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NOTE FROM THE PUBLISHER 

Dear Reader, 
Welcome to the exciting new world of Compact Disc Interactive. We 
are pleased to offer you a view into the 'Paranasal Sinuses & Anterior 
Skull Base', the first disc in our series called Elsevier's INTERACTIVE 
ANATOMY. 

With this remarkable disc, you can travel through the human head, 
between the eyebrows and the upper jaw. Using CD-I technology, a 
series of 11 ,000 cross-sectional photographs has been transformed into 
a movie, which can also be viewed in still-frames and compared 
with 700 correlative images from CT, MR, and histology. The disc 
invites you to experience a three-dimensional world by allowing you to 
view all tissue in coronal, transverse and sagittal directions. 

To enable you to make your own choice between the two leading 
compact disc media, viz. CD-I and CD-ROM, we have included a CD
ROM as well. 

Future discs will present additional segments of the human head and 
neck, and ultimately, the entire human body in 16-20 discs. 



As we continue to pioneer in the publication of new technologies for 
medicine, we hope that you will find this new product an important 
and useful addition to your reference library. 

Elsevier Science Publishers 
Amsterdam 
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FOREWORD 

Throughout the history of medicine there have been a number of 
substantial innovations in the way in which anatomy has been depicted 
and visualized. These perceptions have been applied to human illnesses 
so that there has been major benefit to all humankind. Two publications 
are examples of a critical increase in the anatomical basis for the 
understanding of disease and the care ov the individual patient. The first 
of these was the publication in 1543 of De humani corporis fabrica by 
Andreas Vesalius which laid the foundation for all of surgery and the 
further study of anatomy for the next 500 years. The second was the 
letters sent by Antoni van Leeuwenhoek to the Royal Society in London 
from 1673 to 1718 which opened the study of microscopic anatomy. 
These innovations, the direct observational anatomy of Vesalius and the 
microscopic anatomy of van Leeuwenhoek have, to now, been the 
principal means for students to learn human anatomy. 

Hillen's ' Interactive Anatomy' is another quantal contribution to 
teaching, learning and understanding of human anatomy. As his 
predecessor's have done, Hillen has taken advantage of new techniques 
and applied them to human anatomy. The present atlas enables the user 
to learn the relationships between the anatomical structures in the three 
planes, coronal , sagittal and axial. The user is now able to appreciate 
relationships in the three dimensions and may repeat the process as 
often as needed. The ability to interact in the three dimensions will 



enable the user to gain his own dimensional image of any and all of the 
areas of this complex anatomical region. Until now, this has been 
only been possible after numerous dissections and years of clinical 
operating-room experience. The unique ability of viewing all the 
dimensions and their relationships with or without a label will allow the 
user to gain new insights and familiarity with the anatomical regions of 
her or his special interest. This form of knowledge is of contemporary 
importance for surgeons who are now intervening with the uses of 
operating telescope and microscope in the area of the paranasal sinuses 
and/or the anterior skull base. For all of these, this atlas is essential. 

It is expected that the availability of the new three-dimensional 
information will be the basis for new effective forms of invasive 
interventions, be they surgery as we now know it, the uses of images to 
control the invasions, the placement of osmotic pumps, the repair of 
tissue, or the creation of new organs. 

Robert J. Ruben, MD, FACS, FAAP 

Professor and Chairman, Department of Otolaryngology 
Professor of Pediatrics 
Member Department History of Medicine 
Albert Einstein College of Medicine at Yeshiva University 
Montefiore Medical Center 
Bronx, New York, U.S.A. 
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INTRODUCTION 

Anatomical cross-sections have always been an important and useful 
means of studying topographical relationships . Compared with 
dissection, the objectivity of the technique is a great advantage. The 
major disadvantage is that it requires some imagination and three
dimensional interpretation skills to extrapolate from the basically two
dimensional cross-sections to the three-dimensional morphology. 

Over the past twenty years a strong revival of the interest in anatomical 
cross-sections has occurred under the influence of computed tomo
graphy (CT) in the seventies and magnetic resonance imaging (MRI) in 
the eighties. New techniques for the preparation of cross-sections 
were employed because the old-fashioned bandsaw resulted in a 
loss of tissues, which was considerab le compared with the potential 
1 mm section thickness of modern imagery modalities. Instead, large 
heavy-duty microtomes were employed. These microtomes were 
origina lly developed by Ullberg (1977) for the sectioning of comp lete 
laboratory animals, but appeared to be an excellent tool for sectioning 
human tissues as well , especial ly for the study of anatomica l cor
relations of CT and MRI. 

Rauschning (1979) was the first to describe the techniques of photo
graphing the surface of the tissue block in the microtome. Later, van 
Leeuwen et al. (1987) developed a staining procedure for the large 
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sections that came off the tissue block. These histologically stained 
sections provide complementary information in addition to the natural 
colour images that are recorded of the surface with a camera (for an 
extensive review of the technique, see Zonneveld, 1988). The only 
disturbing thing about this microtome, however, is the abundance of 
cross-sections. In contrast to the bandsaw, which produced too few 
cross-sections and too much tissue loss, the microtome can produce a 
cross-section every 20 or 25 µm. Since it is not feasible to record every 
cross-section photographically, much information had to be thrown 
away. To overcome this problem the photo-camera can be replaced by 
a video-recording system (Hillen et al. , 1987). 

Provided that the position of the tissue block under the camera is always 
the same, a sequence of video frames of cross-sections can be obtained 
which can be replayed like an animation film, thus resulting in a 
'journey' through the tissues. In fact, the original third dimension is 
replaced by time. 

These animations appeared to be of great help in overcoming the 
limitations of slice-by-slice visualization . The extrapolation of the 
relations in the third dimension is facilitated, even for those who have a 
poor three-dimensional imagination. The merits of the 'animated' cross
sections could be enhanced considerably in an interactive multi-media 
environment. 

6 



CD-I and CD-ROM, with their own advantages and disadvantages, 
therefore seem at this moment the best vehicles for these images 
together with the necessary software for optimal profit for the user. 

Brief introduction to CD-I 

CD-I is still a new medium, and unknown to many physicians. In order 
to give you some general and technical information about CD-I, we felt 
the need to include this chapter. The technical notes related to the DV 
cartridge, are of importance to all starting up with this electronic 
publication. 

CD-I: a new medium 
CD-I is an exciting new multimedia system for information, instruction, 
training and entertainment. 

Based on the familiar 12 cm (5 inch) optical Compact Disc, the system 
merges audio, video, text and graphics into one digital system, bringing 
a flexibility to the presentation of information. In addition, it adds a new 
ingredient - interactivity - thus creating a dialogue between the CD-I 
user and the system, enhancing the exchange of knowledge. (The inter
active exchange of high density anatomical information is what we trust 
you will achieve using Elsevier's INTERACTIVE ANATOMY.) 
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CD-I is the interactive multimedia system designed for use by many 
professions, and by many consumers also. As a physician, you will be 
pleased to hear that Elsevier Science Publishers has more anatomy CD-I 
titles in preparation, (see Forthcoming titles on page 27) and that also 
other medical CD-I and CD-ROM titles are now under consideration. 

Easy-to-use 
CD-I discs look just like audio CDs and most CD-I p layers look like 
normal Compact Disc players. They are also just as simple to connect to 
any audio system, offering the same stereo sound quality. The difference 
with a CD-I player is that it can also be connected to your TV set so that 
you can use the v isual possibilities of the system. Each CD-I player 
comes with its own remote control. 

Worldwide standard 
CD-I standards have been set and internationally agreed upon. As a 
result, 200 manufacturers have been licensed to produce CD-I related 
hardware. As a world standard, every disc from this series is compatible 
with every CD-I player throughout the world. 

As a universally accepted system for sharing knowledge, CD-I is more 
multifaceted than any book, catalogue, journal, or video recording 
because of its excellent ability to integrate text, audio, spoken language, 
high-density sti ll-images and video sequences. In fact Elsevier' s INTER
ACTIVE ANATOMY only made use of some of these multi media 
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possibilities: we left out audio (and spoken language) since the images, 
text, and animated sequences of th is CD-I w ill speak for themselves. 

Elsevier is not the first major Publisher to have realized the potential for 
CD-I. However, Elsevier is the first science publisher who turned this 
understanding into action: we truly believe that CD-I is an excellent 
medium fo r v isuall y oriented medical disciplines. 
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PRODUCTION 

General 
The production is based on a continuous series of sections of a specified 
tissue block. The tissues are from normal dissecting room cadavers after 
standard embalming procedures. The dimensions of the tissue block are 
determined by a number of variables, such as anthropometric measure
ments, limitations of the microtome, the area of interest, resolution, 
section interval, etc. A careful trade off has to be made: the smaller the 
dimensions of the tissue block, the better the resolution and vice versa . 
The number of images that can be stored on the medium is limited and 
3-D manipulation such as the multiplanar reformatting give the best 
results when voxels are cubic, i.e. when the slice interval is equal to the 
pixel size of the original acquisitions. As a result, a number of structures 
will surpass the boundaries of the tissue block. This can sometimes be 
disappointing but it is an inevitable consequence of the technique. 
However, other discs will be produced that cover the adjacent areas. 

The sections in the original cutting direction are made with a large, 
heavy duty microtome (PMV 450). At fixed, small intervals (40-100 µm), 
the surface of the tissue block is recorded with a video camera (SONY 3 
CCD) and captured (digitized) with a framegrabber (NUVISTA) in a 
computer (MAC Apple llfx). From this digitized series of images the 
two perpendicular planes are reconstructed with a special software tool 
in a powerful workstation (HP 720). During sectioning every tenth 
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section is gathered on tape and stained with a modified Mallory-Cason 
procedure (van Leeuwen et al. , 1990). These sections are digitized with 
the same equipment, but no multiplaner reformatting was performed. 

The CT scans of the specimen were made at the University Hospital of 
Utrecht on a Philips Tomoscan LX . These scans per se are not included 
on the disc, because post-mortem artifacts lead to considerable 
differences with CT scans of the living anatomy. The scans were used for 
the 3-D reconstructions that are included on the disc as reference 
images. These 3-D reconstructions were executed with a CEMAX 1 500 
X 3-D workstation (Cemax, Fremont, CA, USA) at Philips Medical 
Systems (Best, The Netherlands). The CT scans on the disc are made on 
the same scanner of a healthy volunteer . The MR scans were made at 
the Philips Gyroscan ACS at the 'Medisch Spectrum Twente' in 
Enschede, The Netherlands. 

Care has been taken to get the cross-sections with the different 
modalities as comparable as possible. However, due to small 
inaccuracies in positioning, the different techniques and anatomical 
differences between the cadaver and the healthy volunteer, a complete 
match cannot be obtained. As stated previously, CT and MRI are taken 
from a living subject, consequently differences will be present. 
Unfortunately, this medium does not provide the freedom to influence 
the setting of the grayscale (window) in CT and MRI. The settings were 
done in the best possible way to show all relevant tissues; even so, the 

11 



images may seem inferior to ones to which you are accustomed, 
especially if you operate the series on a video monitor. Obviously, the 
resolution of a video monitor is inferior to the monitor in a viewing 
console or a hardcopy of the CT or MRI. Furthermore, the size of the 
image is larger than those you normally observe. In spite of these 
disadvantages, these images have been included on the disk to study the 
relation between the detailed anatomy and its clinical presentation as 
provided by modern imaging modalities. For that reason, the CT and 
MR images are not labelled; the emphasis here is on the anatomical 
images. 

Specific 
This production is focussed on the nose and the paranasal sinuses and 
includes the orbit, the sphenopalatine fossa, the hypophysis and the 
cavernous sinus. 

The specimen is from a 57-year o ld edentu lous female without obvious 
pathology in the head-neck region. The relevant anthropometric 
dimensions are presented in Table 1. 

The head was deep-frozen and with a bandsaw the selected area was 
trimmed to the required dimensions. First the occ lusal plane was 
determined, since this was chosen to be the plane of reference. As 
argued in the previous section, limits have to be established arbitrarily 
after a careful trade off of the various parameters. In this case the choice 
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Table 1 
Anthropometric dimensions (mm) 

Head length 
Head breadth 
Bizygomatic breadth 
Pupillar distance 
Head height 
Facial height 
Head c ircumference 

Table 2 
Dimensions 

Dimensions of the ti ssue block (mm) 

Cadaver 

194 
148 
136 

71 
220 
121 
565 

No. pixels in the (fronta l) acquisition plane 
Slice thickness (µm) 
Acquisition interval (µm) 
Voxel size for multiplanar reformatting (µm) 

Volunteer 

187 
155 
139 

63 
229 
11 6 
557 

120 x 90 x 110 
768 x 576 
26 
78 
156 x 156 x 156 

was made for the dimensions as presented in Table 2. As a consequence 
of the choice, the superior part of the frontal sinus and the posterior part 
of the sphenoidal sinus are not included. This choice was made 
explicitly to save the proper resolution for the detai ls in the ethmoidal 
sinuses, the orbit, the sphenopa latine fossa and the cavernous sinuses, 
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which, in our view, put a heavier weight on the scale than the outer 
limits of the sinuses. 

The CT scans and the MR images are both from a healthy 47-year old 
male volunteer. For the CT scans the standard setting was chosen for 
imaging the sinuses. For the MR images the parameters were set such 
that the mucosa in the nose and the sinuses was visualized. The 
parameter settings are presented in Table 3. 

Table 3 
Parameters of the MRI on the Philips Gyroscan ACS-II 

Coronal Axial 

Multislice TSE 
No. slices 80 80 
Slice thickness (mm) 1.8 1.8 
Slice gap (mm) 1.5 1.5 
Field of view (mm) 250 250 
TE (ms) 19 19 
TR (ms) 600 600 
No. samples 4 4 
Turbofactor 3 3 
Rectangular field of view (%) 70 65 
Scan percentage 100 100 
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Production T earn 
This production was made by the Department of Functional Anatomy, 
Utrecht University, Utrecht, The Netherlands(ll, with contributions from 
the 3-D Computer Vision Group, Utrecht University(2), the Department 
of Radiology, Utrecht Un iversity Hospital(3l, and the Department of 
Radiology, Medisch Spectrum Twente, Enschede<4l, The Netherlands. 

Preparation of the anatomical specimens 
Willem A. van Wolferen<1l 

Histological technicians 
Theodora S. Boschma<1l 
Tineke W.A. Hofstee-Hooftman(l l 
Ria A.H. Matthijssen<ll 

Videotechnology and image acquisition 
Jan J. Doorn<1J 

Image processing and reconstruction 
Emiel B.H.M. Polman<1,2l 
Karel Zuiderveld<2l 

CT and MR images 
Frans W. Zonneveld<3l 
Jan A. den Boer<4l 

Anthropometry 
George J.R. Maat<1l 

The software for the interaction and the transcription of the images to 
CD-I were done by Tom Zoutewelle Studio, Doorn . 
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IMPORTANT POINTS - BEFORE YOU START 

~While installing Elsevier's INTERACTIVE ANATOMY on your CD-I 
player, please be sure to install the disc labelled 'Compact Disc 
Interactive'. The disc labelled 'Compact Disc Data Storage' contains the 
CD-ROM version of this product. 
~ Elsevier's INTERACTIVE ANATOMY only runs the video sequences 
when your CD-I player is upgraded with a CD-I Digital Video extension 
unit, the so ca lled 'DV cartridge' (for information on the DV cartridge 
see 'Technical specifications CD-I'). The DV cartridge offers features not 
available on the ' linear' programs of video or laser disc of the late 1970s 
and 1980s. In an interactive title like Elsevier's INTERACTIVE 
ANATOMY, you can se lect the nature of the information, the viewing 
angles, the speed of the video - from stills to 5 images per second, or 
activate the reverse mode. 
~ To get the most out of your CD-I player, always use the connection 
that will ensure the best possible picture quality for the available TV set. 
The optimal connection for a CD-I player to your TV set is RGB, provid
ed via the so-called 'SCART connector' . The SCART connector is the 
on ly option where the red , green and blue components are fed directly 
from the source to the picture tube ensuring fu ll dynamic range, a 
maximal signal-to-noise ratio and minimal distortion. The result is an 
excellent resolution , natural colours and no co lour displacement, 
ensur ing optimal use of Elsevier's INTERACTIVE ANATOMY. 
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INTERACTION 

For starting the interaction, normal procedures for your CD-I player or 
CD-ROM player (and computer) have to be consulted. After starting up, 
the title screen will be displayed on your monitor. The interaction in the 
CD-Rom follows the standard 'Windows' conventions. In general, the 
interaction is performed by moving the cursor on the screen to an active 
region with the device that comes with your equipment. This device can 
be a mouse, a trackerball or a remote control with a joystick. Basically 
there is no difference in conducting the interaction . The active regions 
on the screen can be either 'buttons', which execute a certain mani
pulation or define areas in the cross-sections. The specific buttons will 
be discussed in detail in the next sections. In general, a button is a 
clearly defined area at the right-hand side of the screen. Buttons may not 
be active in certain situations. In the CD-I version, active buttons 
become dark grey when the cursor is positioned on them ; inactive 
buttons do not. In the CD-ROM version, they are shaded and clearly 
distinguishable from the buttons that are active The defined areas in the 
cross-sections will be discussed in that specific section. To activate a 
button, position the cursor in that field and click on the left mouse 
button . On the title screen there is a button DEMO. After clicking on this 
button a brief introductory demonstration of the possibilities of the disk 
will be given. 

The anatomical nomenclature is either provided as the official Nomina 
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Anatomica (1989). Finally, a choice was made to name the three 
different planes: coronal, axial and sagittal which are commonly used 
by clinicians. 

These buttons have identical meanings in the screens in which they 
appear. The HELP button gives you acces to text which will help you to 
become acquainted with the program. The EXIT button will always 
bring you back to the previous mode in the system hierarchy - details 
are given in the sections dealing with the different screens. The OK 
button confirms and executes your decision. A short cut can be made by 
clicking the right mouse button when executing the action that has to be 
confirmed. 

A scheme of the interactions is given in the figure on page 19. A quick 
reference is included on the cover fold-outs. 

The entry screen 
In the title screen several decisions have to . be made. Either a combi
nation of plane and position or a combination of a plane and the name 
of a structure has to be chosen. If you decide to look for a structure you 
click on index, after which an alphabetical list of names and a scroll bar 
will appear in the window. 

By scrolling you will find the name of the required structure - if it is 
included in the list. Only those structures that are relevant and/or visible 
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INDEX SELECT VIEW 
position 

a lateral view index 
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in the series, are included in the list. If you click on the name, you will 
have to decide on the plane in which to begin your journey, the latter 
decision may be made first as well. After both choices have been made 
the selected cross-section with the name will appear on the screen. At 
the right-hand side of the screen a new set of buttons will appear. These 
will be discussed in the next section . 

If you are familiar with the anatomy, an obvious decision is pos1t1on 
rather than a name. In the window 3-D reconstructions of the skeleton 
and the sinuses are displayed in different viewing directions. You may 
select one simply by indicating it with the cursor and clicking. The 
selected view will then appear enlarged in the window together with a 
red line indicating one of the two possible planes. The line can be 
positioned by indicating the required position and clicking. Should you 
prefer another view, the EXIT button will put the complete selection in 
the window again. 

If you prefer the other plane, go to the plane buttons and select the other 
possibility. The choice can be confirmed with the OK button . A click on 
the left mouse button will give you a short cut. 

Mode screen 
The buttons in the 'mode' screen are the heart of the interaction . From 
here you can switch to animation, to the other imaging modalities and 
to other planes. In add ition, the index can be consulted for the presence 
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and position of structures in this section on the screen or to step through 
the sections. In the cross-sections a number of structures is labelled with 
names. When moving the cursor on the screen you wi ll see that it 
changes shape from -+ to ,.. (CD-ROM) or from red to blue (CD-I ). 
This indicates that you are in an area that is labelled . By clicking, the 
name will appear of the structure over which the cursor is positioned. 
This function is on ly present in the sti ll s. 

VIDEO MODE/STILL MODE 
From every keyframe, i.e. every 10th frame from the original recording 
of the surface of the tissue block or the reconstruction of the perpendi
cu lar planes it is possible to go to the video mode and trave l forward 
and backward at different speeds. Position the cursor on the VIDEO 
button and click: the program will replace the 'mode' buttons by the 
VIDEO CONTROL buttons which enable you to influence the direction 
and speed of your journeys; these wi ll be discussed in the next section . 

This switch cannot be made directly from the histological sections, the 
CT or the MRI. When one of these modalities is displayed on the screen 
the upper button w ill be labelled 'STILL' and, if activated, wi ll bring you 
back to the sti ll s in the same plane and position. 

HISTOLOGY/CT/ MRI 
Switching to other imaging modalities in the same plane and position 
can be achieved by activating one of these buttons. The histology is on ly 
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available in the frontal or coronal plane, which is the original plane of 
sectioning. Contrary to the CT and MRI these sections are identical to 
the surface recordings. 

PLANE 
The PLANE button can be activated in the stills, the CT and MRI. It will 
bring on a new set of buttons to determine the plane and position of the 
perpendicular cross-section that will be discussed later. This button 
does not change the imaging modality and is not active in the histology 
mode. 

STEP FUNCTIONS 
These buttons provide a step function in the keyframes in all images. 
The interval between the keyframes, both the surface and the histology 
is 780 µm. Since the CT and MR images are from different subjects, 
intervals will vary as a consequence of selecting the best matching 
image. This faci lity has been implemented to step through the series 
without leaving the options of the mode screen. The step is also present 
in the video mode. The button .... indicates the superior, the anterior 
directions, respectively, in the axial and coronal planes. In the sagittal 
series it takes you further to the right. Consequently, the button ~ 
produces the opposite effect. The same conventions are used in the 
video mode. 
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INDEX 
Activating the INDEX button will bring on a window displaying the 
names of all labelled structures in the section under consideration . This 
does not mean that every tiny detail in the cross-section has been 
labelled. Factors such as size, visibility and importance have been 
included in the considerations of what to label or not. This function is 
only available in the stills and histology. 

ZOOM (only CD-ROM) 
Activating this button will display a new screen and the tools to make an 
enlargement of selected area of either the stil ls or the histology. Details 
can be found on page 25. 

EXIT 
The button EXIT brings you back to the entry screen where you can have 
access to the fu ll index or to the 3-D's to make a new entry into the 
series. 

HELP 
The HELP button activates help texts basically identical to what you find 
in the manual. 

Video control 
After activating the VIDEO button in the mode screen, the program will 
move to the video file of the cross-section that is on the screen. You can 

23 



play forward and backward through the series at different speeds. The 
symbols on the buttons indicate the direction of video play and follow 
the conventions mentioned in the section on Step Functions in the mode 
screen. In addition, the directions are indicated above and under the 
menu bar. The buttons with the double arrows double the normal 
playing speed. The central button is stop. The adjacent buttons provide 
a 'step' function identical to the one in the mode screen. The EXIT 
button will bring you back to the mode screen in the same position 
where you stopped the video. 

Plane 
Clicking on the button PLANE will open the possibility to go to a 
perpendicular cross-section. However, you will have to define the plane 
and position. These decisions can be made with the buttons in the right
hand margin. The upper buttons are for choosing the direction of the 
plane. The symbols indicate the intersection of the new plane and the 
plane on the screen. Once you have chosen the plane, a red line will 
appear on the screen. This line may be positioned by putting the cursor 
in the required position and clicking. This can be repeated if you are not 
content with the position of the plane. When you are satisfied, activate 
the OK button and the required cross-section will appear together with 
the buttons from the mode screen. A short cut can be made by using the 
right mouse button when positioning the line. 

24 



Zoom 
In this screen mode an enlargement of a selected area can be made (CD
ROM only). To select the area, position the cursor at the centre of the 
region of interest and hold the left mouse button down. Then, by moving 
the cursor, a rectangle is drawn on the screen which defines the area to be 
enlarged. Upon releasing the left mouse button, the defined area will 
appear enlarged on the screen. This procedure can be repeated. The 
buttons in the screen have the identical functions as described earlier. The 
step function offers the possibility of 'stepping' through the sections with 
the same zoom. The EXIT button will bring you back to the mode screen. 
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FORTHCOMING TITLES 

It is presently the intention of Elsevier Science Publishers B.V. to follow 
the publication of Volume 1.1 with the publication of other discs. Here 
is.an overview of the series: 

Volume 1: 

Disc I: 
Disc II: 
Disc Ill: 
Disc IV: 
Disc V: 
Disc VI: 

Volume 2: 

Volume 3: 

Volume 4: 

Note: 

THE HEAD & NECK 

Paransasal Sinuses & Anterior Skull Base 
The Ear/Petrous Bone 
The Neck and Larynx 
The Brain/ Neurocranium 
The Eye 
The Head (Overv iew) 

THE TRUNK & VERTEBRAL COLUMN 

THE UPPER EXTREMITIES 

THE LOWER EXTREMITIES 

Elsevier Science Publishers B.V. reserves the right, however, based on 
market conditions, to change or omit entirely the foregoing publica
tions. 
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TECHNICAL SPECIFICATIONS 

CD-I 
Elsevier recommends the use of the Philips COi 220, or the portable COi 
350 player: these players are the only CD-I players available now with 
the full screen full motion option (DV) which you need in order to run 
Elsevier's INTERACTIVE ANATOMY. 

The CD-I players are designed to make operation as simple and quick as 
possible. Commands that are familiar from audio CD technology have 
been utilized to increase user-friendliness. 
The CD 200 can be simply connected to any TV set (with SCART 
connector) , providing high density pictures and video. 

The portable COi 350 incorporates its own 6-inch colour LCD screen, of 
sufficient calibre to use Elsevier's INTERACTIVE ANATOMY at any 
location desired. 
The picture (and sound) quality of the COi 350 player is similar to that of 
the COi 220. If a larger screen is required, the COi 350 can be easily 
connected to any standard TV. 

Both players have the following features: 
.., high resolution picture quality 
.., the latest bitstream technology 
.., ability to play all CD-I titles 
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.,.. ability to play audio discs with on-screen control features 

.,.. possibility of playing photographs for Photo CD discs 

.,.. digital video and audio processing 

.,.. simple to connect to any standard TV and/or hifi system 

.,.. easy operation using on-screen program display 

.,.. facility for extension to play CD-I discs with full motion video remote 
control (CD-I 220) 

Additional features of the CDI 350 portable player: 
.,.. combination CD-I player with 6-inch colour LCD screen 
.,.. operation from mains or battery power supply 

The DV cartridge makes it possible for you, while running a sequence 
from, for example, the transversal cross-section of continuous anatomy 
photographs, to switch seamlessly to the transversal images from histo
logy, CT or MR, or switch seamlessly to any image sequence from 
sagittal or coronal direction, without leaving the exact tissue location! 

(Note): Discs from Elsevier's INTERACTIVE ANATOMY do not show 
video sequences on CD-I players which are not extended with an DV 
cartridge. 

The features of this DV cartridge are: 
.,.. simple plug-in mounting in all (Philips) CD-I players 
.,.. full-screen full-motion video 
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~ world wide compatibility with all 50 Hz and 60 Hz broadcasting 
standards 
~up to 72 minutes of quality video from any CD-I disc 
~ conforms to worldwide MPEGl digital video standard (ISO 11172) 
~digital sound reproduction 
~ full range play mode control includes stills and slow motion 

Hardware discount for Elsevier clients 
Elsevier is not responsible for any CD-I related hardware. However, 
Elsevier customers are offered discount prices for CD-I players and the 
DV cartridge. 

In case you wish to use this option, please use the discount card 
enclosed with this product. Should you need additional information 
please contact: The Promotion Manager, Elsevier Science Publishers, 
Dept. of Medical, Pharmaceutical, and Biological Sciences, P.O . Box 
181, 1000 AD Amsterdam, FAX (+31-20)5803249. 

CD-ROM 
The CD-ROM version of Elsevier's INTERACTIVE ANATOMY uses 
established CD-ROM technology and features interactive playback of 
all video material on your desktop. The combination of Microsoft® 
Windowsrn and Video for Windowsrn * makes this product easy to use 
and provides a rich, graphical working environment. 
*Microsoft is a registered trademark of M icrosoft Corp. 

30 



System requirements 
~ IBM-compatible PC with a 33 MHz 486 CPU or better, 
~ 4 Mb internal memory, 
~ 5 Mb available on hard disk for installation, 
~ CD-ROM player with adequate access time (less than 400 milli-

seconds), 
~ MS-Windows 3.1, 
~ mouse or other pointing device compatible with MS-Windows, 
~ accelerated 256 colour VGA adapter compatible with MS-Windows 

(resolution 640 x 480) 

If your configuration has a less powerful CPU (386 is a minimum) or a 
non-accelerated VGA adapter, this application will run but video play
back will be at a lower speed. 

Recommendation 
Imaging and video technology benefits from the fastest hardware 
available. To get the most out of this application a faster CPU is 
recommended (e.g. 66 MHz) and a double speed CD-ROM (with a data 
throughput rate of 300 kb per second or better). 
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IMPORTANT NOTICE 

Dear Customer, 
Please read carefully the following terms and conditions before 
breaking the seal of the CD-I/CD-ROM album case. Breaking the seal of 
the album case signifies your acceptance of these terms and conditions. 
If you do not agree with them, promptly return the unopened and 
unused package and your money and postage costs will be refunded. 

ESP LICENSE AGREEMENT 

1. Grant of License 
Elsevier Science Publishers B.V. ('ESP') grants to you a non-exclusive right to 
use and display the CD-I and CD-ROM versions of 'Paranasal Sinuses & An
terior Skull Base' ('PSASB') on a sing le CD-I player, or on a single computer 
(i.e. with a sing le CPU) at a sing le location . PSASB may not be used on a 
computer network. This License will terminate automatica lly without notice 
from ESP if you fail to comply with any provision of this Agreement. Upon 
termination, you will destroy the written materials and the copies of the CO
i and CD-ROM versions of PSASB. The terms and conditions apply equally 
to the CD-I and the CD-ROM versions of PSASB . 

2. Copyright and other Intellectual Property Rights 
PSASB is licensed, not sold to you . PSASB is owned by ESP and copyright in 
PSASB vests in ESP. The CD-ROM version of PSASB has been developed 
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partially by software that is copyrighted by Owl International Inc. PSASB is 
protected by the copyright and other laws of inter alia the United Kingdom, 
the United States of America. Germany and by international treaties. There
fore, you may not copy PSASB nor copy any of the written materials accom
panying PSASB, except that you may: (a) either insert PSASB in your CD-I 
player, or install the CD-ROM version of PSASB on your personal computer, 
using the installation procedures suppl ied; and (b) make one copy of the 
CD-ROM version of the files installed on your personal computer, so lely for 
backup or archival purposes. You must reproduce and include the copyright 
notices on the backup copies. Any backup cop ies of PSASB made by you 
will be the property of ESP and is subject to this Agreement. 

3. Transfer and Use Restriction 
You may not sell , license, lend or otherwise transfer PSASB to others. You 
may physically transfer PSASB from one computer to another within your 
site owned by you provided that PSASB is used on on ly one of your compu
ters at a time. You may not electronica lly transfer PSASB, in its entirety or 
parts of it, from one computer to another over a network. You may not dis
tribute cop ies of PSASB or accompanying written materials to others. You 
may not modify, adapt, translate or create derivative works based on PSASB 
or on the written materials. You may not reverse engineer, decompile, dis
assemble or otherwise attempt to discover the source codes of PSASB. 

4. Limited Warranty 
ESP. warrants that, for a period of sixty (60) days from the date of receipt: 
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(a) the media on which PSASB is furnished will be free from defects in ma
terials and workmanship ; 
(b) PSASB will perform substantially in accordance with the accompanying 
written materials. 
This Limited Warranty is void if the failure of PSASB has resulted from your 
improper use or misapplication of it. 

5. Customer Remedies 
If PSASB does not comply with sub-paragraphs (a) and (b) of the Limited 
Warranty clause, ESP will use reasonable efforts to correct the non-comp
liance either by, at ESP's option: 
(a) return of the price paid ; or 
(b) repair or replacement of PSASB . 
You must return PSASB to ESP's dealer with a copy of your receipt within 
the warranty period to receive this remedy. Any replacement PSASB will be 
warranted for the remainder of the original warranty period or thirty (30) 
days, whichever is longer. 

6. No Other Warranties 
ESP does not warrant that PSASB is free from all bugs, errors, defects or om
issions except as set forth in the Limited Warranty clause. ESP DISCLAIMS 
ALL WARRANTIES, EITHER EXPRESS OR IMPLIED, WITH RESPECT TO 
PSASB AND TO THE ACCOMPANYING WRITTEN MATERIALS, INCLU
DING, BUT NOT LIMITED TO, IMPLIED WARRANTIES OF MERCHANTA
BILITY OR FITNESS FOR A PARTICULAR PURPOSE, AND IMPLIED WAR-
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RANTIES ARISING FROM COURSE OF PERFORMANCE, COURSE OF 
DEALING OR USAGE OF THE TRADE. 

7. No Liability for Consequential Damages 
NEITHER ESP NOR ANYONE ELSE WHO HAS BEEN INVOLVED IN THE 
CREATION, PRODUCTION OR DELIVERY OF PSASB SHALL BE LIABLE 
FOR ANY DAMAGES WHATSOEVER, INCLUDING, BUT NOT LIMITED 
TO ANY INDIRECT, INCIDENTAL, SPECIAL OR CONSEQUENTIAL DA
MAGES, OR ANY LOSS OF REVENUE OR PROFITS, BUSINESS INTER
RUPTION, OR LOSS OF DATA ARISING OUT OF THE USE OF OR INABI
LITY TO USE PSASB OR THE ACCOMPANYING WRITTEN MATERIAL, OR 
OUT OF THIS AGREEMENT, EVEN IF ESP HAS BEEN ADVISED OF THE 
POSSIBILITY OF SUCH DAMAGES. IN ADDITION, NEITHER ESP NOR 
ANYONE ELSE WHO HAS BEEN INVOLVED IN THE CREATION, PRO
DUCTION OR DELIVERY OF PSASB SHALL BE LIABLE FOR ANY CLAIMS 
IN TORT, WHETHER OR NOT ARISING IN WHOLE OR IN PART FROM 
ESP'S FAULT, NEGLIGENCE, STRICT LIABILITY OR PRODUCT LIABILITY, 
RELATED TO PSASB, THE ACCOMPANYING WRITTEN MATERIAL, OR 
THIS AGREEMENT. 

8. Limitations of Liability 
ESP'S LIABILITY (WHETHER IN TORT, CONTRACT OR OTHERWISE; AND 
NOTWITHSTANDING ANY FAULT, NEGLIGENCE, STRICT LIABILITY OR 
PRODUCT LIABILITY OF ESP) WITH REGARD TO PSASB, THE ACCOM
PANYING WRITTEN MATERIAL OR THIS AGREEMENT, WILL IN NO 
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EVENT EXCEED THE CONSIDERATION YOU PAID FOR PSASB. FURT
HER, ESP WILL NOT BE LIABLE FOR, OR BE IN BREACH OF OR DEFAULT 
UNDER THIS AGREEMENT ON ACCOUNT OF ANY DELAY OR FAILURE 
TO PERFORM AS REQUIRED BY THIS AGREEMENT AS A RESULT OF ANY 
CAUSES OR CONDITIONS BEYOND ESP'S REASONABLE CONTROL. 

9. Entire Agreement 
This Agreement constitutes the entire Agreement between you and ESP. This 
Agreement replaces any oral or written information or advice given to you 
by ESP, its dealers, distributors, agents or employees, or any other Licence 
Agreement enclosed in or attached to the package containing PSASB. You 
may not rely on any such information or advice. 

This Agreement is governed by the laws of The Netherlands. 

Should you · have any question concerning this Agreement, or if you 
desire to contact ESP for any reason , please contact us in writing at Elsevier 
Science Publishers B.V., Molenwerf 1, 1014 AG Amsterdam, The Nether
lands (tel. +31 .20 - 5803911 ). 
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