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Dr. Kaneko, Professor Fujino, friends, and guests, it is a pleasure to be able to congratulate the
Japan Society for Simulation Surgery on the 25th anniversary. I have been privileged to know
Professor Fujino from the early 1980s, when he first became very interested in simulation surgery,
and began what I believe was the first organization in the world for simulation surgery, beginning
first with the Japanese society, and expanding it into the International Society for Simulation Surgery.
As a pioneer, he has inspired all of us who have worked in the field of simulation surgery, expanding
at first from the narrow area of plastic and reconstructive surgery, to include all of the other surgical
disciplines, and now of course, it is very common in all the surgical disciplines. It is specially an honor
for me to greet the president of the Society on its 25th anniversary, Dr. Tsuyoshi Kaneko, who had
the privilege of having work with me in my simulation surgery research laboratory many years ago.
And on the basis of that, we have become very good friends, and he has introduced me to many of
the pleasures of visiting Japan. Unfortunately, I am not in Japan right now, but I was here a few
weeks ago for period of 5 weeks, enjoying your hospitality and your beautiful country. Congratulations

on this wonderful meeting.
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Trends of the Medical Device Regulation for Medical Software

Shohei Nakano

Japan Association for the Advancement of Medical Equipment (JAAME)

The Name of Pharmaceutical Affairs Law (PAL) was changed to “Act on Securing Quality, Efficacy and
Safety of Pharmaceuticals, Medical Devices, Regenerative and Cellular Therapy Products, Gene Therapy
Products, and Cosmetics” (called “PMD Act”) from November 25, 2014. By revision of Pharmaceutical
Affairs Law (PAL), Software as a Medical Device (SaMD) is newly regulated in PMD Act. Before the
revision of Pharmaceutical Affairs Law, Combination of hardware and software was regulated as a total
system. Current Law, Software itself is independently regulated. By became the flexibility to increase the
role of development, it is hoped that it becomes the useful medical software to future.
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The advancement of Simulated Surgery over 30 years

Keisuke Imai, MD.

Department of Plastic & Reconstructive Surgery, Osaka City General Hospital

discusses future goals.

Surgeons often perform a surgery simulation during operative planning. We have used and developed 2
dimensional and/or 3 dimensional simulation techniques throughout the years, and these techniques continue
to be useful for our simulated surgery now. Our first step was simulation with a template of our own design
generated from an analysis of people of Japanese descent. As a next step, we developed simulated surgery
with 3D life-sized solid models in 1991. However, some problems occurred in the operative aspect and clinical
application, and we have been working on resolving them. This presentation focuses on these techniques and
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Pediatric living donor liver transplantation
- optimizing structure and process for improving outcomes

Mureo Kasahara MD, PhD

Organ Transplantation Center,
National Center for Child Health and Development

21

Liver transplantation is now an established technique to treat children with end-stage liver disease. We
have done 2,609 pediatric liver transplantations during these two decades in Japan, with the patient survival
of 83.2/80.2 in 10/20 years after liver transplantation.

There would be several key factors for successful liver transplantation in children, given that 1.
Preoperative evaluation and managements, 2. Graft size matching, 3. Got sufficient portal flow in the patient
with attenuated portal vein. Once one confirmed the diagnosis and need for liver transplantation in pediatric
patients, better to refer the transplantation center as an early referral. It allows the transplant center to
have maximal input into management strategy. A close working relationship between the transplant center
and the family/ referring physician can develop before transplantation take place, which leads to improved
ability to coordinate postoperative care.

Implantation of left lateral segment grafts (Couinaud’s segment II and III) can be a problem in small
infants because of a large-for-size graft. Liver transplantation with hyper-reduced left lateral segment has
been recently introduced for small infants to mitigate the problem of large-for-size graft. Further reduction
of the thickness of graft using segment II graft increases the possibility of supplying an adequate graft
thickness as an alternative surgical technique according to Couinaud’'s anatomical classification. We report
five cases of our experience of transplantation using segment II monosegmental grafts from living donors.
The segment II graft has the potential to allow small children to undergo transplantation safely without the
associated complications of large-for-size grafts.
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Neuronavigation in pediatric neurosurgery

Hideki Ogiwara

Department of Neurosurgery, National Center for Child Health and Development.

determination of the route of surgical approach.

neonates and infants.

Neuronavigation is indispensable tool for pediatric neurosurgery, which enables to identify and preserve
critical structures such as major intracranial arteries, dural sinuses, or cranial nerves. It is also useful for

Using tracking system of the tip of the navigation probe, it enables accurate ventricular puncture and
fenestration of the intracranial cysts, which are popular procedures in pediatric neurosurgery.
Electromagnetic-guided neuronavigation obviates the need of sharp pin-head fixation and is useful for

Brainshift, which can occur after craniotomy and drainage of cerebrospinal fluid, is the challenge for
neuronaviation at this moment. Ultrasound navigation may be one of the solutions for this phenomenon.
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Microsoft Kinect Can Automatically Evaluate the Degree of Facial Nerve Paralysis?

Yohei Sotsuka, Soh Nishimoto, Masao Kakibuchi

Department of Plastic Surgery, Hyogo College of Medicine

universally been accepted.

system.

Yanagihara, House-Brackman and Sunnybrook facial grading system enable the approximate grading of
the degree of facial palsy. With the progress of computers and electronic devices, recent studies demonstrate
the usefulness of the computer and cameras to grade the facial paralysis. Those new grading systems are
still so expensive and difficult to deal with them, no existing method of objective facial measurement has

Microsoft Kinect system can interpret specific gestures and voice, making completely hands-free control
of electronic devices. The Kinect sensor also provide facial recognition capabilities. It can track over 100
points, not manually BUT automatically. We report that whether Kinect can be applied to facial grading
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Application to 3DCG and 3D printer in Neurosurgery
Tomohisa Miyagi, Shigetaka Kobayashi, Yuki Kinjo, Hideki Nagamine, Yohei Hokama
Ayano Shiroma, Ryuichi Usugi, Yukio Tsuchida, Masahiko Nishimura, Takamitsu Tamura

Kenichi Sugarawa, Takashi Watanabe, Shogo Ishiuchi

Department of Neurosurgery, University of the Ryukyus
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OBJECTIVE: We reported some representative cases within about 200 cases with using the three-
dimensional computer graphics (3DCG) in our department of neurosurgery.

METHODS: We created 3DCG by SYNAPASE VINCENT of FUJIFILM and iPlan of Brainlab with
using DICOM data of 3T MRI and 320 slice CT. We considered the effectiveness of the clinical application to
3DCG and its projection to the surgical microscope field, iPad of Apple in intraoperative clean field and 3D
printer modeling.

RESULTS: Cerebral glioma; It was beneficial for the confirmation of the approach to use 3DCG of
brain surface, 3DCG (tumor, language area, nerve fiber, and so on) projection to the surgical microscope field
and iPad in intraoperative clean field. Cavernous hemangioma in dorsal part of pons; Simulation of 3DCG
about pons was useful for the approach to the hematoma cavity. Pituitary adenoma; 3DCG were helpful for
estimating the position of the bone resection, the normal pituitary gland, the tumor and the internal carotid
artery. Others; 3DCG of the inflow and outflow blood vessels in cerebral arteriovenous malformation, 3DCG
of cranial nerve in acoustic neuroma and 3D printer modeling in microvascular decompression.

CONCLUSION: 3DCG and 3D printer were effective for the selection of the surgical approach.
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Clinical Experience of Elastic 3D solid model simulation for Cranial Distraction Osteogenesis

Ushio Hanai, Tadashi Akamatsu, Yotaro Tsunoda, Muneo Miyasaka

Department of Plastic Surgery, Tokai University School of Medicine

We experienced an elastic 3D solid model simulation for cranial distraction osteogenesis. Features of
new elastic 3D colour model are:

1. Salt as safety and low cost material

2. Elasticity

3. Full color 3D model

The distraction osteogenesis is widely used in cranioplastic surgery for child craniosynostosis patient
recently. For simulation surgery of these cranial DO surgery, experimental elastic 3D model was developed.
This model simulates elastic deformation of child cranial bone. In production process, an elastic hardening
agent was applied after salt particle injection. In this presentation, we drew a comparison between

preoperative simulation using elastic 3D model and postoperative 3D model of the patient.
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Computer assisted simulation and navigation in maxillofacial surgery
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Toshinori Twai', Shintaro Kagimoto® , Taro Mikami?, Jiro Maegawa®

)

Y Department of Oral and Maxillofacial Surgery/Orthodontics, Yokohama City University Hospital

? Department of Plastic and Reconstructive Surgery, Yokohama City University Hospital

Recently, computer assisted surgery (CAS) has been applied in maxillofacial surgery. We also have
introduced CAS with 3D model and navigation system since 2005. Preoperative planning was performed
after CT acquisition, and cutting guide was made by 3D printer for ideal mandibular osteotomy in
mandibular cancer patient. The use of guide can allow accurate mandibular reconstruction using fibula flap,
and provide good facial contour and patient’s satisfaction. Navigation system can provide more safe and
accurate surgery than conventional surgery, but the application has several problems. To overcome the
problems, we have used occlusal splint with reference markers or reference frame. Furthermore, we have
been developed surgical simulator virtual reality for endoscopically-asssited subumandibular sialoadenectomy.
We introduce CAS in Yokohama City University Hospital.
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Prediction of Blood Perfusion Area of DIEP Flap Using Preoperative Imaging

Shinsuke Akita, Nobuyuki Mitsukawa, Yoshitaka Kubota, Yoshitaro Sasahara,
Yoshihisa Yamaji, Hideyuki Ogata, Kaneshige Satoh

Department of Plastic, Reconstructive, and Aesthetic Surgery, Chiba University
Graduate School of Medicine

Background: The dimension of the blood perfusion area of the DIEP flap varies depending on the
selected perforator(s). The ability of preoperative imaging tests to predict the dimension was investigated.

Methods: Forty Patients who underwent breast reconstruction using DIEP flap were included in the
study. Internal diameter, location, and direction above the fascia of the perforator(s), and distance between
each perforators were recorded using enhanced CT scan and Color Doppler Sonography. The relation
between these data and blood perfusion area evaluated by intraoperative Indocyanine green angiography
were investigated.

Result: The diameter and the location of the perforator were related with the blood perfusion area with
significant difference. When the perforator was not located immediately under the skin paddle but under the
adipose flap (S Akita, et al. Low-rise DIEP Flap, Microsurgery; 2015.), the dimension of blood perfusion area
was significantly reduced.

Discussion: Advantages of the DIEP flap compared with MS2 TRAM flap are not a lot. However, when
the perforator runs simple course and the dimension of the blood perfusion area is assumed to be enough,
DIEP flap is very useful. By simulating the dimension of blood perfusion area, it become possible to select
appropriate perforator(s) and surgical procedure.
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Quasi-Augmented Reality in Lymphatico-Venous Anastomosis.

Soh Nishimoto, Maki Tonooka, Kazutoshi Fujita, Yohei Sotsuka
Toshihiro Fujiwara, Kenichiro Kawai, Masao Kakibuchi.

Department of Plastic Surgery, Hyogo College of Medicine.

To identify lymphatic vessels, infra-red imaging of injected indocyanine green (ICG) dye has been
performed and gaining popularity. Usually, images are projected on a display monitor, placed bedside of
the bed or on the wall. Surgeons have to move their heads and visual lines to confirm what they see in the
operative field. This movement disturbs the surgeon’s concentration. This trial was to test feasibility of a
quasi-Augmented Reality system in lymphatico-venous anastomosis.

After ICG injection, infrared camera was placed on the other side of the patient from the surgeon.
The surgeon wore eye-glasses type display, Moverio BT-200/AV (EPSON). Infra-red image was wirelessly
transferred through HDMI port of the computer, for recording and displaying, and wireless monitor
adapter. The surgeon could identify brightly shining lymphatic vessels through the display. His hands and
instruments, moving in the image on the screen could be appreciated without discomfort.
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Fig.1. A surgeon is identifying ICG
dyed lymphatic vessels through eye-

glasses type display.
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How to create an immersive 3D content using smartphone and cardboard VR goggles

Tomoki Itamiya

Department of Engineering, Aichi University of Technology

We propose an immersive 3D content creation method for smartphone and cardboard virtual reality
goggles of only US$10. The both eyes stereoscopic vision of 3D model displayed on the screen of the
smartphone is enabled by attaching smartphone to a cardboard goggles. A user can change the viewpoint of
the 3D model freely by using a controller or tilting a smartphone, and an immersive experience getting into
in a model is possible. A user can make the content within five minutes by preparing 3D model file from
CT/MRI image. Therefore a doctor and an academic staff can make the immersive 3D content easily by
oneself. This method is effective for informed consent and anatomy education.
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The Influence Incision Choice Exerts on Nipple-Areola Complex (NAC) Malposition following
Nipple-Sparing Mastectomy (NSM):
Utilizing a 3D (three dimensional) Image for assessment.

Satoru Tamura®, Taro Kusano®, Nobuhiro Sato”, Tatsuki Kono®, Hiroki Utsunomiya’
Masato Tsuchiya®, Hideyuki Muramatsu” , Daichi Morioka" , Tomoaki Kuroki®
Yasuyoshi Tosa", Yuki Shimizu", Fumio Okubo”, Shinya Yoshimoto®, Seigo Nakamura®

v Department of Plastic, Reconstructive and Aesthetic Surgery, Showa University

? Department of Breast Surgery, Showa University

Background: NAC malposition following NSM is known, but the relationship between the incisions of
NSM and NAC malposition have not been defined completely. The authors evaluated the relationship using
a 3D image obtained with the KINECT scanner.

Methods: Between April 2014 and August 2015, a total of 42 women underwent NSM. Breast
reconstruction was performed in two-stage procedures with the expander immediately placed at the time
of surgery. The incisions were planned by the breast surgeon. The incisions consisted of inframammary,
superior or inferior periareolar approaches. Malposition was measured by a 3D image.

Results: No direct relationship between the incisions and NAC malposition was found. We extended
a periareolar incision in the direction of the axilla to facilitate sentinel lymph node biopsy in one case. We
experienced NAC malposition in the same direction of the incision towards the axilla.

Conclusions: No direct relationship between the incisions and NAC malposition was found. However
In one case a periareolar incision extended in the direction of the axilla for sentinel lymph node biopsy
showed NAC malposition. 3D image measurement was regarded as a useful tool to assess NAC in breast
reconstruction, considering the importance of form and symmetry as an outcome measure.
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A study of breast morphology change by shift in postures with Vectra Handy
Al Goto, Mai Inoue, Yoshihisa Kawakami, Satoshi Takagi, Hiroyuki Ohjimi

Department of Plastic, Reconstructive, Aesthetic Surgery, School of Medicine, Fukuoka University
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Vectra Handy is easy to carry around. We can take pictures of various sites of body in any body
postures by it.

In a breast reconstruction surgery, we are needed to recreate breast volume, position of nipple areolar
complex and inframammary fold as well as healthy side in standing posture.

But in operation, we cannot do patient standing posture. So it is hard to equally recreate those points
in lying posture or fowler position. So after the first reconstruction, we sometimes make modifying as a
secondary surgery.

We measure three positions of nipple areolar complex in lying posture, fowler position and seated
posture with 3D data of Vectra Handy and show 2cm gap of position of nipple areolar complex in these
postures.

The breast morphology is greatly affected by volume, tenderness of skin, age. Therefore we need to
examine more cases.
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Breast Implant Selection Using 3D Image Analysis In the 2-Stage Breast Reconstruction

Kenshin Sai MD"? Masaru Miyashita MD® | Gikou Hori MD"
Shou Maeda MDY, Etusko Uryuu”, Hiroto Terashi MD”

Y Department of Plastic and Reconstructive Surgery, Rokkou Island Konan Hospital
? Department of Plastic and Reconstructive Surgery, Meiwa Hospital
3 Department of Breast Surgery, Konan Hospital
Y Department of Nursing, Konan Hospital
% Department of Plastic and Reconstructive Surgery, Kobe University School of Medicine

breast.

analyzed with the software named Breast Rugle.

the thoracic cross-sectional images.

almost close to 100%, healthy side as a reference,.

preoperatively and in the postoperative evaluation.

[Introduction] We report the breast implant selection using three-dimensional image data analysis
in replacing the breast implant from the tissue expander for the purposes of the producing the symmetric

[Subject and Method] We experienced five cases from July 2014 to September 2015.
We performed the breast 3D imaging with the contactless handy 3D scanner named the Kinect and

We measured width, height, and projection in the healthy breast, and volume in the both breast from

We recognized the breast shape from Moire patterns.

[Representative Case] 69 y.0. woman was performed the total mastectomy and reconstructed with
the tissue expander immediately, and injected the normal saline to 450 CC at the OPD every weeks. We
performed the breast 3D imaging before the breast implant replacement.

From the analysis, we selected the anatomical textured low profile type breast implant with the 250 cc.

[Result] There was one over-volume case, but we recognized that volume of the operated site is

[Discussion] Using the three-dimensional image data analysis, It is useful in the implant selection
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Evaluation of Handheld 3D Imaging System as Criteria for Silicone Breast Implants

Yoshichika Yasunaga, Kiyoshi Matsuo, Shunsuke Yuzuriha, Daisuke Yanagisawa,
Erika Ohata, Yuto Kinjo

Department of Plastic and Reconstructive Surgery, Shinshu University School of Medicine

[Background] In a breast reconstruction, decision methodology of silicone implants has not been
established. We evaluated a utility of handheld 3D imaging system.

[Method] Seven patients who were inserted tissue expanders (TEs) in were applied in this study. We
took patient's chest 3D images by a handheld 3D imaging system (VECTRA HI1, Canfield Scientific Inc.)
and measured differences between breast volume on 3D images and quantity of normal saline (NS) actually
injected into TEs. Also, we simulated postoperative breast shapes based on chest images of empty TEs and
made a choice of silicone implants.

[Results] In four of seven cases, the breast volume on 3D images was less than quantity of NS actually
injected into TEs by more than 30mL. In those cases, chest images of empty TEs revealed depression of the
chest wall. The postoperative breast shapes after implant insertion accorded with simulation well.

[Discussion] Using a handheld 3D imaging system, we were able to make clear that expansion of TEs
sometimes result in depression of the chest wall. Also, simulation using 3D images was useful method for
implants choice.
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Estimation of Implant Volume and Mastectomy specimen volume
by Measuring Breast Volume Utilizing a 3D Scanner.
Hiroki Utsunomiya®, Taro Kusano" , Nobuhiro Sato", Satoru Tamura”, Tatsuki Kouno"
Masato Tuchiya®, Hideyuki Muramatsu” , Daichi Morioka" , Tomoaki Kuroki", Yasuyoshi Tosa"

Yuki Shimizu" , Fumio Okubo" , Shinya Yoshimoto" , Shingo Nakamura®

v Department of Plastic, Reconstructive and Aesthetic Surgery, Showa University

? Department of Breast Surgery, Showa University

Background: Traditional 2 stage expander-implant breast reconstruction is frequently performed
in many hospitals. However DTI- direct to implant reconstruction should be considered if indicated and
circumstances allow. One difficulty in breast reconstruction post mastectomy is the selection of implant size
prior to surgery. The ability to estimate implant volume from the preoperative breast volume measured by
a 3D scanner or mastectomy specimen volume would greatly facilitate reconstruction. We investigated the
relationship between preoperative breast volume, mastectomy specimen volume, and implant volume in this
study.

Methods: Seventy eight women who underwent 2 stage expander-implant reconstruction following
nipple or skin sparing mastectomy between April 2014 and July 2015 were included in the study. The
3D scanner Kinect was used for measuring preoperative breast volume. The relationship of measured
preoperative breast volume, mastectomy specimen volume and implant volume was evaluated.

Results: Statistical analysis found a strong correlation between preoperative breast volume, mastectomy
specimen volume and implant volume. Moreover, the following formulae were calculated:

1) Mastectomy specimen volume (ml) = 1.07 X breast volume (ml)

2) Implant volume (ml) = 0.90 X breast volume (ml).

Conclusion: This study shows that preoperative breast volume measured by 3D Kinect scanner could
provide useful assistance in preoperative choice of implant size.
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Measurement for volume injected saline of Tissue Expander using Vectra®
Tomoyoshi Shibata, Masayuki Sawaizumi, Takuma Maeda, Kenta Tanakura,
Hiroki Miyashita, Masahiro Yamashita, Yukiko Kuramoto, Akiko Matsumoto,

Masataka Shiozaki, Gen Furubayashi, Nanako Mito

Plastic Surgery, Cancer Institute Hospital

We use the 3-dimensional (3D) image capture system Vectra” for postoperative imaging and simulations.
The simulation function of Vectra is more visually appealing, hence, this function can be used in patient
counseling. 3D images usually provide more information than 2D images. However, Vectra is difficult to use
for the estimation of tissue volume in a clinical setting because of problems with reproducibility .

Currently, we use Vectra for volume measurements of extra-body Tissue Expander, which changes
with the volume of saline, and we check the accuracy of the “calculate” function of Vectra. We report our

findings in this study.
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Usefulness of an osteotomy template for skull tumorectomy and simultaneous skull
reconstruction

Yoshiaki Sakamoto, M.D.”, Tomito Oji, M.D.", Tomoru Miwa, M.D.?,
Kazunari Yoshida, M.D.2>, Kazuo Kishi, M.D.”

Y Department of Plastic and Reconstructive Surgery, Keio University School of Medicine

2 Department of Neurosurgery, Keio University School of Medicine

Background: Simultaneous tumor resection and cranioplasty with hydroxyapatite osteosynthesis are
sometimes necessary. However, the disadvantage of simultaneous surgery is that mismatches often occur
between the skull defect and the hydroxyapatite implant. To solve this problem, we developed a customized
template for designing the craniotomy line.

Methods: Before each operation, the craniotomy design was discussed and two hydroxyapatite implants
were customized on the basis of models prepared using CAD. The first implant was an onlay template
for the preoperative cranium, which was customized for designing the osteotomy line. The other was the
implant for the skull defect. Using the template, the osteotomy line was drawn along the template edge,
osteotomy was performed along this line, and the implant was placed in the skull defect.

Results: This technique was performed in three cases including 2 fibrous dysplasia and 1 meningioma.
No implant or defect trimming was required in any case, good cosmetic outcomes were noted in all cases,
and no complications occurred.

Conclusion: By using the hydroxyapatite templates, the precise craniotomy line can be designed, the
implant and skull defect fit better and show effective osteoconduction, trimming of the implant or defect is
minimized, and the operation time is shortened.
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Pre-surgical planning using both 3D image simulation and life-sized model
in Fujita Health University

Takayuki Okumoto M.D.”, Yohko Yoshimura M.D.”’, Suguru Kondo D.D.S?, Mototaka Imamura D.D.S?

Y Department of Plastic and Reconstructive Surgery, Fujita Health University
? Department of Pediatric Dentistry and Orthodontics, Fujita Health University

Pre-surgical planning is extremely important for cranio-maxillofacial surgery to reflect the result to
an operation accurately. Recently 3D image simulation became to be easy to handle in addition to the life-
sized model. We usually plan the operation using one or both instrumentations depending on a case. The
advantage of the life-sized model is the reality of taking it in our hand, however we cannot perform different
cutting in one model repeatedly. Additionally, it is difficult to measure the 3D length of the model. These
problems can be covered by 3D simulation, we think it to be useful as processing for a pre-stage to utilize
a 3D model effectively. On the other hand, 2,000 points of operation support addition has been recognized
as a fee-for-service of the health insurance in the simulation using the life-size solid model from 2008, but
we hardly use the model substantially because the points are remarkably low. In such a meaning, three-
dimensional simulation is extremely useful. But the 3D model is coming into the limelight by the innovation
such as production methods and materials again in late years. The usefulness of the 3D model is extremely
high in the case attaching the distraction device.
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Use of 3D printer in the secondary reconstruction of the mandible
Yuya Yamamoto, M.D., Hirotaka Asato, M.D., Ph.D., Ishizuka Noriyuki, M.D.

Department of Plastic And Reconstructive Surgery, Dokkyo medical University

[Introduction] In the secondary reconstruction relative to mandibular defect, it is difficult to measure
the exact defect prior to surgery due to scar contracture. This time, to prepare a mandible model in the 3D
printer preoperatively, we report was prediction of the defect.

[Case] 65-year-old woman. To mandibular gingiva cancer, mandible marginal resection, the free forearm
flap transplant was performed. Revealed a local recurrence after surgery, it was performed segmental
resection and plate reconstruction. During the course, recognized exposure plate and the plate removed. It
showed a deviation of the mandible by the mandibular defect and scar contracture. This time, it was decided
to perform a secondary reconstruction relative to the mandibular defect. To prepare a mandible model prior
to surgery, and reduction in occlusion, it had been simulation defects and bone graft. Intraoperative to fit the
model to form a bone graft, were performed with vascularized fibular transplant.

[Results and Discussion] It is possible to easily correct reduction by this simulation, it was found to be
useful can reduce surgery time.

DM D, T — MEEI Nz THKE SRR

liELo] WS & B NP O R b 72 4,
THAE RIBIAS 2 IR BT, IR % (5 e AR (ﬁtﬁﬁ%ﬁ’) L Eosz RN T R
Sl X D TENIC B2 RIEZ RIS 5 2 L IEREETH 9*”75:@*” AR L, RIBERBAEEZY I 2
L. A EIC 3 D7) vy — TR 2 R L L—var ijswf:. ML E T VIS A b TREE
RIBOTH AT 72D THET 5. FERIERL, MERMPEE#ZEZTT- 7.
[iE 5] [#ER - ZR]
65 i k. A T FHER AR I L, A s AR B, Ky Ialb—a v IZX)EGIIEMHERBEAED TR

HEBERTR R F i 2 AT o 72, WA 20, X THY, FAEHIPEHTEAHTHo 7.
WYk, TV — MEEMTbA. kT, L — b




43

IN\RIVT 1« Ahvvave P24
WEIZBIT S 3D EF N W FHEBEICOWT

R, A B TR B miE

B R, HE

%, IR sEH]

KR ARAEERY Y 5 —  TERAME

THAREIIBONTE, RMILRTWEPELI
5L, NP AETH D Z &7 EOF DS
EAT SPEE RIS L B2 DL AT TV 578,
BEE OIZREIZMEAE S R E CATHPRIEISHET 2 2 &
b7 L v BEETIRBEE B2 IPIC & 2 T PR
X LT, BHEE R OWEE @ 3D & 7OV 2 AFR LA

YIial—=Ya viZHwWTWwWAS, 3ADETIVY =Ty
)—=%17) 2 THEUYONESLAE, TL—hoOX
UTA U TAELR ERFHRIIIEE TS, TR Em
LB X OFMEEM OEmAKN, BT RERN SO
TWwW5h, YEETREEL73D TV EFMA L TG
BREMZMREL, ZOHEICOWTHET S,



INRIVT 1« Ahvave P25
g7 a—79 bEgIMoFRICBILVI2b—YarvyzHeTR

SHOfEZY, BE EA Y, W HEY B A, ME R
FiA 2P, b SRR, ki E !

VT EERRESE ERAVE, Y B TR BB
VAR IV

Inventions using a simulation in the reconstruction of orbital blow-out fracture

Nobuyuki Mitsukawa', Shinsuke Akita", Yoshitaka Kubota", Yoshihisa Yamaji’
Atsuomi Saiga® , Hideyuki Muramatsu® , Ryohei Tokunaka®”, Kaneshige Satoh"

Y Department of Plastic, Reconstructive and Aesthetic Surgery, Chiba University,
Graduate School of Medicine
2 Department of Plastic and Reconstructive Surgery, St. Mary's Hospital

% Department of Plastic, Reconstructive and Aesthetic Surgery, Showa University

Purpose: Because there are various states of orbital blow-out fracture, and the shape of the thin orbit
from the lower wall to the inner wall has a complex curvature, adapting the reconstruction material for
the bone defect to the shape of the orbit is by no means easy. This time, in order to three-dimensionally
approximate the implant material for the bone defect portion to the shape of the orbit, we made various
inventions by using the simulation.

Method and Results: In carrying out the implant to the bone defect portion, we devised a "Triangular
approximation method" by applying the concept of the polygon processing in the computer graphics to
perform the simulation processing using the CT. Furthermore, by using a 3D printer, we also devised to
process an absorbent plate of the reconstruction material. As a result, we have been able to securely adopt
the implant material to the bone defect portion.

Discussion: The inventions we have done in this time by using the simulation to the orbital blow-out
fracture is thought to be an extremely useful strategy to adapt the reconstruction material to the shape of
the bone defect portion of the orbit.
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3D facial bone model for reconstruction of orbital fracture

Miki Hishikawa, Jun Sugawara, Yul Tsunoda, Hironori Hori,
Shintaro Kagimoto, Tarou Mikami, Jirou Maekawa

Plastic and Reconstructive surgery, Yokohama City University Hospital

[Background] It is difficult to bend the material for reconstruction into an anatomical shape of orbital
wall precisely. We recently use the facial bone model made by 3D-printer to do preoperative bending the
material. We report the making process of facial bone model and discussions about the advantage and
disadvantage in this method.

[Methods] We performed the operations for 23 patients of orbital wall fracture. In 6 cases, we made
the facial bone model constructed from pre-operation CT and mirror the intact side for affected side to
do preoperative bending in accordance with the form of pre-injured orbital bone. In the other patients,
we performed the operation without preoperative bending. We did comparative study about the kind of
materials used for reconstruction, the numbers of bending intraoperatively and the eye movement and
appearance in two groups.

[Results] The former group tended to use more easily bendable materials and the number of bending
was less. However the HESS chart showed no significant difference between the two groups.

[Conclusion] This method is very useful to reconstruct a precise anatomical wall, but needs 3D printer
and some experiences for making the model.
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Experience of intraoperative repositioning assessment in nasal bone fracture
using magnetic field type navigation system.

Akihiro Ogino”, Kiyoshi Onishi”, Emi Okada”
Miho Nakamichi”, Tetuya Okaneya®, Akiteru Hayashi”

b Department of Plastic and Reconstructive Surgery,
Toho University Medical Center Omori Hospital

? Department of Plastic and Reconstructive Surgery,
Toho University Medical Center Sakura Hospital

We were trying the magnetic field navigation system to intraoperative repositioning assessment of
nasal bone fracture reduction surgery.
We introduced a navigation system (Stealth Station® S7Medtronic) in the 3 cases of nasal bone
fracture.
Stylet for pointer is brought into contact with the nasal bone surface from erasuta barrel, it was
evaluated by CT horizontal cross-sectional image on the monitor.
Installation of the temporal bone fixed post is not necessary in the magnetic field type, it was
possible to minimally invasive navigation surgery only stuck a skin marker in the forehead.
In the non-invasive reduction surgery, such as the nasal bone fracture there is a disadvantage
that the skin damage caused by stab the erasuta needle. Therefore the future of the instrument
development is desired.
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Postoperative Process of the Orbital Floor Fracture Cases by Cone-Beam Computed Tomography.

Toshihito Mitsui, Naoki Morimoto, Masakatsu Hihara, Natsuko Kakudo, Kenji Kusumoto

Department of Plastic and Reconstructive Surgery,

Kansai Medical University, Hirakata Hospital.

floor fracture.

Cone-Beam computed tomography (CBCT) is to make a Computed Tomography(CT) image by rotating
cone beam X-ray. We can observe the bone image more clearly to use CBCT than to use regular CT. So
we consider that CBCT is useful to observe the postoperative process of orbital floor fracture cases. CBCT
was introduced to our hospital at 23th January 2014. So we can have a few orbital floor fracture cases that
keep tract of postoperative progress by CBCT. We fixed various type cases of orbital floor fracture. And we
performed various methods to treat it, for instance free bone graft form an iliac bone, or elevation orbital
floor by a balloon, and so on. So, we can show and discuss a few cases of postoperative process about orbital
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Visualization of Optic Canal Fractures with Finite Element Analyses

Tomohisa Nagasao, Motoki Tamai, Yoshio Tanaka

Department of Plastic Surgery, Kagawa University School of Medicine

Hard bruises on the eye region often causes fracture of optic canal, which can subsequently lead to the
loss of vision. Release of the optic canal is required to avoid this serious complication. However, identification
of minor fractures of the optic canal is challenging in CT examinations. We developed an idea of identifying
fractures of optic canals by referring to the fracture patterns of the other parts of the orbit. The orbital
walls present unevenness in thickness. Accordingly, unevenness should exist regarding the transmission
of the impacts. When we view this fact from another standpoint, it is surmised that when certain areas of
the orbital wall present fracture, presence/absence of the optic canal can be predicted by referring to the
patterns of the fractures there. We are developing a technique to investigate the relationship between the
patterns of orbital wall fractures and the injury to the optic canal. Our trial is presented.
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Analysis of skin adhesive materials in wound protective effect
Masataka Akimoto" , Nobuaki Ishii”, Michikazu Kouzai”, Tori Shibuya", Rei Ogawa®

Y Dept. of Plastic and Reconstructive Surgery, Nippon Medical School Chiba-hokuso hospital
? Dept. of Plastic, Reconstructive and Aesthetic Surgery, Nippon Medical School Fuzoku hospital
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[Introduction] Post operative fixation with adhesive tape or silicone sheet is done to avoid hyper
scaring or kelodis. We analyzed this wound protective mechanism with computer simulation using finite
element method(FEM).

[Method] Nine materials (hydrocolloid, polyurethane, silicone and etc.)these were commercially
available products, were put into mechanical test. Mechanical properties were measured. Two dimensional
FEM model were made and tested in pulling, pressing and bending.

[Results] With soft materials showed the tendency to distribute stress around tissue(Fig.l). The soft
materials seemed acted as one material including wound scar itself. Hence in the harder materials, stress
were transferred to the edge of the materials(Fig.2).

[Conclusion] The fact that, putting some adhesive material to the wound decrease the stress
concentration to the wound were computational calculation.
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Fig.1 Stress distribution map in soft material Fig.2 Stress distribution map in hard material
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Analysis of statics of Rhomboid-to-W flap
Shinnosuke Kimura, Kazuki Ueda, Masayuki Okochi, Masami Saito, Yasushi Mochizuki

Department of Plastic and Reconstructive Surgery, Fukushima Medical University

[Background] Rhomboid-to-W flap is useful local flap of reconstruction for skin defect. However, In
large skin defect, scar lines have extensive tension. In Rhomboid-to-W flap, it is recommended the scar line
of two triangular flaps on both sides of rhombic skin defect directs follow the relaxed skin tension lines (RSTL).
But, the scar line after close the defect changes far from RSTL under the influence of the tension exerted
and surrounding structures. However, it is not definite how degree of a vertical angle and how long of a side
length in the triangular flap. We analyzed the statics of Rhomboid-to-W flap.

[Methods] Using spongy pads (3M Reston products), Rhomboid-to-W flap design with several sizes of
triangular flap is excised. The tension exerted on the suture material is measured by tension meter. And we
studied deformity of scar lines.

[Results / Conclusions] While there is some reduction effect of tension, it is not so much effective to
relax the skin tension in scar line. Although Rhomboid-to-W flap is used large skin defect in clinical cases, it
1s need to decide carefully about the indication of using this flap.
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The Progress of three-dimensional scanning with Artec Eva” for microtia otoplasty reconstraction

Noriyuki Ishizuka, M.D., Hirotaka Asato, M.D., Ph.D., Yuya Yamamoto, M.D.

Department of Plastic and Reconstructive Surgery, Dokkyo Medical University

cartilage transplantation.

We have studied three-dimensional scanning with Artec Eva® for patients of microtia. We reported the
usefulness about three-dimensional scanning of unaffected side auricle for microtia patients at a previous
meeting of this society, but we have not yet established how to use Artec Eva” for otoplasty in costal

We have attempted to establish an ideal auricular framework by scanning an affected auricle
preoperatively, perioperatively and postoperatively. Although it is possible to scan an affected auricle
preoperatively and postoperatively, we cannot scan the preoperative framework with subtle irregularities
because of its thinness, its plane white color, and the blue backgrounds at the time of scanning. We report
those countermeasures that can be considered by showing examples that we cannot scan with Artec Eva”.
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Computer based three-dimensional assessment of disorder of facial movement
by optical flow based on video images

Ichiro Tanaka MD. PhD."” , Haruyuki Minamitani PhD.”

Y Division of Plastic and Reconstructive Surgery, Ichikawa General Hospital, Tokyo Dental College
2 Department of Biomedical Engineering, Faculty of Science and Technology, Keio University

facial movement utilizing optical flow on image sequences recorded with a digital video camera. A complex
mirror system was developed to acquire three different views of the face. Optical flow is the distribution of
apparent velocities of movement of brightness patterns in an image. The facial analyzing system calculates

We have developed and reported a computer-based three dimensional objective method for analyzing

optical flow for the whole facial area, and the result of each pixel is superimposed on the images. Windows
can be set up at any region on the images and the mean movement in each window can be determined.
Time traces of optical flow in windows are presented in the vertical and horizontal direction. And the
system calculates the right-left ratio of the average amount of optical flow in the directions of y-axis
and x-axis between two corresponding windows on both sides. The facial motion diagnostic score which
estimates degree of differences between the two sides is calculated using these ratios. The system is useful
for diagnosis and objective assessment of the treatments of facial palsy such as surgical reconstruction
and botulinus toxin therapy, because slight and regional changes of facial motion can not be evaluated
objectively. Details of development and previous improvement, and problems and resolutions at the present
of the system will be presented.
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Fig.1 A complex mirror system to acquire three different views
of the face for three-dimensional analysis
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Fig.2 An image presenting the result of analyzing
facial motion in a healthy subject
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Software to semi-automatically evaluate smiles in patients with facial paralysis

Akiteru Hayashi MDY, Tomito Oujt MDY, Anna O MD", Michio Shiraishi PhD? , Mikio Shinya PhD?
Tetsuya Okaneya MD? , Miho Nakamichi MD® , Kiyoshi Onishi MD?

v Department of Plastic and Reconstructive Surgery, Toho University Sakura Medical Center
2 Department of Information Science, Faculty of Science, Toho University
9 Department of Plastic and Reconstructive Surgery, Toho University Hospital

The goals of smile reconstruction are achieving symmetry at rest, symmetry in smile, and spontaneity.
To evaluate quality of smile, we devised a method employing scoring in which five parameters were focused;
symmetry of (1) face at rest, (2) the corner of the mouth on voluntary smile, and (3) on spontaneous smile, (4)
the lower lip on spontaneous smile, and (5) on mouth opening. Each item was rated 4 (excellent) to 1 (poor/
no improvement), and scores of items (1), (2), and (3) were weighted by multiplying by 2. Total score of these
five parameters were categorized into 5 steps as grade 5 to Grade 1 for final evaluation. We are currently
developing software to semi-automatically evaluate smiles using PCs or tablet-type terminal devices. In
this system, you initially select images targeted for evaluation. Subsequently, you adjust reference lines and
points to the landmarks on the screen manually, and indicate points of evaluation for each item. Scores will
be sequentially presented in the screen, with the results of comprehensive judgment (Fig. 1, 2). A method
employing scoring of 5 items would be a simple, easy and reproducible option to evaluate smile after surgical
reanimation for facial paralysis.
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Figure 1. To evaluate a spontaneous smile, select the image
of at rest and the image of spontaneous smile overlying it,
and adjust reference lines and points to the landmarks on the
screen manually.
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Figure 2. Based on the position of the oral
angle on the affected side when smiling, the
score of the item will be given automatically.
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