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Development of a New Compact Intraoperative

Magnetic Resonance Imaging System: Concept and
Initial Experience

BACKGROUND: Magnetic resonance imaging (MRI) during surgery has been shown to
improve surgical outcomes, but the current intraoperative MRI systems are too large to
install in standard operating suites. Although 1 compact system is available, its imaging
quality is not ideal.

OBJECTIVE: We developed a new compact intraoperative MRI system and evaluated its
use for safety and efficacy.

METHODS: This new system has a magnetic gantry: a permanent magnet of 0.23 T and
an interpolar distance of 32 cm. The gantry system weighs 2.8 tons and the 5-G line is

within the circle of 2.6 m. We created a new field-of-view head coil and a canopy-style
radiofrequency shield for this system. A clinical trial was initiated, and the system has
been used in 44 patients.

RESULTS: This system is significantly smaller than previous intraoperative MRI systems.
High-quality T2 images could discriminate tumor from normal brain tissue and identify
anatomic landmarks for accurate surgery. The average imaging time was 45.5 minutes,
and no clinical complications or MRI system failures occurred. Floating organisms or
particles were minimal (1/200 L maximum).

CONCLUSION: This intraoperative, compact, low-magnetic-field MRI system can be
installed in standard operating suites to provide relatively high-quality images without
sacrificing safety. We believe that such a system facilitates the introduction of the in-
traoperative MRI.
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uring surgery for brain tumors, accuracy

and safety are imperative. Although the

use of neuronavigation for these goals is
widespread, during intracranial surgery, there are
inevitable errors from the shifting of intracranial
structures after a lesion is removed or the volume
of cerebrospinal fluid is reduced.! This so-called
brain shift occurs to a different degree through-
out the surgery and can be more than 20 mm,
which necessitates intraoperative reverification.'?
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recovery; FOV, field of view; RF, radiofrequency
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Several imaging methods have been developed
to account for the shift during surgery.>* The use
of magnetic resonance imaging (MRI) during
surgery was initiated in the late 1990s>° and has
been shown to improve the degree of tumor
resection and possibly prevent postoperative def-
icits by revealing this shift.””"°

However, current intraoperative magnetic reso-
nance imaging (MRI) systems are large and require
extensive construction for installation.''* Tn addi-
tion, the 5-G magnetic field zone of these systems is
wide, which can significantly limit and modify the
surgical procedure because of space and equipment
restrictions. Because of these technical limitations,
intraoperative MRI systems have been installed
only in large or newly renovated medical centers.
Although a compact, mobile MRI system is
commercially available,'>1® the images do not

www.neurosurgery-online.com



COMPACT INTRAOPERATIVE MRI SYSTEM

FIGURE 1. Overview of the newly developed compact magnetic resonance imaging system (Vesalius). A, the floor plan for installing the Vesalius system in our operating suite.
The space occupied by the 5-G zone is relatively narrow compared with the size of the operating theater. B, the magnetic field range shows that the 5-G line is within 1.6 mm
from the center of the magnet. C, schema of the magnet gantry and patient’s position. D, the wide field-of-view head coil can be attached to the Sugita head clamp.

provide the detailed information needed for decision making,
even after a system upgrade.'” To overcome such dilemmas, we
developed a compact, low-field MRI system that can provide
relatively high-quality images. Here, we describe the development
and our initial experience using this system and analyze its safety
and efficacy.

METHODS

Before developing the new MRI, we defined the criteria for the system
as follows: (1) the ability to obtain high-quality images with acceptable T2

OPERATIVE NEUROSURGERY

and fluid-attenuated inversion recovery (FLAIR) sequences to discrimi-
nate gliomas from normal brain tissue; (2) a 5-G line within the 3-m circle;
(3) a weight of less than 3 tons; (4) the ability to produce the essential
intraoperative image series within 30 minutes; and (5) safety for patients.

To fulfill these requirements, we created the system in collaboration
with various institutions and companies (Cross Tech Corporation, Peking
University, Hokuyo Sangyo, Inc; and Mizuho Co, Tokyo, Japan).

The system that we developed has the following features: (1) it uses
alow Tesla permanent magnet (0.23 T) for the imaging gantry; (2) it has
an interpolar distance of 32 cm, which covers 99% of the maximal head
diameter of the Japanese population; (3) it weighs 2.8 tons; and (4)
routine images, including T1, T2, FLAIR, and gadolinium-enhanced

VOLUME 10 | NUMBER 2 | JUNE 2014 | 221
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operating table and gantry to create a noiseless field.

FIGURE 2. Actual magnetic resonance imaging system and operating table. A, the surgery suite set up with the operating table
anchored to the floor. The arrow indicates the field-of-view head coil; the arrowhead indicates the anchor of the operating rable.
B, the table top of the operating bed can be flexed with top table at 2 joint (arrows). The joints connecting the 3 parts of the table
top have a margin of few centimeters to allow the patient’s body for sliding when the bed flexion. C, the operating table is rotated
toward the gantry and the top of the table slides into the gantry. D, a canopy-style radiofrequency shield is pulled around the

spoiled gradient echo, can be obtained within 30 minutes with
satisfactory quality.

To obtain high-quality images during surgery, we created a new field-
of-view (FOV) head coil system that provides a uniform magnetic field to
cover the whole cranium and can be attached to the head clamp system
during surgery. This coil system incorporates solenoid and saddle coils and
can be split into as many as 3 parts, allowing its attachment to and
detachment from the Sugita head clamp during surgery. We also
developed a canopy-style radiofrequency (RF) shield to reduce the noise
inside and create space, with a high signal-to-noise ratio in the standard
operating suite. This shield is made with Argentines semitransparent mesh
through which we can observe the patient’s condition during imaging if
necessary. This mesh reduces the noise by 50 dB.

To avoid the long-distance transportation of the patient and any
unexpected disconnection of the patient’s lines or tubes, we used an
MRI-compatible operating table that rotates around the fixation peg. The
top of this table slides into the MRI gantry (Figure 1; see Video, which
shows how the imaging is prepared using our system; Supplemental
Digital Content 1, htep:/links.lww.com/NEU/A619). The patient’s
head clamp is fixed to the sliding table. This table is separated into
3 parts by joints and can be bent with the base of the table when the
patient is positioned for surgery. Because there is a margin of a few
centimeters in the joints of the tabletop, which can create room for

222 | VOLUME 10 | NUMBER 2 | JUNE 2014

sliding when the bed is flexed, the operating bed can be bent into the
appropriate surgical position without causing stress to the patient’s torso
or neck (Figure 2).

The first MRI system was installed in our institution in September
2010, and a clinical trial was initiated. Currently, the safety and quality of
the system are checked clinically, and the system is modified to suit clinical
requirements. The primary goals of the clinical study were to assess the
installment process, the feasibility of imaging, safety and security, and any
necessary changes to the system. Secondary endpoints were the degree of
tumor resection and the avoidance of complications.

RESULTS

Installment

This system was approved for clinical use by the Japanese
Pharmaceuticals and Medical Devices Agency, but we have not yet
applied for approval from the U.S. Food and Drug Administration
in the United States. The system was installed in our operating
suite in 1 week without massive renovation. The largest part of the
construction was embedding a metal plate (1.7 X 3.3 m) to create
a shield zone in the floor of the operating room. The system was
small enough to pass through the emergency door of the

www.neurosurgery-online.com
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“SD, standard deviation; T1, T1-weighted magnetic resonance imaging; T2, T2-weighted magnetic resonance imaging; FLAIR, fluid-attenuated inversion recovery; CESPGR, contrast-enhanced spoiled gradient

echo; CE, contrast enhanced.

COMPACT INTRAOPERATIVE MRI SYSTEM

operating room and the elevator doors. After clearance by the
government and review by the institutional review board, we
began the clinical application.

Clinical Application

Over the course of 30 months (September 2010 through
March 2013), we used this system on 44 patients. All patients
were informed about our use of the new MRI system and gave
their written consent to participate. Among the 44 patients, 18
had gliomas, 18 had pituitary adenomas, 4 had cranial base
tumors, and 4 had metastatic brain tumors after radiotherapy

(Table 1).

Procedure

The procedure we use for the MRI system is as follows (Figure 3).
(1) General anesthesia is administered with an extended airway
tube and intravenous arterial lines (both 3 m in length) so that
they can be reached during imaging. (2) During head
positioning, we place the FOV head coil system around the
patient’s head to check for appropriate positioning. The
patient’s chest height is also checked with a chest frame
(which is exactly the same size as the gantry entrance for the
magnets) to ensure that it is lower than the gantry height,
especially for obese patients or with a rotated body position.
(3) Routine neurosurgical procedures are carried out with
standard surgical instruments. Neurophysiological monitoring
is used as needed during the procedure. For motor evoked
potentials, we usually use straight, titanium scalp needles
(transcranial) and subdural electrodes for stimulation. The
visual evoked-potential stimulator and auditory brainstem
response earphones, if used, are removed for the imaging. (4)
Any ferromagnetic metallic material inside the wound (such as
subdural electrodes) is removed. Then, the dura mater is
partially closed and bone is overlaid with rubber sheet over the
dura to minimize cerebrospinal fluid leakage when the
patient’s position is flattened for imaging. The skin is also
temporarily sewed together with a few stitches to hold the
bone, and the wound is sealed with a sterile cover. The FOV
head coil is then attached. All systems used for physiological
monitoring systems for electrocardiography, oxygen satura-
tion, carbon dioxide, and body temperature monitors are
changed to an MRI-compatible system (Medrad Varis MR;
MEDRAD Inc, Warrendale, Pennsylvania), and the table is
flattened for rotation. (5) All tubes and lines are gathered and
placed over the operating table to clear the way, and the table is
rotated around the fixation peg toward the gantry. (6) The top
of the operating table is slid into the gantry, and the FOV head
coil cables are connected to the MRI system. The patient is
illuminated for observation, and all anesthesia connections are
confirmed. (7) The canopy RF shield is pulled over the patient
and the table, and imaging is carried out. (8) To correct for
brain shift during navigation, new image sets are fused onto
the preoperative images, and several preset draping points
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The patient’s status can be checked through the semilucent Argentine mesh.

FIGURE 3. The clinical flow to obtain images. A, the head coil is initially checked for the specific surgical position and head rotation. B, the surgical procedure is performed
with the regular microscope, endoscope, surgical tools, and neurophysiological monitoring. C, the field-of-view head coil is attached afier the open wound is draped. D, the
operating table is rotated around the anchor. E, the top of the operating table is slid into the gantry. F, the

JA

gnetic r image is d inside the radiofrequency shield.

(identifiable anatomic-surgical landmarks inside the operating
field and on the images) are checked to adjust the navigation.

Imaging Results

The average time needed for all necessary sequence imaging
was 28.0 minutes, and the entire imaging procedure took
45.5 minutes. Scans were obtained twice in 4 patients.

In all but 1 patient, images were procured without adverse
events. In 1 patient, imaging was aborted when electrocardiogra-
phy monitoring malfunctioned during imaging, after the T2
sagittal image, which showed satisfactory tumor resection. No
MRI system failure occurred.

The intraoperative images delineated the amount of residual
lesions in 39 patients. For 3 patients with pituitary lesions and 1
with a glioma, the image quality was poor due to insufficient
coverage of the cranial base or inappropriate image sequences.

224 | VOLUME 10 | NUMBER 2 | JUNE 2014

These problems necessitated changes of the FOV coil and image
sequences. In 1 case, image quality was poor due to the inappropriate
setup of the FOV head coil.

Intraoperative images showed unexpected residual tumor in
19 patients, 7 with gliomas, 10 with pituitary adenomas, and
2 with metastatic brain tumors. These residuals were subsequently
removed (Figure 4). The planned resection was achieved in
15 patients with gliomas (83.3%) and 8 others with cranial base
or miscellaneous tumors (100%). The planned tumor resection
was achieved in 13 of 18 patients with pituitary adenomas
(72.2%). As shown in Figure 5, navigation can be readjusted
during the procedure.

Modification of the System

Because of poor coverage of the cranial base in 4 patients, we

enlarged the inside diameter of the FOV head coil by 20 mm

www.neurosurgery-online.com
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A

FIGURE 4. A 63-year-old with a pituitary

presented with homonymous hemianopsia. Residual tumor was identified with the magnetic r e imaging
system, and additional resection was performed. A, preoperative coronal T1-weighted MRI with gadolinium enhancement. Phillips Achieva-X 3.0 T (Philips Healthcare,
Andover, Massachusetts), image-seq e p s: repetition time (TR), 500 ms; echo time (TE), 15 ms; field of view (FOV), 14 X 24.7 cm; matrix, 256 X 256; slice
thickness, 2.5 mm; intergap, 0.5 mm. B, the first intraoperative image (T1-weighted, gadolinium enhanced) showed that almost all the tumor had been removed, but a good
amount of residual tumor was identified. Image sequence parameters: TR, 320 ms; TE, 7.20 ms; FOV, 20 X 35.2 cm; matrix, 194 X 256; slice thickness, 3.6 mm; intergap,
0.36 mm. C, the second intraoperative image showed satisfactory resection. The image was obtained under the same conditions as in B. D, the postoperative image showed
nearly complete resection of the tumor. Achieva-X 3.0 T, image sequence parameters: TR, 532.7 ms; TE, 15 ms; FOV, 24.7 cm; matrix, 448 X 353; slice thickness, 2.5 mm;

intergap, 0.5 mm.

and extended the coil inferiorly by 12 mm. We used this
modified coil in the last 34 patients (cases 11-44). With this
modification, our system now covers a wider area of the cranial
base and allows sufficient room for anesthesia tubing and proper
head position (Figure 6).

Safety Assessment

The use of an MRI system in the operating room requires
various considerations for safety. Table 2 summarizes these
concerns and our solutions. From the neurosurgical standpoint,
the occurrence of infection, the inability to use standard equipment
or neurophysiological monitoring, and the loss of cerebrospinal fluid
can be serious issues. The time requirement can be an inevitable
drawback of intraoperative imaging, but there was no increased
infection in our patients. The loss of cerebrospinal fluid was not
completely preventable with partial closure of the dura and the
flattened head position, but no serious sequelae resulted from the
procedure. From the standpoint of anesthesia, our system is built
to minimize any chance of accident while transporting the patient.
Regarding sanitation, we checked floating particles (=5 wm) and
organisms during the procedure using a particle counting system
(Particle counter; Met One 237B, Hach Ultra Co. Colorado, USA;
Organism counter; Biotest RCS High Flow, Ashtead Technology,
Aberdeenshire, UK). The particle count was 4/500 L (NASA level
10000) on average and was 16/200 L at most during the
mobilization of the RF shield. So far, we have seen no serious
adverse events related to safety with this new MRI system.

OPERATIVE NEUROSURGERY

DISCUSSION

Modern image-guided surgery dramatically improves the safety
and outcome for patients. The accuracy of navigation can be
somewhat unreliable, however, with brain shift during the
procedure. Intraoperative imaging is useful to upgrade anatomic
landmarks, especially in patients with lesions having indistinct
tissue borders, such as gliomas and other invasive tumors, or in
approaches with a narrow surgical view, such as pituitary and
stereotactic surgery, when it becomes difficult to identify other
anatomic landmarks.'®"?

This technological addition has been shown to be very useful for
ideal brain tumor surgeries.”? However, the systems currently
available, including low field-of-strength systems, occupy a large
area of the operating suites and often require massive renova-
tion."""*2! Our system uses a much smaller 5-G zone compared
with the other low field-of-strength systems and a shorter imaging
sequence time. Although another compact mobile system is
commercially available, the imaging quality is not ideal, especially
for noncontrast-enhanced tumors. To assess the amount of
residual tumor, we need a compact MRI system with T2 or
FLAIR imaging quality to delineate the gyri of the brain and the
border of low-grade tumors.

With several new technical developments, we created a system
that met our predetermined requirements. First, we developed a
new FOV head coil, which enabled a clear image even with a
compact, low-Tesla magnet gantry. This system incorporates
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FIGURE 5. Accounting for brain shift on the intraoperative images. A 43-year-old woman with a low-grade glioma presented with a seizure. A, the preoperative
T2-weighted image showed a right insular and temporal tumor. Achieva-X 3.0 T (Philips Healthcare, Andover, Massachusetts) image-sequence parameters: T2-weighted
fast spin echo (FSE), repetition time (TR), 4000 ms; echo time (TE), 90 ms; field of view (FOV), 24 cm; matrix, 448 X 353; slice thickness, 6 mm; intergap, 1.5 mm.
B, when aimed at the top of the tumor during resection, navigation based on the preoperative images showed the location deep inside the basal ganglion. Here, the
navigation view showing the right side of the patient on the right. (Flipped compared with the regular magnetic resonance imaging (MRI) view as in A and F). C, the first
intraoperative T2-weighted image showed residual insular tumor and intact surrounding tissue. The current system image-sequence parameters: T2-weighted FSE; TR,
4190 ms; TE, 120 ms; FOV, 25 cm; matrix, 192 X 256; slice thickness, 7 mm; intergap, 0.7 mm. D, the first intraoperative image was fused to the preoperative images
through an anatomic match, and navigation was recalculated based on the new image. The navigation probe pointing over the tumor in the surgical site indicates the
surface of the tumor in the navigation image. The navigation information was reupdated. E, after resection of the tumor, the navigation probe is pointing slightly inside the
normal tissue due to additional brain shift. D and E are also from navigation image of the first intraoperative image, which is reversed from the original image sequence.
FE, the postoperative image shows subtotal resection of the insular lesion. Achieva-X 3.0 T image-sequence parameters: T2-weighted FSE; TR, 4080 ms; TE, 98.74 ms;
FOV, 24 cm; matrix, 448 X 353; slice thickness, 6 mm; intergap, 1.5 mm.

a relatively narrow 5-G zone. Second, we developed a semitransparent
RF shield canopy that can be pulled over the MRI system and
operating table. This system satisfactorily reduces the noise inside the
RE shield while allowing us to observe the patient. The addition of this
REF shield did not degrade the air quality during the procedure. Third,
we used an MRI-compatible sliding table system that can rotate
around the stabilizing peg to safely position the table for surgery and
MRI. With a narrow 5-G zone, we can safely carry out surgical
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procedures using routine equipment by rotating the table 90° away
from the MRI system. The anesthesia team is situated at the foot
of the patient to minimize the risk of disconnecting any tubing
(eg, airway, monitors, drip infusion lines) during rotation of the table.

Building the intraoperative MRI site and maintaining safety in
using the system is a joint effort involving not only neurosurgeons
and radiologists but also anesthesiologists, nurses, and other
personnel. We assessed the numerous safety issues and sought to

www.neurosurgery-online.com
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FIGURE 6. The improved head coil system. A, intraoperative image obtained during surgery on a pituitary lesion with the first version of the field-of-view (FOV) head coil
system. The image is very poor because of the inappropriate image sequence and poor field coverage of the lower part of the sphenoid sinus and nasal cavity. Image sequence
parameters: T1-weighted; repetition time (TR), 440 ms; echo time (TE), 14.50 ms; field of view (FOV), 25 cm; matrix, 194 X 256; slice thickness, 5 mm; intergap, 0.5 mm.
B, the new FOV head coil system was made wider and longer inferiorly compared with the first version. C, the image obtained with the new coil system during resection of an
ethmoid sinus meningioma showed satisfactory coverage of the lower craniofacial zone. Image sequence parameters: Tl-weighted with gadolinium contrast enhancement;
TR, 320 ms; TE, 7.20 ms; FOV, 11.7 X 20.5 cm; matrix, 194 X 252 slice thickness, 3.6 mm; intergap, 0.36 mm.

solve any problems. Most of the risks related to magnetic influence
or transportation issues are lower for this system than the high-
Tesla or large MRI systems.

Although our system has superior features compared with
existing systems with regard to compactness, imaging quality, and
safety, it has several drawbacks because of the size and low-Tesla
magnet.*” Because the interpolar magnet distance is 32 cm, we
can use it only for patients who are supine or prone, not for
patients in the lateral position. In addition, although we did not
encounter difficulty placing patients in the gantry during this
series, this system may not allow imaging of large or obese
patients. Our system is equipped with a chest frame checker to
ensure that we can place patients in the gantry with the correct
size and position. In addition, we can use this system only for
cranial surgery. Nevertheless, more than 70% of cranial procedures
are done with the patient lying prone or supine, and the ability to
obtain images for the most frequently used positions should
outweigh the inability to obtain data for patients in the lateral
position. If we can develop other styles of coils, this system should
be applicable to cervical spine, pelvic, or breast surgeries.23 The
second drawback is the inability to obtain satisfactory images from
magnetic resonance angiography, diffusion-weighted images, or
echo planar imaging diffusion for intraoperative tractography,
which is reported to be useful for defining the safe border of
the white matter so as not to injure the pyramidal tract.***
The deficiency of our MRI system should be technically solvable in
the future through the possibility of fitting the preoperative
tractography images obtained with high-Tesla MRI into the
intraoperative images by using the elastic fusion method. The third

OPERATIVE NEUROSURGERY

drawback is the time requirement for imaging due to the low field
of strength. The imaging series took an average of 28 minutes
including several sequences needed for each specific lesion
(single T2 series took ~4-5 minutes), and the total imaging
procedure took about 45.5 minutes, including the preparation
for imaging. Although it takes slightly longer compared with
high field-of-strength imaging systems, our system has a simple
and short transportation procedure for imaging, which mini-
mizes the difference compared with a large intraoperative MRI
system.

It is often mentioned that intraoperative imaging, especially
MRI, cannot be cost-effective for medical reimbursement, and some
systems are built as a hybrid to be used with standard clinical
imaging.'>'*?® Furthermore, in Japan, we cannot charge the
patient for such intraoperative imaging. Our system uses
a permanent magnet; thus, the cost is economical compared with
the high field-of-strength systems that require continuous chilling
of the gas. But preventing unnecessary surgery, saving patients
from the progression of a residual low-grade tumor to a high-grade
one, and preventing life- or function-threatening complications is
of a value difficult to estimate. Intraoperative imaging, especially
MRI, can offer medical security for future care.”310

CONCLUSION

We developed a new, compact, low-Tesla magnet intraoperative
MRI system that makes it possible to obtain good-quality images
with simple, safe procedures. Such a system should improve the
clinical standards of brain surgery.
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COMMENTS

his is a nice article summarizing the initial neurosurgical experience

gained with a dedicated intraoperative head MRI system. The
members of the group should be congratulated for their efforts to develop
a dedicated neurosurgical imaging system. The need for a new system
seems to come from the economic situation in which intraoperative MRI
is not covered by insurance companies—which may be similar in
a number of countries. Another reason may be also, however, that the
number of cases performed annually in such a hospital environment
would not justify higher investment costs. The image quality looks
decent, similar to the early results obtained with the Siemens system
installed in Heidelberg and Erlangen. A number of patients have already
undergone imaging intraoperatively. The time requirement of 30 mi-
nutes seems adequate and may further be improved with more experi-
ence of the team.

Maximilian Mehdorn
Kiel, Germany

ntraoperative MRI started in the mid-1990s with the introduction of

low-field MRI systems ranging from 0.2 to 0.5 T in the operating room.
Major developments were the combination with navigation, the
improvement of the surgical workflow, and the enhanced imaging pos-
sibilities. Active magnetic shielding of modern high-field MRI scanners
was key for applying higher field strength magnets in the operating room
because then the 5-G zone, where normal operating room instruments can
be used, was close to the scanner, so only a short patient or magnet
transportation was necessary. These developments led to a broad
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introduction of 1.5-T and even 3-T systems in the recent years. Intra-
operative quality control most ideally should correspond to pre- and
postoperative imaging quality and possibilities—this is the major reason
why in the past years, intraoperative imaging shifted to magnetic field
strengths of up to 3-T imaging providing the full armamentarium of
anatomic/structural, functional, and metabolic imaging.

The authors present their initial experience with a new low-field MRI
setting, based on a compact 0.23-T permanent magnet. Image quality seems
to be equivalent to the low-field MRI systems of the mid-1990s, which to
a certain point allowed evaluating the extent of resection mainly in pituitary
tumor and glioma surgery. The authors are to be congratulated for offering
an alternative, hopefully, less costly path for introducing intraoperative MRI
on a broad base. Their system might be a valuable alternative to the mobile
intraoperative low-field MRI system that has been on the market for several
years now. The drawbacks are, of course, as stated by the authors: long
imaging time, restricted imaging sequence spectrum, and missing possi-
bilities for functional, metabolic, and further advanced imaging possibilities.
A challenge might be the restricted space for the head coil with a limited
diameter of 32 ¢m, which might be a real challenge in obese patients and
restrict patient positioning. A close integration of a navigation system in the
intraoperative workflow for updating navigation with intraoperative image
data, facilitating the localization of tumor remnants, will be a possibility to
improve the system further. The authors are strongly to be encouraged to
continue their work, which adds a new variety for intraoperative MRI,
which will lead to increased use of intraoperative imaging technology,
helping to find the most suitable possibilities, tailored to the individual
needs of an institution, setting, and patients.

Christopher Nimsky
Marburg, Germany

he authors describe their newly designed 0.23 T low-field system for
intraoperative magnetic resonance imaging (iMRI). New adaptations
of a3 pieces Head Coil, adjusted to a Sugita head-frame as well as a custom-
made surgical table accommodating surgical positioning and MR, complete
their system. Forty-five patients with various pathologies have been oper-
ated. The images are compatible to other low- to mid-field systems (0.2-05
T). They describe their procedure minutely, and while I do not agree with
some aspects (ie, partial closure for scanning), this provides a good basis to
compare and learn from each other.
The distinguishing feature of this article is, that the authors defined
specific demands for their system—eg, better imaging and larger FOV
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than ultra-low-field systems, installation into existing operating rooms—
and drove the development and refinement of their system.

This is a renaissance of the idea of having “user-driven” MRI designs.
The first intraoperative MRI (“double-doughnut”) created an environ-
ment in which imaging and surgery occur in the same space, with
near-real-time image-guidance and surgery, albeit restrictive to usual
microsurgical practice.' An ultra-low-field system was leaning more
towards surgical aspects, compromising the imaging quality.”

The subsequent advent of higher field systems (1.5-x T systems) for
intraoperative imaging was mainly driven by the superior “diagnostic”
image quality (precise structural and functional/ metabolic information).
Certainly another facilitator was the more readily “off-the-shelve” avail-
ability of these systems. Also higher-field systems are more difficult to
redesign. Thus the “user-related” interaction was reduced to their
integration into the surgical workflow (dedicated systems, shared
resources, multimodal imaging suites).”

Of course the calculated distribution and overall costs of iMRI systems
in general remain the major incentive for vendors to consider R&D.
However, this article about the successful cooperation with industry
and some aspects of “user-driven” development, albeit in the low-field
sector, is encouraging. With persistence, a clear concept and constant
pressure we surgeons can try to initiate even further improvements
and innovations in intraoperative MRI. Maybe we will be able to reach
the vision of a “flat table-top” high-field MRI* which offers full intra-
operative imaging capacity without the present spatial and temporal
constraints for microneurosurgery.

Arya Nabavi
Kiel, Germany

1. Black PM, Alexander E III, Martin C, et al. Craniotomy for tumor treatment in
an intraoperative magnetic resonance imaging unit. Neurosurgery. 1999;45(3):423-
431; discussion 431-423.

2. Hadani M, Spiegelman R, Feldman Z, Berkenstadt H, Ram Z. Novel, compact,
intraoperative magnetic resonance imaging-guided system for conventional neuro-
surgical operating rooms. Neurosurgery. 2001;48(4):799-807; discussion 807-799.

3. Nabavi A, Stark A, Doerner L, et al. Surgical navigation with intraoperative imaging:
special operating room concepts. In: Quinones-Hinojosa, ed. Schmidek & Sweet
Operative Neurosurgical Techniques. Vol 1. 6th ed. Philadelphia, PA: Elsevier; 2012:
12-20.

4. Jolesz FA. Future perspectives in intraoperative imaging. Acta Neurochir Suppl.
2003;85:7-13.

www.neurosurgery-online.com



Med Mol Morphol (2013) 46:86-91
DOI 10.1007/s00795-013-0011-6

A transfection method for short interfering RNA
with the lipid-like self-assembling nanotube, A6K

Daizo Yoshida - K. Kim - I. Takumi -
F. Yamaguchi * K. Adachi - A. Teramoto

Received: 8 December 2011/ Accepted: 19 April 2012/ Published online: 5 February 2013

© The Japanese Society for Clinical Molecular Morphology 2013

Abstract The aim of the present study was to develop a
novel transfection method for short interfering RNA (siR-
NA). A nanotube with surfactant activity, A6K, consisting
of six alanine residues and a hydrophilic head, lysine, was
compared to the conventional cationic transfectant reagents
siFECTOR and Lipofectamine 2000. Cytotoxicity for the
human glioblastoma cell lines U87MG, A172, and T98G
was examined with the MTS assay. Transfection efficiency
was analyzed with FITC-labeled siRNA targeting matrix
metalloproteinase (MMP)-2 mRNA by fluorescent activity
on microscopy. The ultrastructure of A6K was evaluated
by electron microscopy. The level of cytotoxicity associ-
ated with A6K in the U87MG cells was significantly lower
than with siFECTOR and Lipofectamine 2000. Transfec-
tion efficiency for siRNA was increased in a dose- and
time-dependent fashion. The relative expression of MMP-2
mRNA to B-actin was reduced in a dose-dependent manner
by real-time RT-PCR analysis. The ultrastructure of the
A6K was transformed to micelle formation when mixed
with the siRNA. The lipid-like self-assembling peptide,
AG6K, has genes in the micelle associated with the hydro-
philic tail. This transfection method is a novel and stable
technique with lower cytotoxicity than the current standard
methods.
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Introduction

Gene delivery is the process by which foreign genes are
introduced into host cells. Gene delivery is, for example,
one of the steps necessary for gene therapy as well as the
genetic modification of crops. Many different methods of
gene delivery have been developed for various types of
cells and tissues, from bacterial to mammalian species [1].
Generally, the methods can be divided into two categories,
viral and nonviral. Virus-mediated gene delivery utilizes
the ability of a virus to inject its DNA into a host cell; a
gene that is intended for delivery by this method is pack-
aged into a viral particle. Nonviral methods include phys-
ical methods such as microinjection, use of a gene gun,
hydrostatic pressure, electroporation, and continuous infu-
sion, as well as sonication and chemical methods such as
lipofection [2]. The use of polymeric gene carriers is
another method of gene transfer [3].

Lipofection (or liposome transfection) is a technique
used to inject genetic material into a cell by means of lip-
osomes, which are vesicles that can easily merge with the
cell membrane; they are composed of a phospholipid
bilayer [4]. This lipid-based transfection technique is a
biochemical method that includes polymers, DEAE dex-
tran, and calcium phosphate. The main advantages of lip-
ofection are its high efficiency, ability to transfect all types
of nucleic acids in a wide range of cell types, ease of use,
and reproducibility; this method is suitable for all trans-
fection applications (transient, stable, co-transfection,
reverse, sequential, or multiple transfections), high-
throughput screening assays, as well as demonstrating good
efficiency in some in vivo models [5, 6]. Despite pharma-
ceutical efficiency, the cytotoxic effects of this technique on
the host cells can interfere with the transfection of suitable
amounts of the desired gene to be transferred [7].
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Abstract

The typical neuroimaging features of primary central nervous system lymphoma (PCNSL)
have been described as single or multiple intra-axial, homogenous, contrast-enhancing lesions
with marked perilesional edema and restricted diffusion, usually contacting the cerebrospinal
fluid surface. Necrosis, peripheral enhancement, hemorrhages, and calcifications are unusual.
Recently, some of our patients with PCNSL have had atypical neuroimaging features even
before treatment. In this article, we review the neuroimaging characteristics of PCNSL in
immunocompetent patients and analyzed how imaging findings over the last 10 years differ
from those from more than 10 years ago. Neuroimaging findings suggest that PCNSL is a
disease that affects the entire brain. Although some imaging findings are characteristic of
PCNSL, the frequency of atypical findings on conventional neuroimaging is increasing. Atypical
neuroimaging findings do not rule out PCNSL, even in immunocompetent patients.

(J Nippon Med Sch 2013; 80: 174-183)

Key words: primary central nervous system lymphoma, neuroimaging, atypical feature,

diagnosis

lymphomas being rare. Imaging findings vary with
Introduction the immune status of the patient. Most PCNSLs are
diagnosed in patients aged 45 to 70 years, with a
Primary central nervous system lymphoma mean age in the 6th or 7th decade. A slight male

(PCNSL) represents up to 3.1% of all primary central predominance has been reported in Japan'.
nervous system malignancies'. In nearly all PCNSLs The typical neuroimaging features of PCNSL have
are diffuse large B-cell lymphomas, with T-cell been described previously”™. These features include
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ABSTRACT

We investigated the feasibility of sonodynamic therapy for glioma by low frequency ultrasound with 5-aminolevulinic
acid (5-ALA), a precursor of protoporphyrin IX (PpIX) in heme synthetic process. /n vivo tumor model was made by
inoculating human glioma cell line U87-MG subcutaneously in nude mice. The tumor was sonicated by 25-kHz ultra-
sound 4 hours following administration of 5-ALA. The tumor size decreased in 5-ALA administered (ALA(+)US(+))
mice, while increased in non-5-ALA administrated (ALA(—)US(+)) mice and non-sonicated mice (ALA(+)US(-)). The
immunohistochemical analysis revealed an apoptotic change in tumor tissue of ALA(+)US(+) mice. The results showed
the therapeutic effect of 25 kHz ultrasound for the glioma in 5-ALA administered tumor-bearing mice by inducing
apoptotic change of tumor cells. This is a first report to elucidate the feasibility of therapeutic use of 25 kHz, relatively
low frequency, ultrasound in sonodynamic therapy using 5-ALA as a sonosensitizer precursor. The utilization of this
frequency will contribute to the development of sonodynamic therapy for gliomas and the spread of this technique in

many hospitals that possess ultrasonic aspirators.

Keywords: Glioma; Sonodynamic Therapy; 5-Aminolevulinic Acid; Protoporphyrin IX; Ultrasonication

1. Introduction

Glioma has an invasive nature and often invades into the
proximity of critically functioning structures. Gross total
resection, even though it is a standard therapy, often re-
sults in postoperative neurological deteriorations. To
avoid this sequel, photodynamic therapy is a promising
technique to kill tumor tissue selectively near the func-
tioning brain tissue. Although photodynamic therapies
have been investigated and reported to be effective the-
rapies for a wide variety of cancers [1], this technique
failed to kill glioma cells locating deep in the brain be-
cause of low penetration of light in the brain tissue.
Ultrasound, which has a property of conducting into
deep tissues, activates sonsensitizers and induces their
cytotoxic effects. Protoporphyrin IX (PpIX), metabolic
product of 5-aminolevulinic acid (5-ALA), is known as a
sonodynamically activated sensitizer as well as a photo-
sensitizer [2-4]. Because 5-ALA has been widely used
for photo diagnosis to confirm the existence of residual
tumor tissue during brain tumor resection [5], 5-ALA-
derived PpIX seems a good candidate as a safe sonosen-

"Corresponding author.

Copyright © 2013 SciRes.

sitizer in brain tumors. Also PpIX has a property of tu-
mor-specific accumulation [6]. Therefore it is important
to know whether sonodynamic therapy (SDT) in combi-
nation with 5-ALA shows significant in vivo antitumor
effects in gliomas. In most studies, the ultrasound fre-
quency above 1 MHz is used in sonodynamic therapy to
activate sonosensitizers [7,8]. In this study we investi-
gated the feasibility of sonodynamic therapy with rela-
tively low frequency ultrasound of 25kHz which is often
used in ultrasonic surgical aspirators [9,10].

This is a first report on the utilization of low-frequency
ultrasound for sonodynamic therapy of human glioma.
And the utilization of this frequency will contribute to
the development of sonodynamic therapy for gliomas and
the spread of this technique in many hospitals that pos-
sess ultrasonic aspirators.

2. Materials and Methods
2.1. Chemical

5-aminolevulinic acid (Cosmo BioCo., Ltd., Tokyo, Ja-
pan) was dissolved in IN HCI solution and 100 mM
stock solution was sterilized, aliquoted and stored in the
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Abstract

Background Injury to the vagus nerve or one of its
branches during carotid endarterectomy (CEA) can result
in vocal fold paralysis (VFP), but the exact mechanisms
and site of injury responsible for VFP after CEA are
unclear. The aim of this study was to identify the site of
nerve injury in patients with VFP after CEA using mag-
nifying laryngoscopy.

Methods We performed 96 consecutive CEA procedures
in 87 patients over 5 years. After 56 CEA procedures, we
examined vocal fold movements with a flexible nas-
olaryngoscope and detected VFP in 5 of 40 cases (9 %). At
6-8 weeks after CEA, these five patients also underwent
magnifying laryngoscopy at another institution by a spe-
cialist in vocalization.

Results We confirmed ipsilateral VFP and pharyngeal
paralysis in three patients. The other two patients recovered
from their nerve injuries spontaneously before the magni-
fying examination.

VFP and pharyngeal paralysis were caused
by damage to the recurrent laryngeal and pharyngeal
nerves. Therefore, the probable site of nerve injury during

Conclusions
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CEA was near the inferior vagal ganglion of the vagus
nerve trunk in our three patients.

Introduction

Vocal fold paralysis (VFP) resulting from injury to the
vagus nerve or recurrent laryngeal nerve during carotid
endarterectomy (CEA) can be distressing for the affected
patient and even life-threatening if it is bilateral [1-11].
The reported incidence of VFP after CEA also varies from
0.3 to 35.0 %. The site of nerve injury and the mechanism
of VFP during CEA are still unknown [1-10]. Several
authors have reported different nerve injuries leading to
VFP during CEA, including damage to the vagus nerve,
recurrent laryngeal nerve, or superior laryngeal nerve.
However, they have not provided clear evidence about the
site of the nerve injury [1-7]. Several have observed the
vocal folds by fiberoptic laryngoscopy or flexible nasoen-
doscopy, but they did not describe pharyngeal movements
[1, 2, 5-7].

Here we report three cases of VFP with pharyngeal
paralysis observed by magnifying laryngoscopy. There
have been no previous reports about the site of nerve injury
in patients with VFP after CEA.

Materials and Methods

We performed 96 consecutive CEA procedures in 87
patients over 5 years. There were 80 men and 7 women
with a mean age of 72 years (range 62-85 years). A single
neurosurgeon performed all of the CEA procedures at
Nippon Medical School Tamanagayama Hospital under
general endotracheal anesthesia through a medium size

@ Springer
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Simple Solution for Preventing Cerebrospinal Fluid Loss
and Brain Shift During Multitrack Deep Brain
Stimulation Surgery in the Semisupine Position:
Polyethylene Glycol Hydrogel Dural Sealant Capping
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Abstract

This study evaluated preliminary findings on the efficacy of polyethylene glycol (PEG) hydrogel dural
sealant capping for the prevention of cerebrospinal fluid (CSF) leakage and pneumocephalus during
deep brain stimulation (DBS) surgery in the semisupine position. Group A consisted of 5 patients who
underwent bilateral subthalamic nucleus (STN)-DBS surgery without PEG hydrogel dural sealant cap-
ping. Group B consisted of 5 patients who underwent bilateral STN-DBS surgery with PEG hydrogel
dural sealant capping. The immediate postoperative intracranial air volume was measured in all
patients and compared between the 2 groups using the Welch test. Adverse effects were also examined
in both groups. The intracranial air volume in Group A was 32.3 = 12.3 ml (range 19.1-42.5 ml),
whereas that in Group B was 1.3 = 1.5 ml (range 0.0-3.5 ml), showing a significant difference (p <
0.005). No hemorrhage or venous air embolisms were observed in either group. The effect of brain shift
was discriminated by STN recordings in Group B. These preliminary findings indicate that PEG
hydrogel dural sealant capping may reduce adverse effects related to CSF leakage and brain shift during

DBS surgery.

Key words: deep brain stimulation,
polyethylene glycol hydrogel dural sealant

Introduction

Subthalamic nucleus (STN) deep brain stimulation
(DBS) has been performed, especially in the last
decade, for the treatment of medically refractory
Parkinson’s disease (PD), as a less destructive tech-
nique compared with ablative surgery such as pal-
lidotomy or thalamotomy. Complications and ad-
verse events associated with DBS surgery have been
well described and are generally classified as being
related to cranial electrode implantation, the im-
plantable pulse generator, or general conditions
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Parkinson’s disease, brain shift, pneumocephalus,

such as pneumonia or pulmonary embolism.18:20.21)
Among the cranial-related complications, cerebro-
spinal fluid (CSF) leakage during STN-DBS surgery
for PD causes pneumocephalus and subsequent
brain shift,® resulting in inappropriate planning of
recordings and misjudgment of electrode place-
ment.”1219 Preoperative cerebral atrophy may also
be related to the presence of intracranial air.?) Sever-
al techniques for decreasing CSF loss and pneu-
mocephalus during DBS surgery have been
proposed. Placing the patient in a sitting!? or semi-
sitting® position is considered to be one of the key
factors for reducing CSF leakage, but this method
may increase the risk of venous air embolisms
(VAESs). Placing the patient in a completely flat su-
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INTRODUCTION

Bifrontal craniotomy is effective for the
treatment of anterior skull base tumors
(11) and anterior cerebral artery aneurysms
(5, 9, 18). However, complications partic-
ular to this approach include cerebro-
spinal fluid (CSF) leakage and meningitis
caused by exposure of frontal sinuses (FSs)
as a result of opening of the covering bone
and underlying mucosa during surgery
(14, 17, 24, 33, 36). Previous reports (20,
22, 32) have proposed various methods for
preventing these complications, including
the use of frontal periosteal flaps, fibrin
glue, and artificial bone. Sealing of the
dura mater and FS mucosa and sealing of
FSs using bone are necessary to prevent
CSF leakage and meningitis (20-22, 28, 29,
33, 36). In this paper, we present our
technique for performing the above-
mentioned procedures and report the
results and outcomes. A presentation of
our techniques and a representative case
are available in the video.

BACKGROUND: Cerebrospinal fluid leakage and meningitis caused by frontal
sinus (FS) exposure are characteristic complications of bifrontal craniotomy
used for treating skull base tumors and anterior communicating artery aneu-
rysms. Prevention of these complications is of utmost importance. We describe
in detail our procedure for sealing exposed FSs during bifrontal craniotomy and
present the results and outcomes of the procedure.

METHODS: A total of 51 consecutive patients who had undergone bifrontal
craniotomy for tuberculum sellae meningiomas, craniopharyngiomas, anterior
cerebral artery aneurysms, or other frontal skull base lesions at our institute
were selected for the study. Our technique for sealing exposed FSs is described
below. The mucosa was sterilized using surgical cotton dipped in iodine. After
craniotomy, the exposed mucosa was sealed using 7-0 nylon sutures, whereas
Gelfoam with fibrin glue was used to ensure watertight closure. The exposed
portions of the FSs were covered by bone covers made of internal table bone and
sealed. As a final layer, frontal periosteal flaps were sutured to the frontal base
dura mater.

RESULTS: Postoperative cerebrospinal fluid leakage or meningitis did not
occur in any of our patients.

CONCLUSION: Our results indicate the effectiveness of our technique in the
prevention of FS-related postoperative complications.

SUBJECTS AND METHODS

Fifty-one consecutive patients (age, 15—71
years; mean age, 48.3 years; 26 males) who
had undergone bifrontal craniotomy with FS

meningitis. CSF leakage was defined
as persistent postoperative leakage of
a glucose-containing serous liquid from the
nasal cavities. Patients with postoperative

exposure for frontal base lesions during the
last 6 years at this hospital were initially
selected for this study (Table 1). Patients
without exposure of bony FS or the mucous
membranes of FS were not included in this
study. Lesions included tuberculum sellae
meningioma (n = 8), craniopharyngioma
(n = 7), anterior cerebral artery aneurysm
(n = 27), and other frontal skull base lesions
(3 patients with pituitary adenomas and 1
each with germinoma, fibrous dysplasia,
ependymoma, mucocele, and frontal falx
meningioma). Antibiotics (sul-

meningeal signs and fever of >38°C were
required to undergo CSF examination, and
a patient was considered to have meningitis
if this examination showed increased cell
count.

SURGICAL APPROACH AND METHODS

Craniotomy

Bilaterally symmetrical skin incisions that

covered the forehead were placed behind the

hairline, and the frontal periosteal flap was
separated from the frontal

bactam/ampicillin, 3 g/day)
were administered for 6 days
prior to craniotomy.

We retrospectively investi-
gated the postoperative fre-
quency of CSF leakage and

dermal flap. An advantage of
this surgical approach is that
temporal muscles do
not have to be cut, and this
reduces postoperative pain at
the wound site. Therefore, the

Video available at
WORLDNEUROSURGERY.org
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The usefulness of ICG video angiography in the surgical
treatment of superior cluneal nerve entrapment neuropathy

Technical note
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Superior cluneal nerve (SCN) entrapment neuropathy is a known cause of low back pain. Although surgical
release at the entrapment point of the osteofibrous orifice is effective, intraoperative identification of the thin SCN
in thick fat tissue and confirmation of sufficient decompression are difficult. Intraoperative indocyanine green video
angiography (ICG-VA) is simple, clearly demonstrates the vascular flow dynamics, and provides real-time informa-
tion on vascular patency and flow. The peripheral nerve is supplied from epineurial vessels around the nerve (vasa
nervorum), and the authors now present the first ICG-VA documentation of the technique and usefulness of peripheral
nerve neurolysis surgery to treat SCN entrapment neuropathy in 16 locally anesthetized patients. Clinical outcomes
were assessed with the Roland-Morris Disability Questionnaire before surgery and at the latest follow-up after sur-
gery.

Indocyanine green video angiography was useful for identifying the SCN in fat tissue. It showed that the SCN
penetrated and was entrapped by the thoracolumbar fascia through the orifice just before crossing over the iliac crest
in all patients. The SCN was decompressed by dissection of the fascia from the orifice. Indocyanine green video
angiography visualized the SCN and its termination at the entrapment point. After sufficient decompression, the SCN
was clearly visualized on ICG-VA images. Low back pain improved significantly, from a preoperative Roland-Morris
Questionnaire score of 13.8 to a postoperative score of 1.3 at the last follow-up visit (p < 0.05). The authors suggest
that ICG-VA is useful for the inspection of peripheral nerves such as the SCN and helps to identify the SCN and to
confirm sufficient decompression at surgery for SCN entrapment.

(http://thejns.org/doi/abs/10.3171/2013.7 SPINE1374)

KEy WorDs  *
low back pain

superior cluneal nerve °
ICG video angiography

entrapment neuropathy °
neurolysis ¢ technique

syndrome in 1957, SCN entrapment neuropathy

has been documented as a cause of LBP. It tends
to be misdiagnosed as a lumbar spine disorder and re-
mains poorly understood clinically. There are few reports
on surgical techniques to address this entity.**!112 We
developed a less invasive surgical procedure using a mi-
croscope to treat SCN entrapment neuropathy under local
anesthesia.! However, the intraoperative identification of
the thin SCN in the fat layer and confirmation of suffi-
cient decompression can be difficult.

S INCE Strong and Davila'? first reported cluneal nerve

Abbreviations used in this paper: ICG-VA = indocyanine green
video angiography; LBP = low-back pain; RMDQ = Roland-Morris
Disability Questionnaire; SCN = superior cluneal nerve.
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The peripheral nerve is supplied by surrounding epi-
neurial vessels (vasa nervorum); insufficient supply from
the vasa nervorum results in nerve damage and neuropa-
thy.234 Therefore, for successful neurolysis, nerve de-
compression and improvement of the blood flow in the
vasa nervorum? are both necessary.

Intraoperative ICG-VA clearly demonstrates the vas-
cular flow dynamics and facilitates the selection of ap-
propriate surgical procedures. It is simple and provides
real-time information on the patency of arterial and ve-
nous vessels and their flow.!° In our search of the litera-
ture, we found no documentation of the use of ICG-VA in
peripheral nerve neurolysis surgery. Here we present our
technique and report on the usefulness of ICG-VA for the
neurolysis of SCN entrapment neuropathy.

J Neurosurg: Spine / Volume 19 / November 2013
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Transsphenoidal cyst cisternostomy with a keyhole dural
opening for sellar arachnoid cysts: technical note
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Abstract A less invasive transsphenoidal approach with a
keyhole dural opening for intrasellar arachnoid cysts is de-
scribed. This approach was used to address seven sellar cystic
lesions with suprasellar extension; they were six intrasellar
arachnoid cysts (IACs) and one Rathke’s cleft cyst (RCC). In
all cases, preoperative MRI revealed cerebrospinal fluid
(CSF) intensity on both T1- and T2-weighted images. On
preoperative contrast-enhanced MRI, five of the six IACs
manifested posterior displacement of the flattened pituitary
gland toward the dorsum sellae; one of the six IACs and the
RCC exhibited a flattened pituitary gland on the anterior
surface of the cyst. Wide cyst cisternostomy through a keyhole
dural opening was carried out safely using a microscope with
the support of a thin angled endoscope (30° and/or 70°,
diameter 2.7 mm). As we aimed to avoid iatrogenic injury of
the pituitary function, we found it difficult to obtain a suffi-
ciently wide and precise opening of the cyst wall when the
pituitary gland was located on the anterior surface of the cyst
wall. Our approach facilitates safe cyst cisternostomy as wide
as that obtainable by transcranial manipulation. In addition,
CSF leakage is prevented by dural plasty using the fascia lata
and stitching with 6-0 monofilament sutures. This technique
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can be adapted to address various sellar cystic lesions. How-
ever, as the posterior or anterior displacement of the normal
pituitary gland in the presence of IACs or RCCs, respectively,
affects the width of the cyst opening, our technique is more
suitable for IACs than RCCs.

Keywords Sellar arachnoid cyst - Transsphenoidal surgery -
Cyst cisternostomy - Keyhole - Endoscope - Dural plasty

Introduction

Arachnoid cysts account for approximately 1 % of all
intracranial mass lesions and intrasellar arachnoid cysts
(IACs) for 3 % of all intracranial arachnoid cysts [21].
The clinical presentation of IACs mimics that of nonfunctioning
pituitary adenoma; the most common symptom of IAC is
visual disturbance; other symptoms are headache and
endocrine dysfunction [4]. Symptomatic IACs are usually
approached transcranially or transsphenoidally; some IACs
with suprasellar extension were addressed by percutaneous
ventriculocystostomy using an endoscope [14]. However,
controversy continues regarding the optimal surgical manage-
ment of IACs.

The transcranial approach facilitates wide opening of the
cyst wall and wide cyst-cisternostomy. This conventional
technique effectively reduces the rate of cyst reaccumulation
in patients with sellar arachnoid cysts.

The transsphenoidal approach using a microscope and/or
endoscope is the most widely applied procedure for treating
IACs[1, 3, 12, 19, 22]; cyst fluids in the intrasellar portion are
aspirated without cisternostomy. However, the possibility of
cyst reaccumulation remains due the presence of a pinhole- or
slit valve-like communication between the cyst cavity and the
subarachnoid cistern [4, 7, 12]. In addition, the high incidence
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Abstract

Background and Purpose: Primary brain damage, caused by acute ischemic changes
during initial hemorrhage, is an important cause of death and disability following subarachnoid
hemorrhage (SAH). However, the mechanism underlying the reduction in cerebral circulation
in patients in the acute stage of SAH remains unclear. The goal of this study was to clarify
this mechanism with the aid of perfusion computed tomography (CT).

Methods: We prospectively evaluated 21 patients who had been undergone perfusion CT
within 3 hours of SAH onset. Mean transit time (MTT) was estimated. Forty circular regions
of interest 5 mm in diameter were delineated in the cortical region of the bilateral hemispheres
on perfusion CT images. Neurological condition was graded with the Hunt and Hess scale, and
initial CT findings were graded with the Fisher scale. We defined a good outcome as a
modified Rankin scale (mRs) score of <2at 3 months after SAH onset.

Results: Global MTT was an independent predictor of outcome. The global MTT of
patients with poor outcomes was longer than that of patients with good outcome.
Furthermore, global MTT correlated significantly with Hunt & Hess grades, and disturbances
in higher cerebral function.

Conclusion: Hemodynamic disturbances frequently occur after SAH. These abnormalities
probably reflect the primary brain damage caused by initial hemorrhage. Perfusion CT is
valuable for detecting hemodynamic changes in the acute stages of SAH.

(J Nippon Med Sch 2013; 80: 110-118)

Key words: cerebral blood flow, ischemia, mean transit time, subarachnoid hemorrhage,

perfusion computed tomography

several studies using animal models have shown

Introduction evidence of the relationship between initial ischemia

3-10

and primary brain damage However, the

Reduced cerebral blood flow (CBF) has been relationship between cerebral circulation assessment
documented in patients in the acute stage of and outcome in patients with SAH remains unclear.
subarachnoid hemorrhage (SAH)' In addition Primary brain damage is related to outcome in
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The graft kinking of high-flow bypass for internal carotid artery
aneurysm due to elongated styloid process: A case report

Makoto Katsuno', Rokuya Tanikawa?, Naoto Izumi' & Masaaki Hashimoto'

'Department of Neurosurgery, Abashiri Neurosurgical and Rehabilitation Hospital, Abashiri, Hokkaido, Japan, and
2Department of Neurosurgery, Teishinkai Hospital, Sapporo, Hokkaido, Japan

Abstract

Elongated styloid process is an often-caused symptom due

to the compression of neighboring structures. We present

a case of a graft kink of high-flow bypass due to an elongated
styloid process and describe the technical pitfalls encountered
when creating a graft route from the standpoint of the
anatomical site.

Keywords: aneurysm; elongated styloid process; high flow bypass

Case report

The patient was a 76-year-old woman who suffered left-
side blindness due to a large left ICA-ophthalmic unclip-
pable aneurysm. We trapped the ICA between its cervi-
cal segment and immediately after the bifurcation of the
ophthalmic artery with the combined low- and high-flow
bypass at the preauricular infratemporal fossa. During the
operation, we did not detect abnormal responses of motor
evoked potentials nor abnormal Doppler sounds in the

high-flow graft. Right after the operation, three-dimensional
computed tomographic angiography (Fig. 1A) and mag-
netic resonance (MR) angiography (Fig. 1B) demonstrated
the disappearance of the aneurysm and good patency of
the superficial temporal artery to middle cerebral artery
bypass and high-flow bypass, but a segment of the graft
was kinked due to an Elongated styloid process (ESP) that
length was 35 mm (Fig. 2A). The kinked graft was found
to be occluded and the left middle cerebral artery (MCA)
tended to disappear due to low perfusion pressure at the
follow-up MR angiography (Fig. 1C); besides, the patient
showed gradual increase of spatial disorientation and
slight right hemiparesis after the operation. We speculated
her condition was due to low perfusion pressure in the left
MCA territory. A new graft route by the new saphenous vein
graft that passed lateral to the styloid process was immedi-
ately created (Fig. 2B). Intraoperatively, the thrombus was
filled at the kinking graft but did not exist at both edges of
anastomotic sites. Postoperatively, her condition promptly
improved without causing a cerebral infarction.

Fig. 1. The postoperative three-dimensional computed tomography angiography (3DCTA) (A) and magnetic resonance (MR) angiography
(B) showed the disappearance of the aneurysm and good patency of the high-flow bypass (white arrowhead). The follow-up MR angiography
(C) demonstrated graft occlusion and disappearance of left middle cerebral artery due to low perfusion pressure.

Correspondence: Makoto Katsuno, Department of Neurosurgery, Abashiri Neurosurgical and Rehabilitation Hospital, 4-1-7, Katsuramachi, Abashiri,
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Surgical treatment of superior cluneal nerve entrapment

neuropathy

Technical note
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Object. Superior cluneal nerve (SCN) entrapment neuropathy is a poorly understood clinical entity that can
produce low-back pain. The authors report a less-invasive surgical treatment for SCN entrapment neuropathy that

can be performed with local anesthesia.

Methods. From November 2010 through November 2011, the authors performed surgery in 34 patients (age

range 18-83 years; mean 64 years) with SCN entrapment neuropathy. The entrapment was unilateral in 13 patients
and bilateral in 21. The mean postoperative follow-up period was 10 months (range 6—18 months). After the site was
blocked with local anesthesia, the thoracolumbar fascia of the orifice was dissected with microscissors in a distal-to-
rostral direction along the SCN to release the entrapped nerve. Results were evaluated according to Japanese Ortho-
paedic Association (JOA) and Roland-Morris Disability Questionnaire (RMDQ) scores.

Results. In all 34 patients, the SCN penetrated the orifice of the thoracolumbar fascia and could be released by
dissection of the fascia. There were no intraoperative surgery-related complications. For all patients, surgery was ef-

fective; JOA and RMDAQ scores indicated significant improvement (p < 0.05).

Conclusions. For patients with low-back pain, SCN entrapment neuropathy must be considered as a causative
factor. Treatment by less-invasive surgery, with local anesthesia, yielded excellent clinical outcomes.
(http://thejns.org/doi/abs/10.3171/2013.3.SPINE12420)

KEy WORrDs

low-back pain ¢ surgery °

as a causative factor in low-back pain; it is a com-

plication of harvesting bone from the posterior iliac
crest for grafting (spinal fusion).?3 Since Strong and Da-
vila' first reported cluneal nerve syndrome in 1957, SCN
entrapment neuropathy has been documented as a cause
of low-back pain; however, it tends to be misdiagnosed
as a lumbar spine disorder and remains poorly understood
clinically. Few reports on surgical procedures address
this entity.!24679-1 We present the preliminary outcomes
of a less-invasive microsurgical release procedure, per-

S UPERIOR cluneal nerve neuropathy has been reported

Abbreviations used in this paper: JOA = Japanese Orthopaedic
Association; RMDQ = Roland-Morris Disability Questionnaire;
SCN = superior cluneal nerve.
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superior cluneal nerve
technique

* entrapment neuropathy

formed with local anesthesia, to address SCN entrapment
neuropathy.

Methods
Diagnostic Criteria

The proposed criteria for a diagnosis of SCN entrap-
ment neuropathy are unilateral low-back pain involving
the iliac crest and buttock, a trigger point over the poste-
rior iliac crest 7 cm from the midline (corresponding to
the nerve compression zone), and numbness and radiating
pain in the SCN area when the trigger point is compressed.
For this study, we included patients for whom low-back
pain was bilateral. For diagnostic purposes, we blocked
the SCN with a small amount of lidocaine. Symptom re-

71



JNET 6:175-180, 2012

Case Report

Treatment of Intracranial Meningioma in an Elderly
Patient by Endovascular Embolization Without
Subsequent Surgical Removal

Masanori SUZUKI" Shushi KOMINAMI" Shiro KOBAYASHI" Akira TERAMOTO?

1) Department of Neurosurgery, Nippon Medical School Chibahokusou Hospital
2) Department of Neurosurgery, Nippon Medical School

@Abstract@®
Objective: Intracranial meningioma surgery in the elderly sometimes causes neurological complications that
significantly degrade quality of life. We report a case of intracranial meningioma that was effectively and
safely treated by endovascular embolization using liquid materials without subsequent surgical removal.
Case presentation: Our case of intracranial meningioma was in an 86-year-old woman treated by
endovascular embolization using ethanol and n-butyl cyanoacrylate. Six days after embolization,
preoperative neurological deficits were improved, no cognitive deterioration was detected, and tumor
shrinkage was evident on brain magnetic resonance imaging. Tumor size remains unchanged two years
after embolization.
Conclusion: Endovascular embolization using liquid materials may be safe for symptomatic meningioma in
elderly patients to prevent various complications associated with surgical removal.
@Key Words@®
ethanol, endovascular embolization, intracranial meningioma

< Correspondence Address : Masanori SUZUKI, 1715 Kamakari, Inzai City, Chiba, Japan E-mail: gorigori@r4.dion.ne.jp >

Introduction

Meningioma is generally benign, and surgical removal is
recognized as the best treatment option. However, elderly
patients are more prone to disabling neurological deficits
following surgery, including cognitive dysfunction.
Surgical removal of meningioma may be safe for elderly
patients with good general health and neurological

8101822 Several risk factors for postsurgical

status
morbidity and mortality have been defined, including
peritumoral edema, tumor location, tumor size, high
preoperative American Society of Anesthesiology (ASA)
physical status classification score, and low preoperative
Karnofsky Performance Scale (KPS) index. Few studies
of surgical meningioma treatment in the elderly have
examined postoperative cognitive dysfunction and
assessed the quality of life by the modified Rankin Scale

(mRS). This report presents the case of an 86-year-old

(Received March 9, 2012 : Accepted September 28, 2012)

woman, with radiographically suspected meningioma,
treated solely by endovascular embolization using ethanol

and n-butyl-cyanoacrylate (NBCA).
Case Presentation

An 86-year-old woman was admitted to our department
for progressive right hemiparesis including the face.
Motor weakness gradually worsened during the first
week after admission, and she developed right hemiplegia.
Her general health condition was classified as ASA 1
and her neurological status was 50 on the KPS. She
scored 27 (normal) on the mini-mental state examination
(MMSE). Gadolinium-enhanced brain magnetic
resonance imaging (MRI) revealed a clear mass with
heterogeneous enhancement attached to the superior
sagittal sinus and a dural tail sign in the falx cerebri (Fig.
1). Cerebral angiography indicated dural blood supply
from the right middle meningeal artery, and pial blood

JNET Vol.6 No.3 October 2012 175
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Supratentorial extraventricular anaplastic ependymoma
in an adult with repeated intratumoral hemorrhage
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Abstract We report the case of a 61-year-old man with
supratentorial extraventricular anaplastic ependymoma
who presented with repeated intratumoral hemorrhage. The
patient was admitted with headache. Computed tomogra-
phy and magnetic resonance imaging showed an enhancing
mass with intratumoral hemorrhage in the right temporal
lobe. Gross total resection was performed. The tumor was
well demarcated from the brain tissue, and showed no
continuity with the ventricular system. Histopathological
examination revealed the features of anaplastic ependy-
moma. Therefore, additional radiation therapy and adju-
vant chemotherapy were administered. Ten months later,
the tumor recurred with hemorrhage in the spinal canal.
This case showed rapid malignant progression and repeated
intratumoral hemorrhage within a short period of time, both
of which are characteristics of anaplastic ependymomas.
Close observation of the central nervous system and
adjuvant radiotherapy are mandatory, even if the ependy-
moma presents with repeated intratumoral hemorrhage.

Keywords Anaplastic ependymoma - Supratentorial
ependymoma - Hemorrhage
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Introduction

Ependymomas are primary neoplasms of the central ner-
vous system (CNS) that account for about 3-5 % of all
adult intracranial gliomas [1, 2]. Ependymomas usually
arise from the cells lining the ventricular system and cen-
tral canal in the spinal cord [3-6]. In a minority of cases,
ependymomas arise from the supratentorial parenchyma
and show no continuity with the ventricular system. These
ependymoma variants are called ectopic, cortical, lobar, or
extraventricular ependymomas. Only a few such cases have
been reported in the literature [7—15]. In most of these
cases, the tumors were difficult to diagnose before surgery.
We present a patient with a supratentorial extraventricular
anaplastic ependymoma who presented with repeated
intratumoral hemorrhage in the brain and spine.

Case report

A 61-year-old man presented with severe headache on
November 30, 2008. A more detailed history revealed that
he had been suffering from severe headache of acute onset
from 3 days beforehand. Head computed tomography (CT)
demonstrated a high-density lesion in the right temporal
lobe (Fig. 1a) with a mean diameter of 40 mm. On the
magnetic resonance imaging (MRI) performed on
December 9, 2008, the lesion was visualized as mixed
intensity on T1- and T2-weighted images, and showed
strong enhancement following intravenous administration
of gadolinium diethylenetriaminepentaacetic acid (Fig. 1b—d).
The lesion was surrounded by perifocal cerebral edema.
Based on these findings, hemorrhage in the brain tumor was
suspected. Cerebral angiography showed that the tumor was
supplied by both the internal and external carotid arteries
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Prospective assessment of concomitant lumbar and chronic
subdural hematoma: is migration from the intracranial space
involved in their manifestation?

Clinical article
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Object. Spinal subdural hematomas (SDHs) are rare and some are concomitant with intracranial SDH. Their
pathogenesis and etiology remain to be elucidated although their migration from the intracranial space has been
suggested. The authors postulated that if migration plays a major role, patients with intracranial SDH may harbor
asymptomatic lumbar SDH. The authors performed a prospective study on the incidence of spinal SDH in patients
with intracranial SDH to determine whether migration is a key factor in their concomitance.

Methods. The authors evaluated lumbar MR images obtained in 168 patients (125 males, 43 females, mean age
75.6 years) with intracranial chronic SDH to identify cases of concomitant lumbar SDH. In all cases, the lumbar MRI
studies were performed within the 1st week after surgical irrigation of the intracranial SDH.

Results. Of the 168 patients, 2 (1.2%) harbored a concomitant lumbar SDH; both had a history of trauma to
both the head and the hip and/or lumbar area. One was an 83-year-old man with prostate cancer and myelodysplastic
syndrome who suffered trauma to his head and lumbar area in a fall from his bed. The other was a 70-year-old man
who had hit his head and lumbar area in a fall. Neither patient manifested neurological deficits and their hematomas
disappeared under observation. None of the patients with concomitant lumbar SDH had sustained head trauma only,
indicating that trauma to the hip or lumbar region is significantly related to the concomitance of SDH (p < 0.05).

Conclusions. As the incidence of concomitant lumbar and intracranial chronic SDH is rare and both patients in
this study had sustained a direct impact to the head and hips, the authors suggest that the major mechanism underly-
ing their concomitant SDH was double trauma. Another possible explanation is hemorrhagic diathesis and low CSF

syndrome.

(http://thejns.org/doilabs/10.3171/2013.10.SPINE13346)

KeEy Worps ¢  concomitant °
subdural hematoma ¢  chronic

pathogenesis remains unclear although coagulopa-

thy, anticoagulant therapy, lumbar puncture, vascu-
lar malformations, traumatic injuries, low CSF pressure,
and idiopathic causes have been suggested.®!>!° Magnetic
resonance imaging is the most useful tool for the diagno-
sis of spinal SDH.

In rare instances, spinal SDH is coincidental with in-
tracranial SDH.!14-1113-2224-26.28-31.34-45 AJthough the mech-
anism of concomitant SDH in the intracranial and lumbar
region remains to be established, migration from the intra-

S PINAL subdural hematomas (SDHs) are rare. Their

Abbreviations used in this paper: SDH = subdural hematoma; VP
= ventriculoperitoneal.

J Neurosurg: Spine / Volume 20 / February 2014

lumbar spine ¢ MRI

incidental °
trauma

cranial area to the spinal area has been suggested as a key
factor.49:14.15.22.24.26,28.29.31.36.38:42-44 We postulated that if SDH
can migrate from the intracranial area to the lumbar area,
patients with intracranial SDH may harbor asymptomatic
lumbar SDH. As this issue has not been addressed in de-
tail, we investigated whether the migration of SDH from
the intracranial to the spinal area is a key factor in the con-
comitance of these conditions in trauma patients.

Methods
Patient Eligibility and Experimental Design

Between August 2007 and September 2011, 221 pa-
tients with intracranial chronic SDH underwent surgical
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Abstract Angiogenesis plays a crucial role in tumor
growth. Recently, endocan has emerged as a new marker of
vascular endothelial cells from cancers in other organs. In
this study, we elucidated the relationship between endocan
expression and tumor invasion of pituitary adenoma.
Tumor tissues were obtained from 70 patients with pitui-
tary adenoma and were examined using fluorescence
immunohistochemistry. Tissue samples included 4 adre-
nocorticotrophic hormone producing adenomas, 10 growth
hormone-producing adenomas, 49 clinically nonfunction-
ing adenomas, 6 prolactin producing adenomas, and 1
thyroid-stimulating hormone producing adenoma. Endocan
was exclusively expressed in CD34-positive vascular
endothelial cells, with over 90 % colocalization. The CD34
expression was significantly elevated with endocan
expression (linear regression slope, 1.200; = 0.268,
F =23.08, p<0.0001). As a percentage of CD34
expression, endocan expression was elevated in a Knosp
grading dependent manner (Spearman’s r-value, 0.651;
p < 0.0001), and was also significantly elevated in mac-
roadenomas compared with microadenomas (p = 0.0133).
However, no differences in endocan expression were
observed between hormonal subtypes (p = 0.066; Krus-
kal-Wallis test), age (Spearman’s rank correlation test,
p = 0.4909), or sex (Mann—Whitney test, p = 0.1701).
These data show that endocan is closely related to tumor
angiogenesis, and may predict tumor invasion into neigh-
boring cavernous sinuses in pituitary adenomas.
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A. Teramoto - A. Morita

Department of Neurosurgery, Nippon Medical School, 1-1-5,
Sendagi, Bunkyo-ku, Tokyo 113-8603, Japan
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Introduction

Tumor angiogenesis is known as a crucial factor driving
tumor growth and invasion in tissues, including pituitary
adenomas [1, 2]. Angiogenesis is usually evaluated with
tumor microvascular density (MVD), which has been
assessed by counting CD34-positive vessels in a variety of
neoplasms. Angiogenesis is considered critical to tumor
progression, although assessments in several pituitary ade-
nomas have produced contrasting results [1, 3-5]. Previous
studies of angiogenesis in pituitary adenomas have pre-
dominantly examined endothelial growth factor (VEGF)
expression, which is a likely marker of tumor angiogenesis in
pituitary adenomas, as in other neoplasms [6, 7].

Although the importance of neoangiogeneisis and tumor
growth in pituitary adenomas remains controversial,
enhanced MRI data indicate that the vascular density of
pituitary tumors may be considerably lower. However,
MRI enhancement of pituitary adenomas is not usually less
than that of surrounding normal pituitary tissues, which
receive blood from the pituitary portal vein. Potentially,
hypoxia due to inadequate blood supply may reflect vas-
cular densities of pituitary tumors [7] despite increased
supply of nutrition to tumor cells by angiogenic processes
at growth and invasion fronts.

Endocan, also known as endothelial cell-specific mole-
cule-1 (ESM-1), is a novel soluble dermatan surfate pro-
teoglycan (DSPG) that is secreted by cultured endothelial
cells, and has demonstrated roles in several pathophysio-
logical processes, including inflammation and hypoxic dis-
orders such as septic shock and tumor progression [8—11].

@ Springer
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Hemothorax after the Intravenous Administration
of Tissue Plasminogen Activator in a Patient with

Acute Ischemic Stroke and Rib Fractures

Kazutaka Shirokane', Katsuya Umeoka', Masahiro Mishina?,
Takayuki Mizunari', Shiro Kobayashi' and Akira Teramoto®

"Department of Neurosurgery, Nippon Medical School Chiba Hokusoh Hospital
“Department of Neurological Science, Nippon Medical School

‘Department of Neurosurgery, Nippon Medical School

Abstract

A 79-year-old man experienced sudden-onset left hemiparesis and disturbance of
consciousness. Diffusion-weighted magnetic resonance imaging showed an acute ischemic
stroke in the territory of the right middle cerebral artery. He underwent systemic
thrombolysis via the intravenous administration of tissue plasminogen activator (t-PA). Chest
radiography and computed tomography performed the following day showed severe
hemothorax with atelectasis of the left lung and multiple rib fractures; the initial chest
radiogram had revealed rib fractures but we did not recognize them at the time. Conservative
treatment with the placement of chest tubes was successful, and the patient recovered
without further deterioration. Although systemic thrombolysis with t-PA is an accepted
treatment for acute cerebral ischemic stroke, posttreatment intracranial hemorrhage has a
negative effect on prognosis. Extracranial bleeding is a rare complication, and our search of the
literature found no reports of hemothorax after treatment with t-PA in patients with cerebral
ischemic stroke. We have reported a rare case of severe hemothorax after systemic
thrombolysis with t-PA. This important complication indicates the need to rule out thoracic
trauma with radiography and computed tomography of the chest.

(J Nippon Med Sch 2014; 81: 43-47)

Key words: cerebral infarction, thrombolysis, tissue plasminogen activator, hemothorax, rib

fracture

Introduction

Systemic thrombolysis with tissue plasminogen

activator (t-PA) is widely used to treat patients with

Although such

deficits"™,

cerebral infarction. treatment

improves neurological severe

complications, such as bleeding and intracranial
develop in patients and

hemorrhage, some

negatively affects prognosis'. Extracranial bleeding
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A Case of IgG4-Related Hypophysitis Without
Pituitary Insufficiency
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Context: IgG4-related hypophysitis is a novel clinical disease entity, which is typically complicated
by hypopituitarism.

Objective: The objective of the study was to describe a novel case of IgG4-related hypophysitis
without pituitary insufficiency and summarize the current relevant literature.

Patient and Methods: A 55-year-old Japanese man presented with an enlarged pituitary gland and
bitemporal hemianopsia. Endocrine studies revealed normal pituitary function, although his serum
1gG4 level was high. The patient underwent a transsphenoidal biopsy of the pituitary gland, and
the pathological tissues were consistent with IgG4-related hypophysitis. Oral prednisolone therapy
was started, and after 6 months, his serum IgG4 level decreased and visual field improved.

Conclusion: We described the first case of IgG4-related hypophysitis without pituitary insufficiency.
However, further case collection is needed to characterize the pathophysiology of IgG4-related
hypophysitis. (J Clin Endocrinol Metab 98: 1808-1811, 2013)

gG4-related diseases, including IgG4-related hypophysitis,

I are a recently characterized entity marked by elevated
serum IgG4 levels and tissue infiltration by IgG4-positive
plasma cells, according to several review articles published in
2012 (1-3). Ever since autoimmune sclerosing pancreatitis
was described in 2001 (4) as the first high-serum IgG4 case,
several other cases with high serum IgG4 levels have been
reported, mostly from Japan (5-10). During a Japanese con-
sensus meeting in 2010, the term, [gG4-related disease, was
selected from many suggestions to describe this disorder (2).
Since the first IgG4-related hypophysitis case was de-
scribed in 2004 (11), more than 20 histogenetically proven
cases have been reported, mostly from Japan (7-9, 12-25);
however, all were accompanied by complications of pi-
tuitary insufficiency. Here, we describe a novel case
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of biopsy-proven IgG4-related hypophysitis without
hypopituitarism.

Case reports

In February 2012, a 55-year-old Japanese man was referred
to our department with an enlarged pituitary gland. His med-
ical history included treatment at the department of internal
medicine in 2005 for numbness in his feet, for which he un-
derwent a magnetic resonance imaging (MRI) brain scan
because microvascular infarction was suspected. Since then,
he had been followed up with annual MRI brain scans but was
not prescribed medication. In 2012 he began showing mild bi-
temporal hemianopsia, and an MRI revealed a mass-like en-

Abbreviations: HPF, high-power field; MRI, magnetic resonance imaging; PRL, prolactin;
PSL, prednisolone; TB, tuberculosis.

doi: 10.1210/jc.2013-1088
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Assessment of cerebral circulation in the acute phase of subarachnoid hemorrhage using
perfusion computed tomography

BACKGROUND AND PURPOSE: Primary brain damage, caused by acute ischemic changes during
initial hemorrhage, is an important cause of death and disability following subarachnoid hemorrhage
(SAH). However, the mechanism underlying the reduction in cerebral circulation in patients in the
acute stage of SAH remains unclear. The goal of this study was to clarify this mechanism with the
aid of perfusion computed tomography (CT).

METHODS: We prospectively evaluated 21 patients who had been undergone perfusion CT within
3 hours of SAH onset. Mean transit time (MTT) was estimated. Forty circular regions of interest
5 mm in diameter were delineated in the cortical region of the bilateral hemispheres on perfusion
CT images. Neurological condition was graded with the Hunt and Hess scale, and initial CT findings
were graded with the Fisher scale. We defined a good outcome as a modified Rankin scale (mRs)
score of <2 at 3 months after SAH onset.

RESULTS: Global MTT was an independent predictor of outcome. The global MTT of patients with
poor outcomes was longer than that of patients with good outcome. Furthermore, global MTT
correlated significantly with Hunt & Hess grades, and disturbances in higher cerebral function.
CONCLUSION: Hemodynamic disturbances frequently occur after SAH. These abnormalities
probably reflect the primary brain damage caused by initial hemorrhage. Perfusion CT is valuable
for detecting hemodynamic changes in the acute stages of SAH.

J Nippon Med Sch. 2013; 80 (2): 110-118
(ARG HRE)

BB/ I IR Bl AR S R
DA/

WE4E 2 H. “Assessment of cerebral circulation in the acute phase of subarachnoid hemorrhage
using perfusion computed tomography.” DOFLFIZTHEMVIEZH L T Lizs K¥EREENRE ) &
DDOHEETEL DA IZTRHREEBPTLFHZRALTBY I3, Thh 6L THERICH
BKCTEBLHIHEYD TTOTIALLBHCE LTS, ShETHIR, Tk EBlIROH L Z LIiEH
DLTWE L7z ZORKITRIOHEE b o T Eown e lloTnE g,

S EDTHETWREDIZILE LA LI BHVEL T,



Kl B CEFE2542H 20 H 41987 75)

Assessment of pre- and postoperative endocrine function in 94 patients with Rathke’s cleft cyst

We reviewed 94 patients with Rathke’s cleft cyst (RCC) who were surgically treated at Nippon
Medical School Hospital between December 1995 and July 2009 to clarify the effect of surgery on
their endocrine function. In our statistical analysis we considered their age and sex, the cyst volume,
and preoperative MRI findings. Using simple linear- and multiple regression analysis we evaluated
the association between these factors and their preoperative hormone baseline levels. To assess pre-
and postoperative anterior pituitary function we subjected the results of various hormone loading
tests to the Wilcoxon rank sum test. Surgery improved headache and visual impairment in most
patients and elevated PRL levels were significantly normalized after surgery (p=0.004). However,
pre- and postoperative anterior pituitary hormone loading tests revealed that the levels of GH, TSH,
LH, and FSH were not improved significantly by surgery. Although the ACTH loading test showed
postoperative improvement, the change was not statistically significant. We suggest that RCC
patients with headache or visual impairment are good candidates for surgery. We also recommend
that patients with hyperprolactinemia and those with ACTH deficiency whose MRI findings reveal
low-intensity on T1-WI and high-intensity on T2-WI are likely to benefit from surgery. In contrast,
RCC patients with other hormone dysfunctions do not appear to benefit from surgical intervention.

Endocr J. 2013; 60 (2): 207-213
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