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when a high resolution magnifying endoscope is combined with a
RGB sequential illumination NBI system, the adenoma detection
rate appears to be significantly increased. In contrast, if a non-
magnifying endoscope is used, the adenoma detection rate will not
improve, even by using high resolution. However, NBI is useful to
detect additional adenomas in the back-to-back fashion after white
light observation.*% To date, there are no data on direct compari-
son of detection of neoplasms in the colon (and also other parts of
the gastrointestinal tract) between the RGB sequential illumination
NBI system and color CCD chip NBI system. Therefore, investi-
gation is required to establish whether there are any differences of
detection power between these technologies, using large-scale
multicenter prospective randomized control studies.

Overlooking neoplastic colonic polyps has been one of the
major problems to solve in CRC screening programs; such over-
sight can lead to the development of colon cancer within a few
years after an apparently complete colonoscopy. While Kaltenbach
et al.¥ reported that NBI did not reduce the miss rate of colorectal
neoplasms compared with white light observation, Uraoka et al.5
reported that the miss ratio of both flat and polypoid neoplasic
lesions decreased by the use of NBI compared with white light
observation, It is unclear whether this difference depends on the
difference of NBI systems. A ratio of high detection rates and low
missing rates is ideal for any cancer screening test. Therefore, the
future challenge is to investigate which system (RGB sequential or
color chip) is superior for decreasing the missing rate of colorectal
neoplasms.

Machida et al.”® first evaluated the diagnostic performance of
the NBI system for colorectal lesions. In their pilot study, NBI
with magnifying endoscope achieved better visualization of the
mucosal vascular network pattern than conventional white light
imaging. Further, the accuracy for diagnosing neoplastic polyps
by NBI was equivalent to chromoendoscopy. To date, 12
studies'*$>6577 on diagnostic performance of NBI have been pub-
lished (Table 3). Of them, eight studies were aimed at differential
diagnosis, six showed comparable performance between NBI and
chromoendoscopy, three showed superiority of NBI to white light
imaging, and one study showed the superiority of NBI to chro-
moendoscopy when assessment had been based on microvascular
pattern. One study showed that NBI ‘meshed capillary pattern’ was
useful for differential diagnosis. The remaining four studies were
aimed at prediction of polyp histology. All four reported that NBI
assessment based on vascular pattern was useful in predicting
histology of colorectal polyps.

A recent meta-analysis showed that, in the colon, there was no
significant difference in diagnostic accuracy for neoplasm between
NBI and chromoendoscopy, but NBI was significantly more accu-
rate than white light observation alone.” In addition, this meta-
analysis showed that simple assessment of the microvasculature is
enough to make an accurate diagnosis of colonic neoplasm. This
means that NBI could become the standard endoscopic procedure
for detection and diagnosis of colonic neoplasms.

Conclusions

Narrow band imaging is now a promising endoscopic technology
to improve the detection and diagnostic accuracy of neoplastic
lesions in the head and neck region and the gastrointestinal tract.
However, most studies have been conducted at a single institution

1344

M Muto et al.

and carried out by one or a few observers. Thus, we should confirm
these data with a large scale prospective randomized trial to stan-
dardize both technological aspects and precise indications for
NBIL
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NEW METHODS: Clinical Endoscopy

Teleteaching endoscopy: the feasibility of real-time, uncompressed
video transmission by using advanced-network technologies

Tonya Kaltenbach, MD, MS, Manabu Muto, MD, PhD, Roy Soetikno, MD, MS, Parvati Dev, PhD, MS,
Koji Okamura, PhD, Joonsoo Hahm, MD, Shuji Shimizu, MD, PhD

Palo Alto, California, USA

Background: Teleteaching of endoscopy has been limited by the exorbitant cost and time inherent in high-
quality digital endoscopy video transmission. The Digital Video Transport System (DVTS) transmitted over
advanced networks, such as Internet2 and the Asia-Pacific Advanced Network (APAN), provides a unique infra-
structure for sharing uncompressed digital videos of endoscopy. This may allow high-quality, real-time,
international training of diagnostic and therapeutic endoscopy techniques at a low cost.

Objective: To test the proof of concept of long-distance teaching through live, interactive, high-resolution video
transmission by using advanced networks and the DVTS. We used teleteaching of image-enhanced endoscopy
techniques as a model.

Design: Prospective multicenter pilot study.
Setting and Participants: Trainees, faculty, and staff at 3 international endoscopy units.
Intervention: An image-enhanced endoscopy video lecture with advanced-network technologies.

Main Outcome Measurements: We compared image-based prelecture and postlecture test scores and sec-
ondarily assessed technical feasibility and quality.

Results: The DVTS transmitted over advanced networks successfully transmitted uncompressed, high-resolu-
tion, digital lectures with endoscopic video (digital video format 720 x 480 pixels). Postsession scores improved.
Participants highly rated the technical and informational quality. The majority reported a definite interest in par-
ticipating in future sessions, with a mean rating (out of 5 [scale 1-5]) of 4.7 & 0.5.

Limitations: Pilot study with a limited number of participants and sessions.

Conclusion: The DVTS transmitted over advanced networks such as Internet2 and APAN can provide the infra-
structure for transmission of high-resolution, uncompressed video endoscopy for the purpose of teleteaching
endoscopy.

Progress in endoscopy requires the efficient and effec-
tive transfer of knowledge. A promising method of trans-

Abbreviations: APAN, Asia-Pacific Advanced Network; DVTS, Digital
Video Transport System; IEE, image-enhanced endoscopy.
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ferring knowledge is through teleteaching.* Teleteaching
of endoscopy has been limited by the exorbitant cost and
amount of time inherent in high-quality, digital endoscopy
video transmission.>® The development of high-band-
width networks—Internet2 and the Asia-Pacific Advanced
Network (APAN)—coupled with a specialized program to
transmit high-resolution, uncompressed video, such as
the Digital Video Transport System (DVTS), may provide
the ability to teleteach endoscopy to academic centers
worldwide.

The advanced networks, such as Internet2 and APAN,
are a nonprofit consortium, which develops and deploys
applications and technologies for high-speed intensive
data transfer within the research and education commu-
nity. The physical network combines several robust,
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logistically distinct but related networks to create a super-
broadband Internet line with a backbone of up to 10 giga-
bits per second—key to the effective and efficient transfer
of large-bandwidth data (ie, real-time conferencing, high-
definition video). Internet2 is available at more than 210
U.S. and 1000 Asian institutions and is connected globally
to other similar networks. The client software for DVTS is
freely available, simple, and inexpensive. It is designed for
high-quality video and audio transmission over the Inter-
net, with minimal image compression and low latency
between sites during videoconferencing.” Video compres-
sion typically requires a powerful computer processor
and time to render. Eliminating compression allows the uti-
lization of commercially available personal computers and
a minimal time lag between sending and receiving images,
respectively. Thus, the use of the DVTS transmitted over an
advanced network is a potential vehicle for teleteaching
high-quality video endoscopy with live participant
interaction.

We aimed to test the proof of concept of long-distance
teleteaching through live, interactive, high-resolution
video transmission by using advanced networks and the
DVTS. We used teleteaching of image-enhanced endos-
copy (IEE) techniques as a model, whereby dye, optical,
and electronic methods are applied during endoscopic ex-
amination to augment the detection and diagnosis of sub-
tle, precancerous lesions and early GI mucosal cancers.®

METHODS

Participants and study design

We conducted a prospective, multicenter, pilot study. En-
doscopy units at 3 international sites—Veterans Affairs Palo
Alto and Stanford University, USA; Kyoto University, Japan,;
and Kyushu University, Japan—participated. Hanyang Uni-
versity, South Korea, served as a technical site. We provided
participants with written information about the approved
study as requested by our institutional review board.

Teleteaching technology and content

We connected sites to high-speed networks with large
bandwidths and used the DVTS for bidirectional video
and audio. Two streams signaled from each site—the
participants obtained by a digital video camera and the
lecture and video images from the computer processor—
without display or transfer of personally identifiable
information,

Kyushu researchers led the system configuration. They
connected stations with the DVTS by using the Qual-
Image/Quatre server software (Information Services Inter-
national-Dentsu, Ltd, Tokyo, Japan), and distributed
uncompressed images. Upon request, they merged the 4
DVTS signals onto 1 screen and then returned the signal
to the other centers for display (Fig. 1) or, alternatively,
from the speaker or video images only (Fig. 2).

Capsule Summary
What is already known on this topic
~ e Information on advanced endoscoplc techmques is often"
- difficult to disseminate because of the limited number of

experts, costs of travel, and deficiencies in learnmg in
a text:based 'dtdactlc lecture ' ; :

' What thls study adds to our knowledge L

 Image-based, prelecture and postlecture test scores from
trainees, faculty, and staff at 3:international endoscopy
units revealed that digital video transmitted over
advanced networks resulted in effective endoscopy
training.

Over a G6-week period, we organized four I-hour
sessions on the use of IEE in the detection and diagnosis
of precancerous lesions and early GI cancers. Experts
in IEE provided the lectures, in English, at 1600 Pacific
standard time and 0800 Japan time.

Endpoints and statistics

We aimed to determine the teaching efficacy by using
the DVTS transmission system of high-resolution images
and video over advanced networks. Participants com-
pleted image-based, prelecture and postlecture tests in
real-time (Appendix, available online at www.giejourna-
l.org). We secondarily assessed the technical feasibility
and quality (Appendix).

In this pilot study, we were careful to perform inferen-
tial statistical analyses. We focused on descriptive analyses
and primarily used histograms for data illustration.

RESULTS

Participants (n = 42) showed overall improvement
from 57% = 25% prelecture test scores to 83% + 17% post-
lecture test scores. Scores improved across sessions: 35%
(53% =+ 27% to 88% =+ 15%; n = 15) in session 2, 31%
(46% =+ 23% to 77% =+ 20%; n = 12) in session 3, and
13% (70% + 18% to 83% =+ 17%; n = 15) in session 4.
Figure 3 illustrates the learning trend over each session
and site. Participants highly rated the usefulness of the en-
doscopy images and videos (5.0 = 0.4 [scale 1-5]), the com-
mentary from remote and local faculty (4.8 £ 0.5), and the
interactions with remote (4.9 £ 0.4) and local audiences

(4.8 £ 0.5).

The large bandwidth (about 100 megabits per second)
provided network stability during the televideo conference.
The measured latency between sites is shown in Table 1. One
interruption of the transmission occurred during the first
(practice) session from Kyoto University because of a laptop
malfunction and required network reconnection. The other
3 sites remained connected during the 8-minute period.
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Figure 1. Screen capture of a composite image from the 4 participating centers. The original program was transmitted at 720 x 480 pixels digital video

resolution with 30 frames per second.

Figure 2. Screen capture from a video lecture display during one of the
programs.

The majority of participants reported a definite interest
in participating in future, similar sessions—mean rating of
4.7 + 0.5 (range 3-5). Participants highly rated the techni-
cal quality of the endoscopic images and audio and video
teleconferencing, with a mean rating of 4.7 + 0.5, 4.5 +
0.6, and 4.7 & 0.5, respectively.

DISCUSSION

Progress in endoscopy requires the dissemination of in-
formation about technique and technology. The global
availability of, demand for, and practice of endoscopy

poses an increasing challenge to effectively and efficiently
disseminate the art and science of endoscopic techniques
and technologies. It is important to meet this challenge;
otherwise, the potential benefit of endoscopy to more
patients cannot be realized. Over the years, we have pro-
vided resources for learning endoscopy through self-study
multimedia programs, publications, and lectures. Recently,
we explored an interactive education mechanism—one
that would allow us to interactively teach and learn endos-
copy through real-time sharing of high-resolution endos-
copy images and videos with other endoscopy centers at
a minimal cost.

Herein, we describe a potential use of the super-broad-
band Internet connection for transmitting information
(intensive endoscopic movies) for the purpose of teaching
diagnostic and therapeutic endoscopy techniques that re-
quire images with fine details. We report that the infra-
structure that is currently available to most academic
centers worldwide can support such an effort by using ad-
vanced networks, such as Internet2, and the DVTS. The ef-
fort appears to be promising, as evidenced by participants’
increasing understanding of a spectrum of concepts of
IEE. The use of advanced networks and the DVTS is also
highly efficient. It would have been otherwise costly and
time prohibitive for the numerous speakers of the 4 IEE

www.giejournal.org
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Test Scores by Tele-teaching Session
Palo Alto, USA

Session I} Session Session IV

14

84
€ 6
2
Q
8 4] ||

2

04

n=6 n=7 n=7 n=20
Kyoto, Japan
Session Il Session il Session IV

‘| E

8 4 ! . !
g s
g .
3 4]

2 4

0 4

n=8 n=4 n=7 * =19
1[:1 Pre-Test BB Post-Test

Figure 3. Distribution of participants’ prelecture and postlecture scores,
according to session number and site location. The height of the “box”
displays the interquartile range (IQR), with the 25th and 75th percentiles
representing the lower and upper edges of the box, respectively. The
middle horizontal line across the box is the median. Error bars extend
from the box to show the minimum and maximum data points (whis-
kers). The lower whisker represents the 25th percentile minus
1.5x IQR, and the upper whisker represents the 75th percentile plus
1.5x IQR. Values outside of the whiskers are defined as outliers.

sessions to travel to the participating sites of this study.
Comparatively, the annual Internet2 university member-
ship dues and network participation fee is $60,000,° and
the DVTS is free software. The hardware consists of an
off-the-shelf digital video camera, audio gear, and a com-
puter with Firewire-400 port and display monitor. Further-
more, once the technology infrastructure is in place, it
can support numerous applications, such as distance
learning, real-time clinical consultation, and live case
demonstrations.” !¢

We recognize a number of potential limitations of the
use of advanced networks, such as Internet2 and APAN,
and the DVTS. Namely, the robust technology has inten-
sive bandwidth requirements. We used infrastructures of
a super-broadband Internet line that was already available
in our respective institutions. Though this infrastructure
exists at most academic centers worldwide, the deploy-

- TABLE 1. Study ytechhology'f characte iy
- networks using the Digital Video Transport System

VA Palo
Alto,Stanford Hanyang
Kyushu  University, Kyoto  University,
University* Palo Alto, University, Seoul,
Fukuoka, California, Kyoto, South
Technology Japan USA Japan Korea
Bandwidth
Local 100 Mbps 1 Gbps 100 Mbps 1 Gbps
Remote 10 Gbps 1 Gbps 10 Gbps 1 Gbps
Transmission 0 9000 500 550
distance (km)
Time latency  about 100 5 10

{milliseconds) 0.01

Mbps, Megabit per second; Gbps, gigabit per second; km, kilometer.
*The Research Institute for Information Technology at Kyushu
University connected multiple stations with the Digital Video
Transport System by using the Quallmage/Quatre server software
(Information Services International-Dentsu, Ltd; Tokyo, Japan).
Uncompressed digital images were distributed to the 3 sites
without any analog conversion.

ment and application of its resources may not be readily
available. In addition, the current operation of the DVTS
requires a supporting technician, rather than operating
as a turn-key system. Although the line used is super
broad, there was a limitation because of the lag time re-
quired for the data to be transmitted from one site to an-
other. Albeit minimal, this lag time was appreciated only
during conversation.

In summary, we have described our preliminary experi-
ence of using a new communication tool and system to
potentially disseminate endoscopy effectively and effi-
ciently. Further efforts to explore the use of the already
available super-broadband Internet network for televideo
endoscopy teaching are needed.
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Live Teaching of Image Enhanced Endoscopy using High Resolution Digital Video
Transport System and Internet2 - The IEE International Teaching Project

Session IV:
Image Enhanced Endoscopy in the Colon

The July 10th (July 9th at Stanford) event is one of a series of sessions to test the
concept of teaching and sharing gastrointestinal endoscopic knowledge between major
hospitals over long distances. The teaching session between Kyoto University,Japan;
Stanford University, USA; Kyushu University, Japan; and Hanyang University Medical
Center, South Korea builds on experience from similar events that have been run
between surgeons in Kyushu and surgeons at many other sites in Japan, Korea and
other Asian countries.

The focus at this event will be on its efficacy in teaching diagnostic principles in the
endoscopic detection and diagnosis of early gastrointestinal cancer in the colon. You
will participate in a collaborative presentation and discussion, and you will evaluate the
efficacy of this as a learning event.
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Pre-Test Questions

Please answer the five questions below
BEFORE the lecture session.

EROANCLULTD 5 DOEMIZERZ T IZSNY,

Participant Number: Name of Institution:

1. What colonic lesion morphology is most likely to harbor high grade dysplasia/
carcionoma in situ, at the time of detection, irrespective of the lesion size?

A. Pedunculated

B. Sessile

C. Superficially elevated

D. Completely flat

E. Depressed

2. Identify any suspicious abnormality in this image. Please outline (using a pen)
entire area that appears abnormal. If the image below appears normal and no
abnormality is suspected, then please do not mark, and leave the image blank.
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Kaltenbach et al Teleteaching of uncompressed video endoscopy

3. What is the suspected histopathology of the lesion identified in the image below?

Normal.

Hyperplastic.

Adenoma.

High grade dysplasia/carcinoma in situ.
Invasive Adenocarcinoma.

moowy

4. A nonpolypoid colorectal lesion is seen in white light (A) and indigo carmine (B).
Based on the immediate post mucosectomy site (C), what would be your next step?

Magnification.

Biopsy.

Closure of mucosal defect.
Repeat EMR.

Continue withdrawal examination.

A.
B.
G,
D.
E.
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5. What is the suspected histopathology of the colonic lesion shown using NBI in the
image below?

Normal.

Hyperplastic.

Adenoma.

High grade dysplasia/carcinoma in situ
Invasive Adenocarcinoma.

moow>

1017.e4 GASTROINTESTINAL ENDOSCOPY Volume 70, No. 5 : 2009 www.giejournal.org



Kaltenbach et al Teleteaching of uncompressed video endoscopy

POST-Test Questions

Please answer the five questions below
only AFTER the lecture session.

MBOBRICUTOS DOEMIZE LT EE N,

Participant Number: Name of Institution:

1. What is the suspected histopathology of the lesion identified in the image below?

A. Normal.

B. Hyperplastic.

C. Adenoma.

D. High grade dysplasia/carcinoma in situ.
E. Invasive Adenocarcinoma.

www.giejournal.org Volume 70, No. 5 : 2009 GASTROINTESTINAL ENDOSCOPY 1017.e5



Teleteaching of uncompressed video endoscopy Kaltenbach et al

2. A nonpolypoid colorectal lesion is seen (A). Based on the immediate post
mucosectomy site (B) with magnification (C), what would be your next step?

Increase magnification.

Image enhanced endoscopy technique.
Removal of residual lesion.

Closure of mucosal defect.

Continue withdrawal examination.

moowy

3. What colonic lesion morphology is most likely to harbor invasive cancer, at the time of
detection, irrespective of the lesion size?

Pedunculated

Sessile

Superficially elevated

Completely flat

Depressed

moow»
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4. What would be your next step during a post mucosectomy surveillance colonoscopy,
in the image below?

A. Continue to withdrawal.

B. Image enhanced endoscopy.
C. Biopsy.

D. Mucosectomy.

5. What is the suspected histopathology of the colonic lesion shown using NBI in the
image below?

Normal.
Hyperplastic.

Adenoma.

High grade dysplasia/carcinoma in situ.
Invasive Adenocarcinoma.

moow>
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Exit Questionnaire

Instructions:

Please answer the following questions by marking the circle that best describes your
answer, or filling in the blanks.

Thank you,

The Research Team at Stanford University, SUMMIT and VA Palo Alto Heath Care
System, Gl Section.

Part A: Background Information

1. Year of birth: 19 Subject Number

2. Mark the circle that best describes your current level of gastrointestinal training:

Intern (PGY 1) O | Gastroenterology Fellow O
PGY2-3 O | Attending O
PGY4-5 O | Faculty O
PGY6+ O | Other: O

3. How many gastroendoscopy procedures did you perform in the last year in which
you:
Lessthan 5-9 10-14  15-19 20 or
5 more
Served as the lead endoscopist O O O O O
Assisted the lead endoscopist O O O O O
Observed and/or held endoscope O O O O O

4. Please list the 4 procedures in which you participated most frequently in the last year:

1)
2)

3)

4)
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Part B: Please rate the quality of the technical components of the session:

Technical Components Not Difficult Degraded Some No
Usable touse but still interference  interference
M @) usable (3) but usable (5)
(4)

1. Quality of Endoscopy O @) O @)
Images
2. Quality of Audio @) O O O O
3. Quality of Conferencing O @) O O @)
Video

Part C: Please rate the usefulness of the information components of the session:

Information Components Low Medium High
, (N (3) (5)

1. Endoscopy Images and Video O O O

2. Commentary from remote

faculty

3. Commentary from local faculty

4. Interaction with remote

audience

5. Discussion within local

audience

—

N
~—
—

O 00 0

O 00 00
O 00 O

O OO0 00=
© 00 O

Part D: Please give us your opinion of the overall value of this type of live
surgery events.

Overall Rating Definitely ~ Not Not Very Definitely
Would Likely Sure Likely Would
Not (2) 3) (4) %)

(1)
6. If a 45-60 minute session of this type (a
remote presentation with collaborative O O O O O
discussion) were readily available to you at
your hospital/medical school, (e.g. once a
month) on a topic in your surgical area of
interest, how likely would you be to watch it?

Part E: Addition comments.

Please write any additional comments you have:
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Answer Key
Televideo Teaching Session, Image Enhanced Endoscopy — Colon:

Pre-Test Questions:
1. E. Depressed
2. None — Normal Colonic Mucosa with Innominate Grooves and Pits
3. C. Adenoma
4. A. Magnification
5. E. Invasive Adenocarcinoma

Post-Test Questions:
1. E.Invasive Adenocarcinoma
2. C.Removal of Residual Lesion
3. E. Depressed
4, B.Image Enhanced Endoscopy
5. E. Invasive Adenocarcinoma
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Abstract

Purpose: To assess the performance of our health risk
appraisal (HRA) models for screening individuals at
high risk of esophageal/pharyngeal squamous cell
carcinoma (EPSCC).

Methods: Based on the results of our previous
case-control study, we invented HRA models that
enable screening for EPSCC cases in Japanese men
with high sensitivity and specificity based on either
their aldehyde dehydrogenase-2 genotype (HRA-G
model) or alcohol flushing (HRA-F model) and drink-
ing, smoking, and dietary habits. Follow-up endoscopy
combined with esophageal iodine staining (median
follow-up period: 5.0 years) was done on 404 Japanese
men (50-78 years) who were registered as cancer-free
controls in the previous study.

Results: The follow-up endoscopy resulted in a diag-
nosis of 6 esophageal SCC (T;; in 5 and T; in 1), 1

hypopharyngeal SCC (T), and 1 oropharyngeal SCC
(T,). Seven and 6 of the 8 EPSCC cases were in the top
10% risk group at baseline according to the HRA-G and
HRA-F models, respectively. The EPSCC detection
rates per 100 person-years in the top 10% risk groups
by the HRA-G and HRA-F models were 4.38 (95%
confidence interval, 1.76-9.01) and 3.48 (95% confidence
interval, 1.28-7.58), respectively. Their age-adjusted
relative risk was 95.1- and 26.3-fold, respectively (P <
0.0001), higher than in the bottom 90% risk groups.
Conclusions: The high detection rates for EPSCC in the
top 10% risk group of this preliminary follow-up study
were in good agreement with those predicted by
the HRA models and thus encouraged the screening
based on our HRA models in larger populations of
Japanese men. (Cancer Epidemiol Biomarkers Prev
2009;18(2):651-5)

Introduction

Recent technical improvements in endoscopes and
growing understanding of the endoscopic findings of
early squamous cell carcinoma (SCC) in the esophagus
(1, 2) and pharynx (3) have made it possible to detect
esophageal/pharyngeal SCC (EPSCC) early. Treatment
of early esophageal SCC by endoscopic mucosectomy
has become a widespread practice in Japan and has
succeeded in improving the prognosis of this high-
mortality cancer (2, 4, 5), and early pharyngeal SCC can
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also be treated by endoscope-guided mucosectomy (6).
Therefore, it is important to identify individuals at
increased.risk of EPSCC and offer them the opportunity
to undergo detailed examination by upper aerodigestive
tract endoscopy combined with esophageal iodine stain-
ing. Without using the esophageal iodine staining, more
than half of intraepithelial or mucosal esophageal SCC
would be missed (1, 7).

A mutant allele encoding an inactive subunit of
aldehyde dehydrogenase-2 (ALDH2*2) is prevalent in
East Asian populations (e.g., prevalence of the ALDH2*2
allele is 24% in a Japanese population; ref. 8) and
drinking a small amount of alcohol results in severe
acetaldehydemia and unpleasant alcohol flushing
responses in individuals with inactive ALDH2 (9).
Acetaldehyde is an established carcinogen in experimen-
tal animals (10) and is suspected to play a critical role in
cancer development in humans (11). Case-control studies
among Japanese (12-16) and Taiwanese (13, 17, 18)
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