Preface

Sensory organsconstitute an elaborate and demanding
chapter of the anatomical curriculum. The structures are
confined to a small area, yet have to be discussed to a
degree of detail that has no match in human anatomy
except for neuroanatomy. Partly owing to tradition and
partly because of areal practical significance, thereisan
unprecedented amount of nomenclature involved in the
field of sensory organs, a comprehensive knowledge of
which presents a difficult task even for medically quali-
fied people. Given the great clinical importance of the
topic, in particular the eye and the ear, the time all ocated
for the study of sensory organsisremarkably limited in
most anatomical curricula, with the organsusually being
discussed in the framework of (or asasupplement to) the
nervous system. Diseases of the organs of vision and
hearing are an everyday occurrence in the work of the
general practitioner. Furthermore, thelatter aredealt with
by separate medical specialties: ophthalmology and oto-
rhinolaryngology (ENT). Novel diagnostic and surgical
resultsaswell asnew questionsraised by thesemay widen
the knowledge of modern anatomy and may also prompt,
andrightfully expect, new answersfrom macroscopicand
microscopic anatomy.

Specialized and comprehensive studies covering all
sensory organs are rarely encountered in the medical
literature. Sufficiently detailed descriptions can only be
found in large and expensive handbooks, consisting of
several volumes, often as a chapter of neuroanatomy.
Shorter, more concise editions confined to the topic are
either at the level of popular science, or deal with the
subject from a specific aspect such as comparative
anatomy, evolution, etc. Moreover, the different sen-
sory organs are usually discussed in separate volumes.
The current atlasis an attempt to demonstrate all major
sensory systems together with their neural pathways,
from primary sensation al the way to the brain.

The morphol ogy of sensory organsisoften described
separately from their function and also from the results

and requirements of clinical research. However, both
the surgery and diagnostics of ophthalmology and ENT
have undergone an impressive development in the re-
cent years.

In the case of ophthalmic surgery, laser treatment of
retinal detachment, lensimplantation, corneal grafts, and
surgical treatment of ocular lesionsor orbital tumorsare
well known interventions. Modern diagnostic methods
haverevealed morerefined anatomical detailsintheliv-
ing patient (e.g., mapping of retinal blood vessels by
fluorescent dye markers, FLAG). Electrical signals of
the retina (ERG) are indicative of functional disorders.
Fine details of the anatomy of the living eye can be
observed by using modern diagnostic imaging methods
(e.g., keratometry, ultrasonography). Experimental
research and medical applications have brought an
impressive development in the analysis of the retina,
visual pathway and cortical visual field. Retinal photo-
receptors of specific function and chemical nature can
now bedemonstrated by fluorescent immunohi stochem-
istry. Precise projections of the human visual pathway
have been described using postmortem pathway degen-
eration and tract tracing methods (such data used to be
available from animal experiments only). Further tech-
niques of interest comprise the monitoring of a mito-
chondrial enzyme cytochrome oxidase histochemistry.
The functionally active elements (and potential disor-
ders) of thevisual cortex of wakeful patientscan now be
detected by themost up-to-datediagnostic methods, such
as event-related potentials (ERP), visually evoked po-
tentials (VEP), magnetoencephalography (MEG) and
directintraoperativemicroel ectroderecordings, all char-
acterized by good timeresol ution. Further techniques of
high spatial resolution (hence of particular anatomical
relevance) comprise regional cerebral blood flow
(rCBF) measurements using single photon emission
spectroscopy (SPECT) or positron emission spectros-
copy (PET). Apart from measurement of local blood
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perfusion, oxygen and glucoseuptake, thel atter spectro-
scopic methods enableal so theregional analysisof neu-
rotransmitters and receptors.

Concerning the anatomy of the ear, important progress
has been made by the use of modern surgical and endo-
scopi ¢ techniques. This prompted areappraisal and led
to arenaissance of previously existing refined prepara-
tory methods demonstrating the highly complicated
microanatomical relations of the organs of hearing and
equilibrium. Thesizeof their structural elementsverges
onthe border of visibility, therefore the visualization of
detailsrequires microphotography and glassfiber endo-
scopy of fresh cadaver tissue. Modern diagnostic meth-
ods, worthy of mention in the proposed book, are
available also for functional studies of the auditory and
vestibular systems. Such methodscompriseaudiometry,
oto-acoustic emission (electrophysiological investiga-
tion of the acoustic nerve), and recordings from the
brainstem (BAEP). An important part of this chapter
would include CT and MR images, demonstrating the
0sseous parts and soft tissues of the organsin different
section planes.

Theother special sensory organs—taste, olfactionand
tactile sensation—al so have clinical relevance and their
investigationisrather difficult. However, they certainly
have a place in a comprehensive study focused on the
sensory organs. In Atlas of the Sensory Organs: Func-
tional and Clinical Anatomy, the material is based pri-
marily upon light and el ectron microscopic preparations
supplemented by afew special semi-macroscopic ana-
tomical preparations (e.g. microdissection specimens
demonstrating the Pacinian corpuscles of the skin). All

of thechapterscontai naconsiderableamount of original
light and electron microscopic specimens and, in some
cases, experimental studies, such asimmunohistochem-
istry, have also been included.

The majority of original specimens and recordings
are accompanied by schematic explanatory drawings.
Furthermore, overview figures and tables assisting the
understanding of the material are also included.

Each chapter begins with a detailed anatomical over-
view, covering a sothedevel opment (ontogeny) of sensory
organs, thefunctional aspect of sensory mechanisms. This
introductory part is followed by original images from
macroscopi ¢, microscopic and functional/clinical mate-
rials, and a description of the central pathways relevant
to the respective sensory organ. Asarule, only healthy
and intact organsor tissuesare shown, sincethediseases
fall beyond the scope of thework. Theonly exceptioncan
beif pathology isdirectly relevant to the understanding of
normal structure and function.

Theprojected audienceof thisatlasincludesundergradu-
ate students majoring in medicine, dentistry, animal and
human biology; graduate studentsof biomedical courses
covering sensory organsor functions; general practitio-
ners, particularly thosewantingto specializeinthefields
of ophthalmology, ENT, neurology, psychiatry and plas-
tic surgery; optometrists, and radiographers. Given the
level of information offered by the book, themaintarget
groups would likely be medical students doing human
anatomy, neuroanatomy or neurology Courses; young
clinicians, residents and post-docs.

Andras Csillag, vp, php, bsc
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