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Summary This article describes a method for simultaneously displaying several im-

. Distance education; ages on a screen during an online multimedia presentation. Users with ‘Reapraver’
Dual-view image; - software and Web browsers can view i{nages with synchronous auFiio on their per-
Multimedia; sonal computers via the Internet, Medical fesearchers and physicians ofte_n find it

. ReaEysfefn' ; . useful to compare images _after treatment wut.h those beforg treatment, by displaying
n 'Téleédrrimu’n cation . several arranged images simultaneously. Medical care providers can browse this type

of multimedia content in their offices and universities at their convenience. There
presently exist two methods for creating multimedia content with voice and images
using RealSystem technology. Electronic lectures of otorhinolaryngology exptaining
new surgical procedures for patients with chronic otitis media were created with this
method and made available to otorhinolaryngologists through the Internet.

© 2003 Elsevier Ireland Ltd. All rights reserved.

icians and medical researchers have heen able to
easily browse such multimedia content using very
affordable software. For example, using RealSys-

1. Introduction

The improvement of communication technologies

through the Internet increases the self-learning op-
portunities for clinicians of rural hospitals and clin-
ics [1—4]. Sharing the latest medical information
makes diagnosis more rapid, accurate and precise
while standardizing treatment in medical centers,
hospital and clinics [5,6]. Recently, Japanese clin-
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tem (RealNetworks, Inc., WA) technology, users
can browse videos of surgical operations, special
presentations with images from medical meet-
ings and on-line manuals for hospital information
systems, using their personal computers through
campus LANs and Integrated Services Digital Net-
work (ISDN) [7,8]. From the experience of distance
learning with RealSystem, clinicians who browsed
multimedia content often requested the simulta-
neous display of two images for comparison on a
screen, specifically, the tympanic cavity following
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a new tympanoplasty for patients with chronic oti-
tis media and the retinal veins of the right and
left eyes in patients with inflammatory diseases.
Therefore, we need to modify the standard usage
of RealSystem to meet these requirements.

This article describes a slight modification to the
standard procedure of designing a RealSystem pre-
sentation, to simultaneously display several images
on a screen with a synchronous voice presentation.
We illustrate by showing a lecture of otorhinolaryn-
gology to explain the surgical procedure for patients
with chronic otitis media. This method for simulta-
neously displaying several images on a screen will
lead to an increase in the quality of distance learn-
ing in the field of medicine {9].

2. Methods

We used RealSystem (RealNetworks, Inc.} to simul-
taneously display two or more images in the se
aruaver Media browser synchronized with the voices
of presenters. The RealSystem technology con-
sists of three components: seasesver, realrropucer, and
rearLaver. The multimedia content is created by rea-
rropucer installed on a personal computer, and then
uploaded to semserver. Users can browse the mul-
timedia content from resserver via the Internet by
utilizing the reacraver application installed on their
personal computer. As of January 2001, aeaprooucer
pLos and reatpLaver8 are available for US $199.95 and US
$29.99, respectively. There is also a basic version
of rewrusver available free of charge. Users can re-
fer to the manual for creating multimedia content
with RealSystem and additional details regarding
hardware and software are available on the web
site of RealNetworks Inc. [10].

We will present a simple modification to the
standard RealSystem procedure below. For simplic-
ity, we will describe the method for creating the
two screens shown in Fig. 1 below. The seven files
listed in Table 1 should be created on a personal
computer. '

(a) Save the still images, lecOn.gif (n=1, 2,
3, 4), in GIF format from powerront (Microsoft
co.}). They should be arranged in the order of
display.

(b) Create the following three HTML files for
the first screen of Fig. 1, to simultaneously dis-
play two still images lec01.gif and lec02.gif on a
screen,

First HTML file: Takahashi1.html

<htm!l>

<frameset cols =''50%,50%" frameborder
='no’’>

<frame name = “‘left’’src ="'lec01.html"’ >

<frame name =""right’’src=""lec02.htm!"’' >

</frameset>

</html>

Second HTML file: lecO1.html
<htmt>
<body>
<center>
<img src = ""lec01.gif"’' >
</center>
</body>
</htmi>

Third HTML file: lec02.htm!
<html>
<body>
<center>
<img src = ""lec02.gif*’' >
</center>
</body>
</html>

Similarly, create the three HTML files, ‘takaha-
shi02.html’, ‘lec03.html’ and 'lec04.html’, for the
second screen of Fig. 1.

(c) Create the audio file 'lec.ra’ in the following
manner:

1) Record the voice of the presentation with a cas-
sette tape recorder.

Table 1 List of the files necessary to create dual-view images using rearrobucer

Name of file Contents

tecOn.gif (n=1, 2, 3, 4}
takahashis.html {s=1, 2}
lecOn.html {n=1, 2, 3, 4)
lec.ra
lec_e.txt
lec.ram
lec.rm

*orm* format

GIF-formatted slide image

HTML fite for dual-view images

Temporary HTML file for images displayed

Audio file encoded and compressed by seailprobucer

Text file to describe the beginning time and ending time of each image

Text file containing the command for execution

File after merging the event file “'lec_e.txt™ and the audio file "‘lec.ra’’ to the
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First Screen
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Surgical Procedure(6)

& Myringoplasty
& Canal wall reconstruction
& Mastoid obliteration

lecO1 gif

lec02.gif

Second Screen @

Surgical Procedure (7)

& Gauze packing
4 Skin suture

lec03.gif

lec04. gif

Fig. 1 Sample screens produced by the method for creating dual-view images on a screen. They are selected from
the slides of the lecture regarding the surgical procedure of canal down tympanoplasty with mastoid obliteration in

Otorhinolarygology explained in the section '*Section 3"'.

2) Connect the "Audio Out’ jack of the cassette
tape recorder to the "Audio In’' jack of the per-
sonal computer using a stereo audio connecting
cable.

3) Play the cassette tape and click 'Start’ on the
‘Record From Media Device’ in reaprobucer Un-
der the appropriate conditions, for example,
Single-rate for Web Servers, 28 K modem and
Voice only.

{d) Create the event file ‘lec_e.txt’ which de-
scribes the beginning display time, the ending dis-
play time and the URL of the HTML files using a text

editor. In this case, the lec_e.txt file includes the
{ines:
u00:00:00 00:01:01 http://wood.med.niigata-
u.ac.jp/rafiles/mic /takahashi01.html

u00:01:02 00:02:59 http://wood.med.niigata-
u.ac.jp/rafiles/mic /takahashi02.html

(e) Create the text file 'lec.ram’ which contains
the following statement only: pnm://wood.med.
niigata-u.ac.jp/rafiles/mic/lec.rm.

(f) Merge the event file 'lec_e.txt’ and the audio
file "lec.ra’ to the.rm file ‘lec.rm’, using the reapro-
oucer application, RMEvents.exe.
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We can also create multimedia content with two
image and voice streams[PD1] by means of the
additional function ‘'frame target feature’’. This
function can be used to update only one side of the
next image in the media browser[PD2], by the fol-
lowing lines in the event file *‘lec_e.txt: u00:01:02
00:02:59 &&right&&http: //wood.med.niigata-u,
ac.jp/rafiles/ fmic/takahashiO2.html. The frame
target feature enables us to display video and
images simultaneously. While the video is played
in one frame, images are displayed in another
frame on the media browser. Merging RealVideo
and the event text file allows RealVideo and
HTML documents to be displayed on the me-
dia browser simultanecusly. This can be conve-
nient when a text explanation is required for
video.

However, the multimedia dual-view images cre-
ated by this function can not be displayed by a stan-
dard WWW browser, for example, Internet Explorer
5 {Microsoft Co.).

3. Example

The multimedia content explaining the surgical
procedure of Canal down tympanoplasty with mas-
toid obliteration in Otorhinolarygology was cre-
ated based on the two procedures described in
the previous section, 'Section 2’. Canal wall down

Preoperative Tympanic Membrane

tympanoplasty with mastoid obliteration is indi-
cated for chronic otitis media with cholesteatoma
and adhesive otitis media. After complete erad-
ication of a cholesteatoma using the canal wall
down technique, the dissected bony canal wall is
reconstructed and the opened mastoid cavity is
obliterated. For the reconstructive materials of
this technique, we have employed cortical bone
chips and pate, conchal cartilage, and hydroxyap-
atite granules, The merits of this technique include
few side-effects, rare recurrence of cholesteatoma
and simple postoperative treatment of the ear.

We created the content of the surgical proce-
dure presentation using the methods described
in the previous section (Fig. 2). The presenta-
tion can be reviewed at http://wood.med.niigata-
u.ac.jp/rafiles/mic/takahashi.html. The audio file
was encoded from a cassette tape using realprobucer,
and the language used in the presentation was
Japanese. The slides were canverted from a mcrosorr
powerroinT {Microsoft Inc., WA.) file to GIF format. It
took about 4 h to create this presentation.

4, Evaluation of usefulness

The usefulness of this method was evaluated by 18
otorhinolaryngological doctors. The criteria for the
evaluation were the following three items: (1) the
readability of the slides, (2) the quality of the sound

Postoperative Tympanic Membrane

Fig. 2 The 15th screen used in the lecture of the surgical procedure in Otorhinolarygology explained in the section

“*Section 3",
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and (3) the usefulness of the method for displaying
two slides on a screen. The score for each evalua-
tion criteria was referred to graphically, using the
double-stimulus impairment scale method [11]. The
doctors marked an ‘x' at the appropriate point on
a line segment divided into five levels: Excellent
(5—4}, Good (4-3), Fair (3—2), Poor (2—1) and Bad
(1-0), whose brackets indicate the range of scores
corresponding to the levels. The doctors could also
mark an ‘x’ at intermediate points, for example,
3.8. The lecture used in the evaluation was ‘Canal
down tympanoplasty with mastoid obliteration in
QOtorhinolarygology’ shown in the previous section,
'Section 3’.

The mean and standard deviation of the scores
for each evaluation criteria were 3.3+ 0.9 for read-
ability, 3.4+ 1.0 for quality of sound and 4.1+0.6
for usefulness. Consequently, the methed given in
Section 2 for displaying two images on a screen ob-
tained a score of more than or equal to ‘Fair’,

5. Discussion

The information technology for delivering the lat-
est medical information over the Internet offers
new educational opportunities for students, resi-
dents, physicians and medical researchers [12,13].
Distance education provides these people the flexi-
bility to take interesting lectures and presentations
in their offices and homes at times most convenient
to them [14].

An evaluation of our method produced mean
scores for readability and quality of sound that
were lower than that of usefulness, atthough they
were still in the range of *‘good (=3.0 and <4.0)"*.
This suggests that the doctors recognize the prac-
tical value of the dual-view display of images on
a screen and distance medical education using
RealSystem, in the case that there are no techni-
cal problems, On the other hand, we performed a
similar investigation using 45 second-year medical
students, in which a Medical Informatics lecture
was delivered with one still image per screen. Con-
sequently, the mean scores for readability, quality
of sound and usefulness were 3.7, 2.8 and 3.3,
respectively [7]. Maturally, it is not easy to com-
pare the results of the two investigations, since
the subjects and the sample images were differ-
ent to each other. However, we can find several
tendencies in the differences. Firstly, the score
for readability for dual-view images was lower
than that for single-view images, The image size
used in the dual-view investigation was only one
quarter of that used in the single-view investiga-
tion, and therefore we would expect the score for

readability to be lower. Secondly, the scores for
the quality of sound were significantly different
between the two investigations. We believe the
reason for this is that the quality of sound depends
highly on the volume and quality of the voice of the
presenter.

Clinicians and medical researchers often browse
two images at the same time to evaluate the
progress of diseases and treatment effect in clini-
cal conferences. Recently, updates of some existing
commercial software can record a series of two
images on a screen along with a synchronous narra-
tion. For example, mcrosorr rowereont 2002 {Microsoft
co.) includes a ‘Record Narration' feature. How-
ever, not all WWW browsers support the content
created by rowerromt 2002. For example, such con-
tent cannot be viewed using rerscare navicaror 4.7 un-
der macos 9.2. On the other hand, any user can view
presentations created by our method using Real-
System, irrespective of WWW browser or operating
system, which is more convenient for users than
rowerroint, Furthermore, RealSystem sends the audio
data in a stream format, and therefore clients do
not need encrmous memary resources.

In the future, these e-lectures will become more
common in the field of medical education. At
present, multiple RealVideo content can not stream
simultaneously because of technical problems. In
the future, we hape improvement in RealSystem
technology will support the display of two video
streams simultaneously.
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HEHROFLVERKE LTEHEATYS, LALLEAS, REOEKRNZESITEIFECIh TV
Vi,
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RS e Lo WRFOFER, R, MUGESIY, TEE, BidSEARELC¥RETRVTRLE
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SRR, WA SSRIRRAE, BOffUEIRE SR L, WRERMS
VIR T HR OB T THSL, chboitld
T ERIRA RSB LU AR RO ME R T 72

5. ATxhE B X RN o ik

1) R

BEIRAEAR, MEFR L EOMERE L 2, UTo3E

—126—



VOL.52NO. 6 MR BRI 3513 D CPFX L A LA~k L RB L DRSS
Table 1. Patient profiles
Ciprofloxacin Carbapenem D
Patients 33 35
Age 659 = 17.1 700 = 148 0.289"
Male 23 26
Gender 0.880%
Female 10 9
Community-aquired pneumonia 26 25
Diagnosis Hospital-aquired pneumonia 2 7 0.6567
Secondary infection due to chronic 5 3
respiratory disease
Mild 2 3
Severity * Moderate 14 10 0.656™
Severe 17 19
No 3 7
0.328%
Underly'mg Yes 30 27
disease No 8 3
Influence ** 0.250%
Yes 22 24
Na 30 33
Ventilator 0.9462
Yes 3 2
Body temperature (T) 37809 37709 0.508"
Clinical and WBC (/fmm?) 13,277 = 24,461 | 10,335 + 4,442 0.3081
laboratory
findings CRP {mg/mL} 113 £ 70 133 + 84 0.4871
Sp0: (%) 93.2 + 7.3 945 = 52 0.480"
po 5 1
Penicillin
iv 7 9
1st Cephem 1 5
W 0.5502
First-line Cephem iv 2nd Cephem 7 4
antibiotic
therapy 3rd Cephem 10 13
Cephem po 7 7
No 25 29
Combination *** 0.672%
Yes 8 6

* Classification is as follows:
For outpatients suffering from secondary infection due to a chronic respiratory disease, severity was
categorized based on guidelines for community-aquired pneumonia {CAP) established by the Japanese
Respiratory Society (JRS).
Severity of infection for inpatients {same underlying disease) was categorized based on guidelines for
hospital-aquired pneumonia established by the JRS.
* * Risk factor assessment included in CAP guidelines established by the JRS were used to evaluate the

influence of the underlaying disease on respiratory infection.

*** Including the cases that are used penicillin or cephem with clindamycin, macrolide or monobactam.
1) t-test, 2) chi-square test, 3} Wilcoxon test
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PTG CHRE L ER
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82.7%
(24129 cases) 71.0%

(2431 cases)

Ciprofloxacin
(n=33)
Unassessable: 4

Carbapenem
{n=35)
Unassessable; 4

Ciprofloxacin vs Carbapenem: Not significant (chi-square test)

Fig. 1. Clinical efficacy of ciprofloxacin and carbapenem

EEOTFREFICOVTIHE, THALRE15% THEL
Too A7EMPE, MEFENNRL I UCRSEORMEKIZD
Wi, chisquare #%E, & chisquare E B L UF
Wilcoxon ONFFIMRE % Az, ABRBE, {b2esekn
FOBEM LN 12 Student's t—HRE & v 72,

II. & S

L. FEPIRERR

AR 83 # (CPFX L 396, HAINNZA
B4 p) BBGRENS, 205, HEBREOMIIA
Wi THol-58EL TSHFICPFXE - 37H], AL
NALRE 4L B) 2 RANFERRE LT, 3612, i
Fe b3 B 7 H, PERIEGRR 1, MRURBER 2 flo
AP 107 % B < 68 %] (CPFXBE (334, # N /iR A A
BE .30 8) 2550 s L UMM RoFEaEuR L L

2. WHRIAET

TR R TH L CPFXHE B FIHB LA LR
FARE B FIOEREFIZOWTHRIT LR, 8,
B, BORFEZMTE, HER, NEKE, ALIERBo
O, REBRELSHBIFORENR (KB - Bmik
%2 - CRP - Sp0.), FIHNEHHIEEOMERIL, WEOMI
HOLHED EED SN L h o7z, 4285, carbapenem BE 35
BID9 5, 3BNIFREBLERBMA 4 N5 1 > O TR
HETHO—HBIRRFMTH - - dHELRETH- 72
{Table 1),

3. TR

EEIZ BT 2 HETTER 8 § (CPFX B, AN /S~A A

% 0 20 40 60 8_0_ 100
Ciprofloxacin s i ‘ 17.
(n=33) (517 (18)F (75)2
Unassessable: 4 '" S
! (I ! f
I
| Wilcoxon test: p=0.089
Chi-square test: p<0.049
L | |
Carbapenem L e 29.0
Unassessable: 4 L Tmm———

L

H
[ ]

Fig. 2.

Patients whose symptoms improved during treatment with the study drug in whom
medication was stopped within 7 days and infection subsequently resolved after oral
antlbacterial chemotherapy or without treatment,

Patients whose symptoms improved during treatment with the study drug in whom
medication was stopped within 14 days and infection subsequently resolved after oral
antibacterial therapy or without treatrment,

Patients in whom the study drug did not improve symptoms sufficlently and was thus
changed to another antibacterial agent or combined with additionat antibacterial therapy.

clinical efficacy of ciprofloxacin and carbapenem
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Table 2. Bacteriological efficacy

No. Causative pathogens Bacteriological efficacy
1 P. aeruginosa Persisted
2 . influenzae Eliminated
i . 3 a-Streptococcus Eliminated
Ciprofloxacin
4 E. coli Eliminated
5 Streptococcus sp. Eliminated
6 Moraxella catarrhalis Decreased
1 P, geruginosa Persisted
2 Streptococcus preumoniae Eliminated
Carbapenem
3 - H. influenzae Elirninated
4 P. aeruginosa Decreased

Table 3. Duration of antibiotic therapy and hospitalization

Ciproftoxacin | Carbapenem
(n=31) (n=33) ttest
Duration of
antibiotic therapy 15183 145 £ 105 0.797
(total}
Duration of
antibiotic therapy 114 £ 6.2 13.0 £ 98 0.451
(iv)
Duration of 177289 | 2042117 | 0224
hospitalization : y ) ) )

Heihd 48 286K, CPFXE208, A i~GE A
B FIofiFiR, TheEh, 82.7% (24/200) B
U71.0% (22/31 81) TH Y, MO ERRZERZD
Ghih o (Fig Do

F 7z, HEO Chi-square # % TIXIEEAE S HInH A
Gt (p=0.049), CPFX BRI A VS~ ALABZHL, 7
HEPUZIR G AT TE NG, EXHOL LW
FAtA G (Fig 2)o

4. MHFHHR

HNENRTIIL VAT LRHGE S N, k5%
CHIERETERLAZODIECPFXBE6H, A AN
FABAPITHY, TOELEER L Streptococeus sp.,
Pseudomonas aeruginosa, Haemophilus influenzae T
BHofo FD5h, CPFXEE6 W 4H, HA/NARF LR
4P 2 FIAT S L HIE S/ (Table 2)o

5. ABHMS I UHELEREAR

AR HEIZICPFX¥ 151483 H, A 23~ F LEE
145105 H, #HEILFEMEH KI: CPFX 88 17.7+89
H, ANSARABE2042117 B, MELENGER B
iE) T CPFX 114620, N3~ H L 130298
HE, WFhbmBERCATLEGED 2o/
(Table 3),

6. et

CPFXBE37HIth 58 (135%), # N3~ 4 A B4

B 5 Bl (12.2%) L RBRE L OREMEITELL v
HENRGHALR, Wb RABRELPIE T Atk
Tilidlze %8, WThoFLEFOLOTHY £
OHTNRBRB AN Lo, BHEORREOMIZATE
RO LN L d ol (Tabled),
m. # 23
Rigid, bMEICBIAREAOT 4t 2oTHY,

WE, ELICHMEMEAETWE, TOTFRELT,
R EMERDE oML EMFRELTELOR
Lo BRBEAGHERET2HT 288, HIRATR
ETLWRBIECELG L, BATHIECTEG 20~
50%, ICU A = #] T50~60%, ventilator-associated
pneumonia (VAP)IZ W /o Tik 70% LGS hTH Y,
EbLOTHERERTHLY, Dol ki, ikl
L IEAE, MERERERELAS Yy MR
EMEETHY, MYLHEELRRL, RHBREEIE
LA THL, LAL, RAWIHLIIERTLY
)y 2EFRHRCORDIEEL DL b, 5T, Bk
HRRIETFERELECI LIS, ST ¥ 9 2
W TR TR e IMEEL T RtEA$ 5 Z EAKE
BiThs, +0LHLHBEI0E, S, H4HRE
Tz ARE, HNARFARENEOEHELLTWD
A%, A, FIE, F4ERE T ARELHRTS
extended spectrum beta-lactamases (ESBLs) B4 W™ I
T A sk ARE R R T 5 metallo-B-lactamase
BEAE LM H 2. €0 L) BIFRO%LD, L9
B hPEIIBWT S, -2 —F /o REOH
REERMRE L T o foo ARFIIITREG RQEA~DOBIT
HARIFCH DY, BLVIEEEAL, S, GREr
BLHETE 7T ARMERE L TN L EEEE
AT ENLY, FIHAR, a7 ARE, AL
NRRAAREE RO, BHET 2 3BIETETREG RS
OFLOEHOBERBE LTHEHS WS, L2 L6,
RO I HILEERERIZ BT 5 WL ceftazidime
(CAZ) DATHNH", HANRNFLREL OH BB
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