging segment of the sylvian veins between the
brain and the skull base restricted the ability to obtain
adequate surgical spaces for aneurysm clipping, while
sacrifice of these veins was considered to be associated
with high risks for venous complications. In all of these
patients, we used a technique that enabled displacement
of the bridging segment of the sylvian veins posteriorly
without venous injury, which resulted in obtaining ad-
equate surgical corridors. We have termed this maneu-
ver the “sphenoparietal sinus transposition (SPST) tech-
nique.” In this report we describe the operative nuances
of this technique and our investigation of the validity
of this method for widening of the surgical corridor by
quantifying the exposure enhancement of the surgical
working area.

Methods

The present study was preapproved by the institutional
review board at our institution.

Patient Population

We retrospectively reviewed all cases of ICA-PCoA
and BX ruptured and unruptured aneurysms surgically
treated at our institution from January 2016 to July 2018.
This review resulted in 66 patients (59 patients with ICA-
PCoA and 7 patients with BX aneurysms) treated with
surgical clipping via the pterional-transsylvian approach.
In 8 of these 66 patients (12%), approaching the lateral ret-
rocarotid space was limited by the bridging sylvian veins
between the brain and the dura on the inner surface of the
sphenoid bone. The SPST technique was utilized for these
8 patients in order to obtain adequate surgical corridors
without sacrificing these veins.

Possible adverse events associated with the SPST tech-
nique were evaluated according to postoperative compli-
cations and results of CT and MRI studies.

Operative Technique

We employed the distal transsylvian approach to pre-
serve the sylvian veins and their tributaries.”” If a promi-
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nent bridging vein between the brain and the dura on the
inner surface of the sphenoid bone obstructed brain re-
traction for widening of the surgical space (Figs. 1-4), the
arachnoid membrane that wrapped the vein was peeled
away from the vein to make the veins more stretchable
(denuding technique).’ If the brain retraction was still re-
stricted even after these manipulations, we utilized the
SPST technique.
The SPST technique is described here and shown in
Video 1.
VIDEO 1. SPST technique. The sylvian vein segments bridging
between the brain and the skull base restricted brain retraction
for widening of the retrocarotid space. In addition, brain retrac-
tion caused bleeding from the dural entrance of the sylvian vein.
Therefore, we returned to the epidural space and unroofed the
lesser wing of the sphenoid bone overlying the superior orbital
fissure (SOF) and the inferolateral wall of the SOF around the
meningo-orbital band (MOB). The MOB was cut and the dura
propria was peeled from the periosteal dura and inner cavernous
membrane until the anterior clinoid process (ACP) was exposed.
The ACP was removed with microrongeurs in a piecemeal fashion.
The incision of the dural flap was stretched from the temporal base
side to the distal dural ring of the ACP. The bridging segment of the
sylvian veins combined with the dural entrance of these veins is dis-
placed posteriorly and the retrocarotid space is markedly widened.
Copyright Asahikawa Red Cross Hospital. Used with permission.
Click here to view.

The following procedures were carried out under micro-
scopic magnification. The frontal dura was elevated from
the anterior cranial fossa, and the orbital roof was flat-
tened with a power drill to gain a wider working space.
The temporal dura was dissected from the temporal bone
until the lateral margin of the superior orbital fissure
(SOF) was exposed. The roof of the SOF was skeleton-
ized and the meningo-orbital band (MOB) was exposed
(Fig. 1B). The lesser wing of the sphenoid bone overlying
the SOF and the inferolateral wall of the SOF, which is
part of the greater wing of the sphenoid bone, was un-
roofed with a power drill. This step provides mobility for
the MOB and enables dissection of the dura propria from
the lateral inferior aspect of the anterior clinoid process
(ACP) with a microdissector (Fig. 1C). After these maneu-
vers, it was possible to identify a cleavage plane that de-
veloped between the frontal dura propria and the temporal
dura propria at the MOB (Fig. 1D). This structure allows
estimation of the thickness of the dura propria and the
correct layer between the dura propria and the periosteal
dura. Peeling of the temporal dura propria from the peri-
osteal dura was then started at this cleavage plane of the
MOB and continued until the medial aspect of the ACP
was exposed (Fig. 1E). Care was taken to maintain the
sphenoparietal sinus (SPS) on the side of the dura propria
during peeling of the dura propria (Fig. 2C). The incision
of the dural flap was stretched from the base of the tem-
poral side to the tip of the ACP, with the dural entrance
of the bridging veins maintained outside of the dural flap
(Fig. 1F) to facilitate the exposure of the tip of the ACP.
After dissection of the dura propria from the ACP (Fig.
1G), the ACP was removed with bone rongeurs of various
sizes in a piecemeal fashion (Fig. IH). No power drill was
used for removal of the ACP in our series. After removal
of the tip of the ACP (Fig. 11), the incision of the dural

Unauthenticated | Downloaded 03/26/22 06:56 AM UTC


https://vimeo.com/387953171
https://vimeo.com/387953171
https://vimeo.com/387953171

Niibo et al.

FIG. 1. Operative surgical steps for the SPST technique. Microscopic views combined with schematic illustrations during clipping
of the right ICA-PCoA aneurysm. A: A microscopic view before the SPST technique was performed. The white arrowheads
indicate the SSV, and the black arrowheads indicate the TPV. The short bridging segment of these veins restricted brain retraction
for widening of the surgical space. B: Exposure of the MOB. C: Dissection of the dura propria from the lateral inferior aspect of the
ACP. D: Initiation of the peeling of the temporal dura propria from a cleavage plane between the frontal and temporal dura propria
at the MOB (solid white arrow). E: Peeling of the dura propria continues in the direction of the medial temporal side. F: Stretching
of the incision of the temporal dural flap from the base of the temporal base in the direction of the tip of the ACP for exposure of
the tip of the ACP. G: The ACP is dissected from the dura propria and exposed subtotally. H: Removal of the ACP with a microron-
geur in a piecemeal fashion. I: Removal of the tip of the ACP. J: Stretching of the incision of the temporal dural flap until the distal
dural ring of the ICA is exposed. K: Completion of the SPST technique. The bridging part of the SSV and TPV combined with the
dural entrance of these veins is displaced posteriorly and the retrocarotid space is markedly widened. An = aneurysm; DDR =
distal dural ring; IC = internal carotid artery; ON, OPN = optic nerve; OS = optic strut; SOF = superior orbital fissure. Schematic
illustrations copyright Takeya Niibo. Used with permission.
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FIG. 2. Intraoperative views of clipping surgery for a BX aneurysm.

A: Microscopic view (left) combined with a schematic illustration (right)
before the SPST technique was performed. The white arrowhead in-
dicates the SSV, and the black arrowhead indicates the TPV. Surface
landmarks show the lateral retrocarotid space (white outline; 1, the
lateral aspect of the ICA,; 2, the medial aspect of the tentorial edge; and
3, the margin of the frontal and temporal lobes). These veins with short
bridging segments restrict temporal lobe retraction for widening of the
surgical space. B: Microscopic view (leff) combined with a schematic
illustration (right) after the SPST technique was performed. The bridging
segments of the SSV and the TPV combined with the dural entrance

of these veins have been displaced posteriorly, and the temporal lobe

is retracted safely. Schematic illustrations in panels A and B copyright
Takeya Niibo. Used with permission. C: Microscopic view during peeling
of the temporal dura propria. The solid black arrows indicate the visible
course of the sphenoparietal sinus at the surface of the temporal dura.
AN, An = aneurysm; CN Il = optic nerve; CN Il = oculomotor nerve.

flap was stretched until just before the distal dural ring of
the ICA (Fig. 1J). With the use of these techniques, the
bridging veins in combination with the dural entrance of
these veins were effectively displaced posteriorly without
venous injury (Fig. 1K).

Measurements

The working area was defined as the area that was vi-
sualized at surgery, and we were able to perform surgi-
cal maneuvers in this area. To evaluate the widening of
the surgical corridor afforded by the SPST technique, we
measured the three following parameters using intraop-
erative videos with safe brain retraction at the most visible
working angle just before and after the SPST technique
was performed: 1) the surface area of the lateral retroca-
rotid space, 2) the surface area of the aneurysm, and 3)
the length of the ICA on its lateral aspect. We defined the
working area as the lateral retrocarotid space because it is
a vital space for aneurysm clipping. The lateral retrocarot-
id space was defined as the surrounding area, with three
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FIG. 3. Intraoperative views of clipping surgery for a left ICA-PCoA
aneurysm. A: Microscopic view before the SPST technique was per-
formed. The black arrowheads indicate the SSV, and the white arrow-
heads indicate the DMCV. These veins course across the operative field
and restrict attainment of an adequate surgical space. B: Microscopic
view after the SPST technique was performed. The bridging veins are
displaced posteriorly (white arrows) and the surgical space is widened.

anatomical landmarks as follows: the lateral aspect of the
ICA, the medial aspect of the tentorial edge, and the mar-
gin of the frontal and temporal lobes (Fig. 3A). To calcu-
late these parameters, the segmented lines were delineated
in the region of interest by two experienced neurosurgeons
(T.N. and J.S.), and measurements were performed with
the aid of open source software (ImagelJ, version 1.52e,
National Institutes of Health).

Statistical Analyses

Data were processed using commercially available
software (SPSS version 21.0, IBM Corp.). The paired
Mann-Whitney U-test was used to compare surface ar-
eas of the retrocarotid space and aneurysms as well as the
length of the lateral aspect of the ICA before and after the
SPST technique was performed.

Results

Of 8 patients (5 men and 3 women, aged 53—84 years,
median age 70 years; Table 1) who underwent surgery per-
formed with the SPST technique, 3 patients had an un-
ruptured ICA-PCoA aneurysm, 2 patients had a ruptured
ICA-PCoA aneurysm, and 3 patients had an unruptured
BX aneurysm.

r - . frontal
o g/ &
.

FIG. 4. Intraoperative views of clipping surgery for a left ICA-PCoA
aneurysm. A: Microscopic view before the SPST technique was per-
formed. The white arrowheads indicate the SSV, which obstructs widen-
ing of the space between the brain and the skull base. B: Microscopic
view after the SPST technique was performed. The bridging segment of
the SSV in combination with the dural entrance is displaced posteriorly
(white arrows).
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TABLE 1. Characteristics of 8 patients who underwent the SPST technique for aneurysm clipping

Case Age, Aneurysm Veins Blocking _Retrocarotid Space Area, cm* = Exposed Aneurysm Area, cm? ~ ICA Lateral Aspect Length, mm
No. Sex Yrs Site Op Corridor Pre-SPST Post-SPST Pre-SPST Post-SPST Pre-SPST Post-SPST
1 M 74  PCoA  fSSV,DMCV 33.02 74.43 3.78 10.34 8.73 14.71
2 M 75  PCoA {88V, TPV 10.89 88.61 7.62 66.02 4.68 13.84
3 F 69 PCoA  fSSV,FBBV 9.28 4773 0.53 7.26 3.73 11.91
4 F 84 PCoA  fSSV,tSSV 12.09 56.30 4.44 12.58 8.23 14.05
5 F 70 PCoA  fSSV 5.37 23.20 2.91 14.48 2.78 8.90
6 M 69 BX tSSV 5.36 68.54 0 6.1 ™ 16.37
7 M 69 BX tSSV, TPV 14.72 72.85 112 36.3 15.04 21.99
8 M 53 BX FBBV 59.94 82.07 2.25 13.89 12.90 17.42

Pattern of Venous Interference and Effect of the SPST
Technique

In the 8 patients in whom the SPST technique was
performed, the bridging segment of the sylvian veins was
relatively short, and brain retraction for accessing the lat-
eral retrocarotid space could have easily caused avulsion
and/or tension injuries in these veins at the dural entrance
on the sphenoid wing (Figs. 1-4). The bridging veins that
restricted brain retraction were as follows: a superficial
sylvian vein (SSV) with frontal lobe tributaries (fSSV)
in 1 patient with an ICA-PCoA aneurysm; an SSV with
temporal lobe tributaries (tSSV) in 1 patient with a BX an-
eurysm; a frontobasal bridging vein (FBBV) in 1 patient
with a BX aneurysm; both an fSSV and a deep middle
cerebral vein (DMCV) in 1 patient with a PCoA aneu-
rysm; both an fSSV and a temporopolar vein (TPV) in
1 patient with a PCoA aneurysm; both an fSSV and an
FBBV in 1 patient with a PCoA aneurysm; both an fSSV
and a tSSV in 1 patient with an ICA-PCoA aneurysm; and
both a tSSV and a TPV in 1 patient with a BX aneurysm.
In all of these patients, the dural entrance of these veins
was located just below the ACP or just below the sphenoid
ridge on the anterior wall of the middle cranial fossa (Figs.
1-4A).

With the use of the SPST technique, the temporal
dura propria in combination with the SPS was peeled off
from the periosteal dura and inner cavernous membrane
around the SOF. After removal of the ACPs, the incision
of the dural flap stretched to the distal dural ring of the
ICA; therefore, the bridging portion combined with the
dural entrance of the obstructive bridging veins was dis-
placed posteriorly (Figs. 1-4). Consequently, adequate
surgical spaces around the lateral retrocarotid space were

obtained without preservation of these veins in all pa-
tients. No perioperative complications associated with the
SPST technique were observed in any patients, including
venous infarction; neural injuries, including visual distur-
bances, ophthalmoplegia, and ptosis; and postoperative
CSF leakage.

Quantitative Analysis of the Working Area Before and
After Surgery With the SPST Technique

The mean + SD surface area of the lateral retrocarotid
space was significantly increased from 18.3 + 18.8 cm?
before to 64.2 + 21.1 cm? after the SPST technique was
performed (p = 0.002, Table 2). Exposure of the mean
surface area of the aneurysm was significantly increased
from 2.8 £ 2.5 to 20.9 + 20.6 cm? (p = 0.001). Exposure
of the length of the lateral aspect of the ICA did not dif-
fer from before (7.9 + 4.3 mm) to after (14.9 = 3.9 mm)
the SPST technique was performed (p = 0.007), although
there was a trend toward a longer length after the SPST
technique was performed.

Discussion

ICA-PCoA and BX aneurysms are approached via
a route between the brain and the skull base. The SPST
technique is superfluous for treating regular ICA-PCoA
and BX aneurysms. However, in some cases, bridging
veins running from the brain to the dural sinus that drains
into the SPS restrict the surgeons’ ability to obtain an ade-
quate surgical field. In our series, the SPST technique was
performed in such cases and enabled safe brain retraction
without venous injury and markedly increased the surgi-
cal space around the lateral retrocarotid area.

TABLE 2. Comparison of parameters between the pre- and post-SPST techniques

Parameter Pre-SPST  Post-SPST  Exposure Increase After SPST, % p Value*
Retrocarotid space area,cm?  18.3+18.8 64.2+21.1 445 0.002
Aneurysm exposed area, cm?  2.8+25 20.9+20.6 161 0.001
ICA lateral aspect length, mm ~ 7.9+43 149+39 123 0.007

Mean values are presented + SD.
* Mann-Whitney U-test.
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Although the rarity of the clinical complications caused
by venous sacrifice may allow surgeons to sacrifice the
SSVs and their tributaries,** sacrificing these veins can
cause venous congestion, hemorrhage, and edema. Dean
et al’ investigated the incidence of postoperative angio-
graphic changes in the SSV and cerebral edema on post-
operative CT after clipping surgery in 100 consecutive pa-
tients with middle cerebral artery aneurysms. In 11 cases
with severely affected veins on postoperative angiography,
postoperative CT detected cerebral edema with a mean
range of 10.8 cm?. In this report, Dean et al. clarified that
the damage to the venous outflow was correlated with the
development of brain edema and small hemorrhages in
the brain parenchyma. At present, there is no established
method to predict the consequence of venous sacrifice;
thus, surgeons should endeavor to preserve the SSVs and
their tributaries while reserving a wide enough space
within the surgical field for safe manipulation.

In the 8 patients in whom the SPST technique was per-
formed in our series, the bridging segments of the obstruc-
tive bridging veins were relatively short, and these bridg-
ing veins entered the dural sinuses at a high position on
the inner surface of the sphenoid ridge. These anatomical
variations contributed to the alleviation of tension injury
from brain retraction at the dural entrance of the sphe-
noid wing. Suzuki et al.® investigated whether anatomical
variations in SSVs affect the difficulty of surgical clipping
via the pterional-transsylvian approach. In 8 of their 50
consecutive patients, the sylvian veins entered the dural
sinuses at a relatively high position just below either the
sphenoid ridge or the anterior clinoid process on the pre-
operative 3D-CTA images, and widening of the surgical
corridor was restricted by these veins. Preoperative assess-
ment of the draining position of the bridging veins near
the sphenoid wing would be useful for predicting whether
bridging veins obstruct the widening of the surgical space
around the lateral retrocarotid space.

The peeling off of the arachnoid membrane that wraps
the SSVs allows the vein to stretch, and freeing the veins
from the brain enables the vein to be lifted when the brain
moves away from the dura at the skull base.”!' These ma-
neuvers were used in our series before the SPST technique
was performed. However, in the cases in which the tribu-
taries from the obstructive bridging veins were situated
near the side of the skull base, the bridging segments of
these veins were not stretched effectively with these ma-
nipulations. The SPST technique displaced these veins
posteriorly and enabled the attainment of adequate surgi-
cal space.

With the SPST technique, the intradural segment of the
obstructive bridging veins was separated from the skull
base by peeling of the dura propria while maintaining the
intradural segments of these veins on the side of the dura
propria (Fig. 3C); therefore, the obstructive bridging veins
were displaced posteriorly. A few studies have described
venous preserving techniques in cases in which brain re-
traction can cause avulsion or tension injury at the dural
entrance of the bridging vein. Kyoshima et al.”° reported
a method for obtaining mobility of the sylvian vein with
intradural dissection of the dura propria of the cranial wall
near the dural entrance of the SSV. Katsuno et al.? also de-
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scribed a technique used in a modified anterior temporal
approach for a BX aneurysm that elongated the bridging
part of the sylvian vein by intradural dissection of the dura
propria around the dural entrance of the sylvian vein. This
maneuver is useful for stretching the bridging segment of
the sylvian vein. However, the course of the intradural seg-
ment of the sylvian vein is less visible, and this method is
often accompanied by intense bleeding due to injury of
the intradural segment of the bridging vein, which may
cause severe damage to the venous drainage. Hasegawa et
al.”? reported a method for preserving an FBBV via mo-
bilization of the SPS without removal of the ACP during
clipping surgery for an anterior communicating aneurysm.
Our method, in contrast, includes anterior clinoidectomies
for extending a dural incision near the ICA, which facili-
tates further posterior displacement of the dural entrance
of the bridging veins and widens the surgical space around
the retrocarotid space.

The maneuver of peeling the dura propria within the
correct layer is of utmost importance for accomplishing
the SPST technique. If the temporal dura popria is peeled
too shallowly, the sphenoparietal sinus coursing in the
temporal dura propria can be damaged during peeling
of the dura propria (Fig. 3C), which may lead to intense
bleeding and/or severe venous congestion. In contrast, if
the dura is peeled too deeply, cranial nerves (abducens and
oculomotor, trochlear, and ophthalmic divisions of the tri-
geminal nerve) running together in the “inner” cavernous
membrane'* around the SOF can be damaged. To avoid in-
jury to these structures during peeling of the dura propria,
it is vital to identify the correct layer between the dura
propria and the periosteal dura and the inner cavernous
membrane. In our series, a cleavage plane that appeared
between the frontal and the temporal dura propria at the
MOB (Fig. 1D) was helpful for estimating the thickness
of the dura propria and the correct layer between the dura
propria and the periosteal dura. In all of our patients, the
SPST technique was conducted without injury to the SPS.

In our series, there were no cases of additional skull
base modifications for BX aneurysms, such as those per-
formed during orbitozygomatic osteotomy. Orbitozygo-
matic osteotomy allows excellent exposure of lesions in-
volving the middle fossa, infratemporal region, and BX by
decreasing the depth of the target and increasing the angle
of approach.>*!5 In clipping surgery for BX aneurysms,
especially for high-riding BX aneurysms, orbitozygomatic
osteotomy combined with the SPST technique would al-
low marked increases in the surgical space and greater
maneuverability of instruments while lessening venous
injury due to brain retraction.

Study Limitations

The current study is limited because it is a retrospective
review of a small case series from a single institution. The
SPST technique must not be interpreted as a routine ap-
proach to regular PCoA and BX aneurysms, because this
procedure takes a longer time and requires more surgical
expertise than does the regular transsylvian approach. In
addition, this approach is technically slightly difficult. In-
tense bleeding as a result of injury of the SPS as well as
cranial nerve injury, especially injury to the oculomotor
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nerve, may occur during peeling of the temporal dura pro-
pria. The optic nerve may also be injured when the an-
terior clinoid process is removed.”® The SPST technique
should be performed in select situations by a surgeon with
sufficient experience and expertise in this area.

Conclusions

The SPST technique, which can be used to mobilize the
bridging veins between the brain and the dura on the inner
surface of the sphenoid bone, facilitates widening of the
surgical corridor. The current study is limited because it is
a retrospective review of a small case series from a single
institution. Notwithstanding, we believe that this maneu-
ver is helpful for improving surgical outcomes by decreas-
ing the risk of venous complications.
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