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Abstract Background Transsylvian approach is one of the main approaches for a variety of
vascular, tumor, and skull-base lesions. Sylvian fissure harbors a lot of critical structures
including the middle cerebral artery and many venous structures. If not done properly,
the transsylvian approach could cause several complications. Up to now, there is no
simple training model for practicing Sylvian fissure dissection. In this article, we
describe the technique of using microscissors for the sharp dissection of arachnoid
trabeculae. We also propose a new model for practicing Sylvian arachnoid dissection
using a three-dimensional (3D) brain model with cotton fiber.
Method We inserted cotton fiber into the Sylvian fissure of the brain model
(aneurysm box from UpsurgeOn) and covered the Sylvian fissure with a cotton sheet,
then sprayed the water over it. We dissected this model under a microscope by using
Kamiyama scissors in the right hand and suction in the left hand.
Result Under the microscope, our model appears comparable with the real Sylvian
fissure. We can use this model for practicing arachnoid dissection with Kamiyama
scissors.
Conclusion The arachnoid dissection model by using a 3D brain model with cotton
fiber is a simplified and novel approach for practicing the Sylvian fissure dissection.
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Introduction

Sylvian fissure is one of the main gateways to a variety of
neurosurgical lesions such as vascular lesions, intrinsic brain
tumors, or skull base lesions. It is indisputable that Sylvian
fissure arachnoid dissection is one of the most essential
neurosurgical skills for neurovascular surgeons, oncologic
neurosurgeons, and skull base surgeons.1–8 Techniques of
splitting Sylvian could be divided into two categories: sharp
dissection by microscissors and blunt dissection by spread-
ing the tip of bipolar forceps or probing with a microdissec-
tor.9,10 Splitting Sylvian fissure widely has many benefits
such as brain relaxation and wide surgical corridor, which
lead to safer surgery, less periprocedural complications, and
better neurological outcomes.11–13 Arachnoid dissection is
vital to untangle the complex structures within the Sylvian
fissure. Hence, a proper understanding of anatomy and
surgical technique is paramount for a safe Sylvian dissection.
However, if the arachnoid dissection was not done properly,
it could lead to several complications such as arterial injury,
venous injury, and brain contusion that could lead to post-
operative seizure, permanent neurological deficit, and poor
neurological outcomes.12,14–16

Achieving the skill of meticulous Sylvian dissection
requires a lot practice.13,17,18 In the past, most of the Sylvian
dissection trainings was done by practicing Sylvian dissec-
tion in actual clinical cases under the supervision of experi-
enced attending staff.2,19 However, microneurosurgical
cases are decreasing due to other options for treating intra-
cranial lesions, such as endovascular treatment or radiother-
apy.20,21 Also, there are medicolegal issues about training in
real clinical cases.22,23 These make neurosurgical residents
and young neurosurgeons have fewer cases to practice
microsurgical skills. Therefore, training models have a lot
of benefits in neurosurgical training.24–26 In neurosurgery,
there are several training models for microvascular anasto-
mosis,27,28 tumor surgery,29,30 or even a temporal bone
drilling.31 However, there are very few training models for
Sylvian dissection. All of them used a placenta, a cadaver, or

animal models,32–34 which is sophisticated to prepare and
ineffective as an off-job training model every day after
working hours. In this article, we summarized the principle
of using microscissors in arachnoid dissection and also
proposed a new training model for practicing Sylvian arach-
noid dissection.

Materials and Methods

Our training model consisted of two parts: A brain model
and a cotton fiber mimicking arachnoid trabeculae. We use
a brain model from UpsurgeOn (aneurysm box model),
which had a Sylvian fissure and middle cerebral artery
within it. The brain parenchyma of this model was made
from silicon and had a soft texture mimicking the real brain
(►Fig. 1). The cotton fiber (for skin care and women’s
makeup cleansing) was purchased from the local conve-
nience store (►Fig. 2). Cosmetic cotton fiber is made from
the natural fibers of seeds of the cotton plant. The main
building block of the fiber is cellulose. The texture of cotton
fiber is soft and slightly tough, making it a potential model
for arachnoid surgical training. The goal of this training
model is to master the sharp dissection of arachnoid fiber
by using the Kamiyama scissors.

Setup
Three young microvascular neurosurgeons (experience in
vascular neurosurgery less than five years) who are also the
authors of this paper performed this experiment under an
operating microscope (Mitaka MM80; ►Fig. 3).

First, we teased the commercial cotton into thin sheets
(►Fig. 4). We inserted the first piece of cotton in a Sylvian
fissure of the brain model to mimic the arachnoid trabeculae
of the intermediate Sylvian arachnoid membrane (►Fig. 5A).
Then, we covered the Sylvian fissure with a second sheet of
thin cotton fiber to simulate a superficial Sylvian membrane.
After that, we sprayed the water on the cotton fiber to
simulate the wetness of cerebrospinal fluid and to make
the cotton fiber attach to the brain model (►Fig. 5B).

Fig. 1 (A) Aneurysm box from UpsurgeOn, (B) Aneurysm box under magnification of microscope demonstrates Sylvian fissure with middle
cerebral artery and middle cerebral vein.
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Training Goal
Our goal in this model is to practice sharp dissection of the
Sylvian arachnoid membrane using the Kamiyama micro-
scissors in the dominant hand and suction in the nondomi-
nant hand.

Principle and Arts of Using Kamiyama Scissors
In our practice, we always use side-curve microscissors
designed by Professor Hiroyasu Kamiyama for sharply dis-
secting the arachnoid in the Sylvian fissure and interhemi-
spheric fissure. We never use blunt arachnoid dissection.
Sharp dissection under high magnification of a surgical
microscope, in contrast to blunt dissection by spreading of
the bipolar tips, allows precise cutting of arachnoid trabecu-
lae without causing brain contusion.

Before using the scissors, we should understand the
anatomy of the scissors. The Kamiyama microscissors have
two side-curved blades: the lower and upper blades
(►Fig. 6). These two blades are not symmetrical. The upper
blade is sharper than the lower blade. The curved shape of
both blades makes the tips of the blades more visual,
especially when working in a deep corridor.

Due to these distinct features of these scissors, the scissors
have many functions, not only simple cutting as done by the
typical scissors. We can use the scissors in three ways: cut,
slice, and swipe.

Cut
“Cut” is quite similar to simple cutting by ordinary scissors.
We keep the lower blade stationary during simple cutting
and move only the upper blade (as shown in ►Fig. 7A). This
movement is comparable to brush movement in Japanese
calligraphy called “to-me ” (steady draw a straight line as
shown in ►Fig. 7b). This technique makes the cutting more
precise and reduces tremors compared to moving both
blades. Although moving only upper blade sounds very
simple, achieving this skill requires much practice. Most of
people, including neurosurgeons, are accustomed to using
scissors bymoving both blades of scissors, which is unstable,
especially in the microsurgery.

“Cut” is used when we can see the structure we want to
cut clearly and there is enough space between the structure
we want to cut and the vital structures (vessel or neural
tissue).

Slice
“Slice” is comparable to using a kitchen knife to slice vege-
tables or peel fruit. In doing “Slice,”we slightly open the tips
of scissors and keep this gap between the tips of the scissors.
Then, we move the whole scissors up parallel to the blade
plane (►Fig. 8A). In doing this, the lower blade will act as a
knife to cut the tissue. Thismovement is comparable to brush
movement in Japanese calligraphy called “Ha-Ne ” (up-
ward brushstroke as shown in ►Fig. 8B).

Swipe
“Swipe” is comparable to movement of our finger to swipe
the touch screen of a smartPhone. In doing a “Swipe,” we
slightly open the tips of scissors, keeping the tissue in
between (not cutting it), then move both blades in the
direction perpendicular to the plane of blades (►Fig, 9A).
This movement is comparable to brush movement in Japa-
nese calligraphy called “Ha-Rai ” (swiping of brush
stroke as shown in ►Fig. 9B). In doing this, scissors act as

Fig. 2 Cotton fiber for skin cleansing (from convenience store).

Fig. 3 : Operating microscope (Mitaka MM80).

Fig. 4 Cotton sheet from the convenience store.
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a microforcep for microdissecting the tissue. We used this
motion to separate the vital structure adhering together;
then, we can use “Cut” to cut the arachnoid trabeculae
between them.

In summary, the “Cut” is the most sharpness and precise
motion of the three motions.

“Swipe” is the least sharpness motion and acts like a
microforcep. “Slice” is the intermediate between “Cut” and
“Swipe.” The three motions, “Cut”, “Slice,” and “Swipe” are
shown in ►Fig. 10. Note that, generally, we use the
Kamiyama microscissors for both laboratory practice and

in clinical cases. However, if Kamiyama microscissors are
unavailable, other microscissors with curved side blades can
be used effectively for arachnoid dissection.

Fig. 5 (A) Cotton fiber in the Sylvian fissure of brain model mimicking arachnoid trabeculae. (B) Cotton sheet covering the Sylvian fissure
mimicking superficial Sylvian membrane.

Fig. 7 (A) “Cut”movement of the scissors, note that only upper blade
moves while the lower blade is stationary. This movement is com-
parable to “to-me” brushstroke in Japanese calligraphy in (B).

Fig. 6 Demonstration of Kamiyama scissors.
Fig. 8 (A) “Slice” movement of the scissors; both blades are moving
up. This movement is comparable to the “ha-ne” brushstroke in
Japanese calligraphy in part (B).

Fig. 9 (A) “Swipe”movement of the scissors; note that both are lying
in xz plane and the movement of both blade is in direction y. This
movement is comparable to the “ha-rai” brushstroke in Japanese
calligraphy in part (B).
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Result

The cottonfiber undermagnification of themicroscope looks
very similar to the arachnoid membrane of both superficial
Sylvian membrane (►Fig. 11) and the arachnoid trabeculae
of the intermediate membrane (►Fig. 12).

Thefiber’s texture is softer than the real arachnoid. So, it is
easier to cut the cotton fiber. However, for young neuro-
surgeons, the texture of cotton is quite comparable to real
arachnoid trabeculae.

In our experience, cotton fiber is suitable for young
neurosurgeons to practice arachnoid dissection with
Kamiyama scissors using motion of “Cut”, “Slice,” and
“Swipe.”

For the brain model, the texture and elasticity of brain
parenchyma are pretty similar to the actual brain. It can be
retracted like the real one (►Fig. 13).

Overall, cotton fiber in brain model is a good and simple
easy-to-prepare as an off-job-training tool for young neuro-
surgeons to master the technique of sharply dissecting the
Sylvian fissure before performing surgery in the real
patients.

Discussion

This article summarized the technical notes using the
Kamiyama microscissors for arachnoid dissection. Since we
consider that fully knowing the instrumentswe use, how it is

Fig. 10 The motions of “Cut”, “Slice,” and “Swipe.”

Fig. 11 (A) The superficial Sylvian membrane in our model looked very similar to the superficial Sylvian membrane in the actual case in part (B).
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made up, and their operation, we can make the most of all
their advantages and be aware of their limitations.

We also proposed a new noncadaveric, nonliving animal
model for practicing Sylvian arachnoid dissection using a
three-dimensional (3D) brain model and cotton fiber. Under
the microscope, cotton fiber looked quite similar to arach-
noid trabeculae and is suitable for practicing dissection by
Kamiyamamicroscissors, not only for the texture but also for
recreating the different arachnoidal compartments of the
Sylvian fissure, with this, learning the cutting order by
inducing tension to the arachnoid trabeculae with the dy-
namic movement of the suction and microscissors.

Our model is very simple to prepare by inserting cotton
fiber into Sylvian of the brain model. By this simplicity, it can
be used for daily training after work. By using this model, the
practice could be performed everywhere without requiring
access to the surgical laboratory. We can practice in operat-
ing theater after working hours, in the doctor’s office or even
in our room.

Despite the simplicity, this model has some limitations.
First, the model has only the superficial Sylvian membrane
and arachnoid trabeculae of the intermediatemembrane but
lacks lateral andmedial Sylvianmembranes as in real clinical

cases. Second, the cotton fiber texture is easier to cut than
the real arachnoid trabeculae.

Sylvian fissure is quite a complex anatomical struc-
ture.1,17 So, creating a model that imitates the real one is
challenging. But nowadays, the 3D printing technology in
medicine including neurosurgery is developing rapidly.35 In
the near future, this technology might be able to create a
more realistic Sylvian fissure model.

Conclusion

A model of cotton fiber with 3D brain model is a simple and
effective training model for training Sylvian fissure dissec-
tion. This model has potential benefits for future training
neurosurgical residents and young neurosurgeons.

Conflict of Interest
None declared.
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