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Editorial

Finally “Thermology international’

K.Ammer

General Secretary of the European Association of Thermology,
President of the Austrian Society of Thermology, Editor of “Thermology international”,
Ludwig Boltzmann Research Institute for Physical Diagnostics (Director: O.Rathkolb, M.D), Vienna

In the 9™ year of publication, our Journal has
changed its name for the third time. “Thermo-
logie Osterreich”, derived from an un-offici-
ally registered series of proceedings of the ther-
mological symposia of the Austrian Society of
Thermology and the Ludwig Boltzmann Re-
search Institute for Physical Diagnostics. Both
institiutions continued to edit the journal as it
became the “European Journal of Thermology”
in 1997. This change of the name was necessary,
because not only the European Association of
Thermology, the British and the Austrian Socie-
ty of Thermology used it as their publication or-
gan, the German Society of Thermology also
changed to our journal last year. This year the
American Academy of Thermology decided to
join this publication, which is now the represen-
tive publishing organ of six thermologic asso-
ciations, supporting the scientists of two con-
tinents in their effort to develop and promote the
diagnostic and therapeutic use of heat. Other na-
tional societies in any part of the world will be
welcomed to join us and thus build a strong
source of references for thermology.

While there is no question that “Thermology
international’” was the final and necessary change
of name, it isalso the programme for the futu-
re. The international community of experts in
thermal imaging must stay and work together

to provide a climate where infra red imaging,
supported by new, more accurate measuring
equipment than in earlier days, will be an ac-
cepted technique in medicine and biology. In
industry and technical science thermal imaging
has already found such a position. This can be
easely recognized by the increasing, and still
growing number of meetings, conferences and
papers in the technical field.

As the editor of this journal I will continue to
establish and support the co-operation bet-
ween users in both the technical and in the me-
dical field to induce a better understanding of
the word thermology in both disciplines. Sub-
missions of scientific papers from both fields
would be the best means to achieve this goal.

Acceptance of the journal in one of the major
medical databases, is not yet been achieved.
However this will also help to etablish thermo-
logy as an accepted discipline in the world of
science. We now adopt the recommendations
of the International Committee of Medical
Journal editors (ICMJE), as included in the
“Instructions for Authors” which should be
also helpful to bring “Thermology internatio-
nal” into medical database listings.
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Spatial Resolution of
New Thermal Imaging Systems

E.F.J.Ring, J.M. Dicks
Dpt of Clinical Measurement, Royal National Hospital for Rheumatic Diseases, Bath Bal 1 RL UK

Summary

A new generation of infra red thermal imaging systems are now available for medical thermography. The
focal plane array detectors used do not require mechanical scanning. and where cooling Is used, this is
achieved electronically rather than with liquid nitrogen, which has been commonly used over the past 40
years. This study describes a simple laboratory test target experiment which demonstrates the radical im-
provements in spatial resolution now achieved with the new systyms. The images were recorded at stan-
dard fields of view to match the common clinical use. These are 50x50cm?, 20x20cm?, and minimal focal
distance for the lens used. The systems compared were Agema 570, Inframetrics Thermacam, Nikon Laird
and an older Agema 782. single element mechanical scanner in use since the 1980’s.

Key words: spatial resolution, focal plane array
Réiumliche Auflésung moderner wirmeabbildender Systeme

Nun stehen auch fiir die Medizinische Thermographie moderne wérmeabbildende Systeme zur Verfii-
gung. Die verwendeten Focal Plane Array -Detektoren bediirfen keines mechanischen Scan-Mechanismus
und eine eventuell notwendige Kiihlung wird eher elektronisch als durch fliissigen Stickstoff erzielt, der
iiblicherweise in den letzten 40 Jahren dazu verwendet wurde. Die vorliegende Untersuchung beschreibt
ein einfaches Experiment, das mit Hilfe eines Messphantoms den bedeutenden Fortschritt in der rdumli-
chen Auflosung der jetzt aktuellen Systeme aufzeigt. Die Bilder wurden unter standardisierten Aufnahme-
bedingungen und fiir Bildgroen, die dem klinischen Einsatz entsprechen, angefertigt. Dies entspricht
Flachen von 50 x 50 cm?, 20 x 20 cm? sowie der Flache bei der minimalen Brennweite der verwendeten Op-
tik. Eine Agema 570, eine Inframetrics Thermacam sowie eine Nikon Laird wurden untereinander und mit
einer Agema 782 verglichen, die als scannender Einzelelement-Detektor seit 1980 in Gebrauch steht.

Schliisselworter: raumliche Aufldsung, focal plane array

Introduction

For four decades, infra red thermal imaging in
medicine has been dependent on a single ele-
ment detector usually indium antimonide or
cadmium rnercury telluride. Most of these sys-
tems used a single element, with optical- me-
chanical scanning to build up the image.
Cooling the detector was necessary to obtain
sufficient thermal sensitivity by liquid nitro-
gen, or more latterly by electronic cooling de-
vices such as the ‘sterling" cooler. With all
rnechanical scanning systems, there is a bal-
ance to be made between speed of imaging and

spatial resolution. The slower the scan, the
higher the resolution and vice versa. Attempts
to improve speed and retain spatial resolution
were made with multi-element de- tectors.

One of the most successful of these was the
Sprite detector. This was based on a strip of
cadmium mercury telluride, which could be
stacked in multiple arrays. Signal Processing
In The Element allowed the signal to travel
faster than the noise, resulting in very high
resolutlon imaging. This detector developed in
the UK has been used in many industrial and
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aviation systems where high speed and fine de-
tail are required in the infra red band (1).

Current technology has advanced, and due to
military research and technology transfer pro-
grams it is now possible to use focal plane ar-
rays with increasing array sizes resulting in
high speed high resolution images, The need
for mechanical scanning has been obviated,
and in some systems, uncooled detectors can
now give satisfactory images for medical ap-
plications. Sometimes referred to as staring ar-
rays, these detectors make use of the latest
Charge coupled detector technology, and pro-
duce video or digital signals which are easily
processed by modern image processing com-
puters.

In an early study of spatial resolution (2), a se-
ries of thermograms from a heated bar target
displaying bars & spaces of thickness ranging
from 2mm - 10mm was recorded using different
thermal imaging systems available during the
1970’s in the UK. These scanners operating at
speeds from 1 frame per second to 16 frames
per second were tested at three distances to re-
cord fixed area fields of view. The results
showed great differences between the systems
and in some cases, barrelling distortion of the
image. The loss of spatial resolution with in-
creased distance was marked. For this reason
the author has continued to use clinical proto-
cols which depend on multiple images taken
close to the patient rather then thermograms re-
corded from large areas of the body.

This paper describes a more modern applica-
tion of the same practical test, using a heated
plate etched with a bar and space pattern to dis-
play dots or lines from 1 mm to 5 mm using
modern focal plane arrey cameras. The results
were compared to an Agema 780 series IR sys-
tem, which is still commonly used in medical
applications of thermal imaging, but uses a sin-
gle element detector which is mechanically
scanned to create the image.

The heated target plate (fig.1) was fixed on a le-
vel base with metal rarkers either side which
could be positioned at equal distances from the
side of the target. Following the early study
(1982) fields of view (FOV) of 20 x 20 cms,
and 50 x 50 cms square were used. In addition,
the minimum focus possible for the lens used
was studied. (3) These field areas are typically
used in clinical thermography to image a hand

Figure 1
The metal target showing lines and spots of
different sizes 1-5 mm

or foot, pair of hands and section of the trunk or
limbs respectively. The metal edge markers
were warmed so that the thermal camera could
be positioned at the correct distance for the lens
in use to just show the side markers at the edge
of the image. It is important to note that these
distances were determined for the image on the
primary direct (analogue) monitor in line before
digitisation. Video grabber systems for compu-
ter processing are often not exactly set to the
proportions of the image generated by the ca-
mera. It is also possible to make a comparison
of'the spatial resolution before and after digiti-
sation, which will be affected by the number of
pixels used in the digitising system of the com-
puter. The images were captured through our
own special software package BTHERM on
a Hewlett Packard Pentium Netserver LD Pro
(4). The frame grabber was set to capture the
AGEMA 782 images at 128x128, Agema 570
and Infra- metrics images were set to 256x266,
while the Nikon was set at 512x512.

Finally, the target was positioned in the centre
and four corners of the image for each system
and field size to detect possible distortion at the
limits of the image. The procedure is shown in

figure 2.

The different specifications of the cameras in-
cluded in this study are shown in table 1.
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Figure 2

Schematic diagram of the IR camera and test target with edge markers

Table 1
Specifications of the cameras included in this study

Agema 782 M (1982)

Agema 570

Inframetrics

Thermacam Nikon Laird 3A

Single element

Platinum Silicide

Platinum Silicide Platinum Silicide

detector Indium Antirnonide Uncooled Micro- 256x256 FPA 811 x608 FPA
scan 12.6 fps Bolometer 320x240 65536 pixels 41 0,000 pixels
Results Bar Resolution

The images of the target for each of the distan-
ces/ field size FOV are shown in figs 3 - 5. The
close up image made with the Inframetrics sys-
tem indicates some barrelling when the lens
was used in close up (fig 6). Reflection from
the lens was also shown to affect the image
with the very close up pictures taken with the
Inframetrics, although this effect was not shown
in the other thermograms. The tests on geome-
tric distortion across the image were otherwise
all even, an example of the Nikon Laird at
50x50cms FOV is shown in figure 7.

The NIKON System, the largest instrument
48cms long including the lens and total weight
of 10 Kg had the highest number of pixels per
image and showed even resolution of the 2mm
bars both vertical and horizontal at the largest
field of view in this test. (Fig 10).

In general the greatly improved resolution of
the newer focal plane arrey systyms is evident.

The target pattern is designed to provide bars in
both the vertical and horizontal, and in spot
sizes from 1-5 mm . Comparison of the hori-
zontal and vertical bars resolved are shown in
figs 8,9 and 10. For minimum focus, 20x20cms
FOV and 50x50cms FOV respectively.

Spot resolution

The resolution of a single spot was adaquate for
1 mm with the Agema 570, Inframetrics 16°
lens and the Nikon Laird Systems. These re-
sults are shown in figure 11 and 12, which also
demonstrate that the older AGEMA 782 was
only able to resolve Smm for both FOV’s under
the conditions of this laboratory test.

Discussion

All optical and electronic imaging systems
have limits for performance. It is a physical
principal that spatial resolution of an optical
system will decrease with increasing distance
between the camera and the target. Some of'the
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Agema 570 Nikon

Figure 3
Four IR cameras to compare the target images at 20x20 cms field of view

Agema 782

GEMA

Battory La low

LB

Agema 570 Nikon

Figure 4
Four IR cameras to compare the target images at 50x50 cms field of view

10
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Agema 782 Inframetrics

L

Agema 570 Nikon

Figure 5
Four IR cameras to compare the target images at minimum focus

16°Lens 16°Lens

nframetri

32°Lens, 32°Lens,

Figure 6
Comparison of the inframetrics camera at 20x20 cms (left column) and 50x50cms (right column) using both
16° ans 32°lenses.

11
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Figure 7

(mm)

Camera Type

Histogram of the thinnest bars resolved by each system at the minimum focus.

Figure 8
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new FPA camersa provide a zoom facility. This
enlarges the image of the object, but is purely
an electronic magnification, which results in
loss of image definition depending on the num-
ber of pixels forming the original image. The
process of digitisation can result in some reso-
lution loss, although the digitisation program-
me cannot provide more pixels than are ori-
ginally found in the image. For this reason, the
NIKON images were the only ones which
could be usefully digitised at 512x512, the up-
per limit of the particular board in the computer
used for this study.

This study confirms that many of the mechani-
cal systems in use for medical thermography
still need to be kept at minimal distances from
the patient to obtain the best results, Further-
more, where repeated examinations are made
to quantify changes due to disease or therapy,
these distances should be standardised, to
avoid variations in the spatial resolution of the
thermograms. This study was performed with
an Aluminium plate which had had the pattern

printed on by the etch photo resist method. This
target was constructed by Dr Plassmann at the
University of Glamorgan, UK. to follow the
larger target used in 1980, but providing spot
and lines down to 1 mm in size and thickness.
The emissivity of the plate differs from that of
human skin, but adequately serves for an in-
ter-machine comparison.

It has been proposed that spatial resolution of
2mm may be necessary to adequately resolve
the thermal pattern arising from a superficial
blood vessel. There are, however many differ-
ent factors which contribute to the thermal im-
age of a blood vessel, including size of the
vessel, temperature of the blood within the ves-
sel, depth and type of skin tissues between the
vessel and the skin surface. The temperature
distribution above a subcutaneous vessel will
generally fall off from a maximum just above
the vessel. However, there is also a thermal in-
teraction between neighbouring vessels so that
the resulting emission of heat may be maximal

5 5-
4 W Horizontal
@ Vertical & [ Point Resolution
Spatial |3 34
Resolution Point Resolution
(mm) |21 (mm) 21
T S
B8 o3 & &£ 8
Camera Type Camer; Type
: Figure 11
Figure 9 ;
Histogram of the thinnest bars resolved by each H1sttogra1t1128f2t}6e smglée\s]t spot resolved by each
system at 20x20cms FOV System at 20x2Uems
5] M Horizontal 5
n @ Vertical 4- @ Point Resolution
Spatial [3- Point 3
Resolution Resolution
(mm) |2 (mm) 21
14 1 .
= > P 5 = Z
3 39 % 3 3 §
n3 ©3 2 8 §
LR
Camera Type Camera Type
Figure 10 Figure 12
Histogram of the thinnest bars resolved by each Histogram of the smallest spot resolved by each
system at 50x50cms FOV system at 50x50cms FOV
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over the vessel, but could develop maxima be-
tween the vessels. ( 5.)

IR. Imaging uses radiative heat from the skin
surface and cannot “see” deeper structures.
However, conduction of heat to the surface can
be high in certain anatomic locations and if the
surrounding tissues are cooler, an apparently
sharp image results.

The study shows that the modern focal plane
array detector systerns offer much higher spa-
tial resolution than the earlier systems, so that
the critical attention to distance may become
loss important for quantitative studies. It is also
possible to image larger areas of the body
within the 2-3rnm spatial resolution test than
was previously possible. Human skin and vas-
cular structures are not as sharply defined as a
man-made target. Heat patterns over vascular
structures is likely to follow a gaussian distri-
bution, and do not provide the sharp edges cre-
ated by a printed target. Nevertheless, clinical
studies show microvascular skin structures more
readily with the FPA systems than that nor-
mally achieved with the single element ima-
gers, In some clinical applications the thermal
changes can be both gross (>1°C) and diffuse,
so that these improved images may be of lim-
ited benefit. However, when any region of the
body studied by thermography contains vascu-
lar features, the improved resolution is of spe-
cial value. The faster, real time video like
signal is also easily processed using modem
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signal processing techniques. These all con-
tribute to the desired goal of the medical ther-
mographer, to have good technology and lower
cost. This must have a favourable in- fluence
on the potential expansion of applications and
clinical use of this high performance tech-
nique.
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The Thermal Image of Patients Suffering
from Carpal Tunnel Syndrome with

a Distal Latency Higher Than 6.0 msec
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Austria

Summeny

Objective of this study was to determine, if patients with a distal latency of the median nerve higher than
6.0 msec present with a hyperthermic pattern. The thermal patterns were defined by the difterence ol the
mean skin temperature of the median nerve innervated area minus the mean skin temperature of the ulnar
nerve innervated area. A difference of at least 0,5 degrees was defined as a hyperthermic pattern. A warmer
ulnar area of 0,5 degrees or more was defined as a hypothermic pattern.

Thermograms were taken of 52 hands in 26 subjects before and every 3 minutes atter a moderate cold
stress test (CST) for 20 minutes. in all subjects a nerve conduction test of the median nerve was performed
bilaterally. Distal latency was higher than 6 msec in [ 5 hands (sgvere carpal tunnel syndrome ~sC). between
4.4 and 5.8 msec in 17 hands (moderate carpal tunnel syndrome=mC ), and the remaining 20 hands showed
the distal latency in the normal range.

Before CST. 5 sC-hands presented with a hyperthermic and 3 hands with a hypothermic pattern. 7 hands
with mC showed a warm median nerve area, 2 hands with presented with a warmer ulnar nerve area. A
hyperthermic pattern was seen 4 times in the 20 healthy controls and 3 times a warmer ulnar skin arca was
found in this group.

10 minutes after CST 5 hands with sC, 5 hands with mC and 4 control hands showed a hyperthermic
pattern. A hypothermic pattern was found in 2 sC hand, 5 mC and 4 control hands. At this time. the
temperature of the median nerve area had recovered to baseline readings in 14 controls. 10 m( hands and
6 sC hands. 20 minutes after CST. the median nerve temperature has not recovered in 5 controls, 3 sC and
2 mC hands.

In conclusion, there is a slight increase of the frequency of hyperthermic patterns in patients with severe
carpal tunnel syndrome indicating that the entrapment of the median nerve is followed by a loss of the
autonomic function in these patients

Key words: Carpal tunnel syndrome, hyperthermic pattern, hypothermic pattern. distal latecy. cold stress
test

Das Wiirmebild von Patienten mit Karpaltunnelsyndrom mit einer distalen Latenz linger als 6,0 msek

Ziel der Studie war es zu kldren, wieviele Karpaltunnel-Patienten mit einer Latenz von mehr als 6 mscc
ein hyperthermes Verteilungsmuster in der Thermographie zeigen, Das thermische Muster wurde durch
Bestimmung der Differenz aus der mittleren Temperatur im medianus-innervierten Gebiet minus der
mittleren Temperatur des ulnaris-innervierten Gebietes bestimmt. Ein Unterschied von zumindest 0.5 Grad
wurde als hyperthermes Muster bezeichnet. Fand sich das ulnaris-innervierte Gebiet um zumindest 0.5
Grad wirmer wurde ein hypothermes Muster beschrieben. Bei 26 Personen wurden dic Thermogramime
von 52 Hinden vor und nach einem moderaten Kiltestresstest (KST) durch 20 Minuten im Abstand von
5 Minuten erhoben. Bei allen Personen wurde beidseits die Nervenleitgeschwindigkeit des N. medianus
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N.medianus bestimmt. Die distale Latenz war bei 15 Handen linger als 6 msec (ausgeprigtes Karpaltun-
nelsyndrom =aK), an 17 Hianden zwischen 4,1 und 5,8 msec (miBiges Karpaltunnelsyndrom= mK}. und
im Normalbereich bei den verbleibenden 20 Hinden.

Vor dem KST, fand sich an 5 aK-Hinden ein hyperthermes und 3 Hénde ein hypothermes Muster. 7 Hinde
mit mK boten ein warmes Medianusgebiet und 2 Hande dieser Gruppe zeigeten ein warmes Ulnarisgebiet,
4 mal wurde von den 20 gesunden Hénden ein hyperthermes und 3 mal ein hypothermes Muster gefunden.

10 Minuten nach dem KST boten 5 Hinde mit aK, 5 Hinde mit mK and 4 gesunde Hénde ein hyperthermes
Muster. Ein hypothermes Medianusgebiet fand sich an 2 aK~Hianden, 5 mK-Hinden und 4 gesunden
Hinden. Zu diesem Zeitpunkt hatten 17 gesunde Hénde, 12 mK-Hande und 9 aK-Hande die Ausgang-
stemperaturen wieder erreicht.. 20 Minuten nach dem KST. blieb die Temperatur des Medianusgcbictes
bei 5 gesunden, 3 aK- und 2 mK-Hénden unterhalb der Ausgangstemperatur.

Als Schiufifolgerung zeigt sich eine geringer Erhshung der Haufigkeit eines hyperthermen Musters bei
Patienten mit ausgepragtem Karpaltunnelsyndrom. Dies ist ein Hinweis darauf, dal die Einklemmung des
Mittethandnerven von einem Verlust der autonomen Funktion bei diesen Patienten begleitet ist.

Schltisselworter: Karpaltunnelsyndrom, hyperthermes Muster, hypothermes Muster, distale Latenz, Kil-

testresstest

Introduction

Diagnosis of carpal tunnel syndrome (CTS)
by thermography is still under debate. Several
authors (1,2,3,4,5) have claimed the possibi-

lity to diagnose the entrapement of the median -

nerve at the wrist by thermal imaging. Unfor-
tunately most of these paper have some me-
thodologic flaws, but other publications (6,
7,8) with better design were not able to con-
firm the value of thermography for the dia-
gnosis of CTS. Recent systematic reviews (9,
10) of that topic have concluded, that thermal
imaging cannot be recommended for the dia-
gnosis of peripheral nerve entrapment syndro-
mes. Lang has pointed out that thermography
is not a diagnostic test but a valuable tool for
assessment of the functional state of the auto-
nomous nerve system (9). Uematsu (11) de-
seribed difierent patterns in partial or total
nerve injury. High sympathetic activity results
from incomplete nerve destruction visible by
vasoconstriction and low skin temperature in
the affected area. Dissection of the nerve is
followed by the loss of sympathetic activity
with the consequence of vasodilation and in-
creased skin temperature.

Hobbins (12) combined the thermal pattern
with the time course of nerve injuries. He
suggested the occurence of a_hypothermic
dermatome in the early phase of nerve entrap-
ment and hyperthermic dermatomes in the late
phase of nerve compression. Unfortunately
data about classification of CTS with respect
to the actual thermal pattern are not available.

A study was performed to answer the question
how many patients with a distal latency of the
median nerve greater than 6.0 msec present
with a hyperthermic paitern 7

Methods

All subjects in the study were acclimatised for
15 minutes with bare arms in a room tempe-
rature of 24° C., Thermal images were perfor-
med of the dorsal hands prior to a cold stress
test (CST, 3) and immedeately, 5, 10 minutes
after. 15 minutes after the CST images were
taken from a total of 42 hands and at 20
minutes after CST thermograms were avail-
able from 30 hands. Either an Agema 870 and
NEC san-ei thermotracer were used to collect
data..

Regions of interest were defined on cach
thermogram: the index finger for the median
nerve and the little finger for the ulnar nerve.
Additionally the areas of the sensory distribu-
tion on the palm projected to the dorsum of
the hand were defined for each nerve

A high correlation was found between the
temperature of the index finger and the senso-
ry area of the median nerve (r=0.95) and the
ulnar area and little finger (r=0.95) respecti-
vely (15).

A hypothermic pattern was diagnosed, if the
mean temperature of the index was at least 0.5
degrees higher than the mean temperature of
the little finger. The mean temperature of the



index at least 0.5 degrees lower than the mean
temperature of the little finger was defined as
a hypothermic pattern. The frequency of hy-
perthermic and hypothermic patterns was as-
sessed before, 5, 10, 15 and 20 minutes after
the cold stress test

Temperature recovery was defined as the ac-

tual temperature difference to baseline rea-

dings less than 0.5 degrees (13). Thermal
recovery was assessed for the index finger 10,
15 and 20 minutes after the cold stress test.

In all patients nerve conduction measurements
of both median nerves were performed. Pati-
ents presenting with a distal latency higher
than 6.0 msec were diagnosed as severe carpal
tunnel syndrome (sC). Hands with a distal
latency between 4,1 and 6,0 msec were label-
led as moderate carpal tunnel syndrome (mC).

Descriptive statistics were performed. The
frequency of patterns was analyzed by the chi-
square ftest using the programme SPSS -PC
4.0. For comparison of temperature values
and distal latency between groups, the Mann-
Whitney test was used.

Results

A total of 52 hands of 26 subjects ( 8 men and
18 women, age (mean % standard deviation):

Table 1 Temperature values
Severe CTS {mean £ standard deviation)

Original article

58.4 + 18.4) were investigated. Nerve con-
duction testing revealed 15 hands with severe
CTS (distal latency (mean * standard devia-
tion) 8.5 £ 2.5}, 17 hands with moderate
CTS (distal latency (mean * standard devia-
tion} 4.9 + 0.5) and 20 healthy hands (distal
latency (mean * standard deviation) 3.6 %
0).3). The distal latency was significantly dif-
ferent in all groups (p-values between 0.0013
und 0,0028). Patients with either severe or
moderate carpal tunnel syndrome were signi-
ficantly older than subjects without nerve en-
trapment.

Table | shows the absolute temperature values
in the three groups of hands. A significant
difference was found in the comparison of
hands with moderate CTS and healthy hands
for temperature values of the little finger prior
to the CST (2-tailed p=0.03}. All other tem-
perature readings were just hel(m's'g,niﬁcance
at this measurment point (2-tailed p-values
between 0.06 and 0.16).

Table 2 details the octurence of thermal pat-
terns at all measurment intervals. No signifi-
cant difference of pattern distribution was
revealed by chi-square testing (p-values be-
tween 0.92 (at the comparison of sC and
healthy hands 10 minutes after CST) and 0.25
(at the comparison of mC and sC 5 minutes
after CST).

time number | median nerve | ulnar nerve  index finger *C Jintle finger °C
arca °C arca °C
belore 15 25+ 2.1 32.2 & 2.1 32.2 £ 3.1 321+ 26
5 min after 15 3t 2.2 310+ 22 30.8 £ 3.1 e+ 29
10 min after 15 323+ 25 322+ 25 323+ 3.3 24+ 28
15 min after 13 33.0 + 2.3 329+ 1.8 328+ 3.0 329+ 2.1
20 min after 7 321+ 2.1 3214 1.5 325 £ 3.2 2.6 £ 19
moderate CTS
time number | median nerve  ulnar nerve | index finger “C Y hittle finger °C
area °C area °C
hefore 17 I+ 2 Jid 2 31.6 &£ 2.6 3.3+ 23
5 min after 17 30.6 £ 2.0 30.2 + 21 299 + 2.8 29.9 = 3.0
10 min after 17 3l 24 | 36206 31.6 &£ 3.3 3.5 4 31
L5 min after 14 33.0 + 2.3 31.5 + 2.5 3L6 £ 3.0 M5+ 29
20 min after 8 31.7 & 2.1 3.1 £ 2.3 31.5 £ 3.1 31.0 &+ 3.2
healthy hands
time rnumber | median nerve | ulnar nerve |index finger °C | little finger °C
arca °C arca °C
hefore 20 32.7 + 2.1 27+ 1.6 329+ 1.8 330 4 1.4
5 min after 20 9 +1.7  3N6x£19 0 32,3+ 23 3.3 4 2.2
10 min after 20 B0+ 13 30xi2 334+ 1.9 334 = 1.6
15 min after 15 32+ 14 0 331 +£1.3 335 £ 2.1 332+ 1.8
20 min after 15 3115 32.9 % 1.4 33.0 £ 2.1 328 =19
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10 minutes after CST 9 ( 60%) hands with sC,
12 (70,6%) with mC and 17 (85%!} healthy
hands presented complete temperature reco-
very. 20 minutes after CST 3 sC, 2mC and 5
healthy hands still showed temperature rea-
dings below the values prior to the CST
indicating Raynaud s phenomenon of the in-
dex finger.

Discussion

Hands with severe CTS showed the lowest
rate for thermal recovery at 10 minutes after
cold stress test when 85 % of healthy hands
have reached baseline temperature readings.

A total of 5 hands (3sC, 2mC) presented with

a pathological temperature gradient of the
index 20 minutes after applying a mild cold
stress test indicating cold-induced vasocon-
striction. Raynaud’s phenomenon of single
fingers was described in patients suffering
from carpal twnnel syndrome (13,14) or from
thoracic outlet syndrome (13,15) and its fre-
quency might be underestimated in nerve en-
trapement syndromes. An association between
reflex sympathetic dystrophy and generalized
abnormal response to cold challenge was dis-
cussed (16.17). But the disturbence of skin
temperature as the only symptom of our 5
patients does not fulfill the diagnostic criteria
of chronic regional pain syndrome {(CRPS)
type 2 (18).

Table 2 Thermal patterns

A slight increase of the frequency of hypert-
hermic patterns was found in hands with se-
vere CTS during rewarming. This may be the
indication for a loss of autonomic function in
severe entrapment of the median nerve. Hy-
perthermia is a well acceptetd sign for the Toss
of sympathetic function. Monitoring of sym-
pathetic blocks (18, 19) or surgery (20) by
thermometry was frequently recommended.

Unfortunately the natural course of carpal
tunnel syndrome is only poorely understood.
It seems that the delay of the distal latency is
slowly progressive over time (21). Patients
with changes of the conduction velocity of
sensory nerve fibers only, rarely go to alfect
motor fibers {21). As sensory and motor fibers
are thickly-myelinated nerves and more vulnar-
able to pressure than thin autonomic nerve
fibers (9), disturbances of the autonomic func-
tion will not occur regularly during the
natural course of carpal tunnel syndrome.
Knowledge of the loss of autonomic regulation
in the area innervated by the median nerve
might contribute to the assessment of a possi-
ble benefit from decompressive surgery for
CTS-patients.

An earlier study (22) found a specificity of
83% for clinical symptoms using the tempe-
rature difference between the index and the
little finger at a cutoff point of 0.05 degrees.
The occurrence of pathological temperature

severe CTS

time B ] hyperthermic isothermic hypothermic
before 5 7 3

3 min after 41 1o 1

10 min after 3 8 2

15 min after 7 5 1

20 min after 7 2 |
moderate CTS

time hyperthermic isothermic hypothermic
before 7 8 2

5 min after 3 9 5

10 min after 3 7 3

15 min after 4 [§) 4

20 min after -4 4 ! -
healthy hands

time hyperthermic isothermic hypothermic
before 4 i3 3

5 min after 3 11 4

10 min after 4 12 4 B
15 min after 5 9 1

20 min arter 6 8 1




differences in asymptomatic hands, found in
the earlier and in this study (7 of 20 healthy
hands presented with a pathological pattern),
may explain the low sensitivity of thermogra-
phy for the diagnosis of carpal tunnel syndro-
me.
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Infrarotthermographie zur Evaluierung des
Erfolges physikalischer Therapie bei
Patienten mit klinischem Verdacht auf
Thoracic Outlet Syndrome
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Kurzfassung

Der diagnostische Wert der Infrarotthermographie zur Diagnostik der milden Form des durch andere
bildgebende oder neurophysiologische Verfahren nicht sicher fabaren Thoracic Outlet Syndrome
(TOS) wurde bereits nachgewiesen. Vor und nach drei verschiedenen Stref3tests werden Thermogramme
beider Hande angefertigt und die Differenz der mittleren Temperatur des Zeige- und Kleinfingers, stell-
vertretend fir die Versorgungsgebiete des N.medianus und N.ulnaris, berechnet. Eine Temperaturdiffe-
renz >0,5° wird als pathologisch angesehen. Diese Tests wurden in einer Gruppe von 10 Patienten vor
und nach physikalischer Therapie durchgefiihrt. Der signifikante Unterschied der thermographischen
Ergebnisse vor und nach Therapie korreliert gut mit der Besserung der klinischen Symptome nahezu al-
ler Patienten. Daher scheint die Infrarotthermographie auch ein geeignetes Verfahren fur den Nachweis
des Therapieerfolges bei Patienten mit TOS zu sein.

Schliisselworter: Thoracic Outlet Syndrome, physikalische Therapie, Thermographie

Infra red thermography for the assessment of physical therapy for patients with suspected thoracic
outlet syndrome

The diagnostic value of Infrared Thermography for the diagnosis of the mild form of Thoracic Outlet
Syndrome (TOS) has already been proven. Before and during three different stress tests, thermograms of
both hands are taken. The mean temperatures of the second and fifth finger on the same hand, represent-
ing the areas supplied by the median and ulnar nerve, are compared. Acooling greater 0.5° of one of these
fingers compared to the other proves the anamnestical paresthesias and sensation of cooling and rein-
forces the diagnosis of TOS. In a group of 10 patients these tests were performed before and after physi-
cal therapy. A significant difference of thermographic findings after therapy is correlating well with the
clinical improvement in almost all patients. Therefore the usefulness of IR-thermography as a method of
monitoring the success of treatment of patients suffering from TOS seems to be proven.

Key words: Thoracic Outlet Syndrome, Physical Therapy, Thermography

Einleitung

Unter dem Begriff “Thoracic Outlet Syndro-
me” (TOS) werden eine ganze Reihe verschie-
dener Kompressionsphanomene von Nerven
und GefaRen der oberen Extremitat, genauer
gesagt im Bereich der oberen Thoraxapertur,
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zusammengefaft. Grundséatzlich wichtig scheint
uns die Differenzierung zwischen der Kklassi-
schen Form des TOS (1) mit schweren neurolo-
gischen und vaskuldren Ausféllen, und der so-
zusagen “milden” Form, bei der diese Ausfalle




nicht so schwerwiegend oder nur zeitweise
auftreten. Wahrend die Ursache der Er- kran-
kung in der sehr seltenen ersten Gruppe oft eine
anatomische Variante, wie zum Beispiel eine
zusétzliche Halsrippe oder ein fibroses Band
zwischen einem Querfortsatz eines Halswir-
bels und dem Schlisselbein ist, stehen die
mdglichen Ursachen flr die milde Form meist
in Zusammenhang mit der Haltung im Bereich
der unteren Halswirbelsdule und des Schulter-
glrtels. Die Patienten dieser zweiten Gruppe kla-
gen meist Uber zeitweise auftretende Pardsthesien
und Kaltegefiihl in den Fingern, haufiger im Ver-
sorgungsgebiet des N.ulnaris als in dem des
N.medianus. Die primare Verdachtsdiagnose
lautet daher meist Sulcus ulnaris Syndrom
oder Karpaltunnelsyndrom.

Die apparative Diagnostik der milden Form
des TOS gestaltet sich auferst schwierig (2), da
die oben beschriebenen Symptome, im Gegen-
satz zur schweren Form, selten durch eine faR-
bare pathologische Veranderung der Morpho-
logie der betroffenen Strukturen begriindet sind.
Elektromyographie, Nativrontgen, CT (3) und
MRI (4) sowie in den Fallen mit vaskularer Af-
fektion (5) auch GefélRdoppler und Angiogra-
phie, die bei der schweren Form durchaus dia-
gnostisch erfolgreich sein kdénnen, sind zum
Nachweis der milden Form nicht geeignet. Selbst
die vom Ansatz her funktionellen Untersu-
chungsmethoden der Elektrodiagnostik (6) wie
Messung der Nervenleitgeschwindigkeit (7, 8)
und Evozierte Potentiale (8, 9) bringen keine
verlaBlichen Aussagen. Somit bleibt auler den
Klinischen StreRtests wie dem Costoclavikular-
maneuver, dem Hyperabduktionstest und dem
Adson-Maneuver als apparativ-diagnostische
Mdg- lichkeit nur die Infrarotthermographie
(10, 11), deren Sensitivitat und Spe- zifitat bei
dem beschriebenen Patientengut bereits nach-
gewiesen wurde. Auch die VerlaRlichkeit der
Auswertung der thermographischen Ergebnisse
wurde bereits untersucht (12). Ziel dieser Arbeit
ist es, die Wertigkeit der IR-Thermo- graphie als
Instrument zur Kontrolle des Therapieerfolges
von physikalischer Therapie bei Patienten mit
Symptomen der milden Form des TOS zu Uber-
priifen.

Methode

Alle Patienten wurden bei der klinischen Un-
tersuchung durch Durchfiihrung von Hyperab-

Originalarbeit

duktionstest, Costoclavikularmaneuver und Ad-
son- Maneuver auf Symptome im Sinne eines
TOS unterzogen. Zumindest ein positiver kli-
nischer Test war Voraussetzung fir die Durch-
fihrung der folgenden thermographischen
Untersuchung. Nach 15-mintitiger Adaptation an
die Raumtemperatur von 24°C wurden von jeder
Hand der Patienten vier Thermogramme ange-
fertigt. Das erste vor den Tests und die weiteren
jeweils wéhrend bzw. nach einem der Provoka-
tionstests, und zwar wéhrend des Hyperabduk-
tionstests (Oberarm im Schultergelenk maximal
abduziert, Ellbogen 90° gebeugt, Handflache
nach ventral weisend unter maximaler Inspira-
tion und maximaler Kopfdrehung zur betroffe-
nen Seite), nach der FaustschluRprobe (30 mal
schlieRen und 6ffnen der Faust bei wie oben ab-
duziertem Arm, mit der Intention, einen vaskula-
ren Stre} auszutiben), und schlieflich wahrend
des modifizierten Adson’s Tests (herabhangen-
der Arm, maximale Inspiration und Kopfwen-
dung zur Gegenseite, Abbildung 1). Dann wurde
durch Erstellung einer “region of interest” die
mittlere Temperatur des zweiten und fiinften
Fingers als Hautversorgungsgebiete des N.me-
dia- nus bzw. N.ulnaris gemessen, und eine Diffe-
renz >0,5°C als pathologisch im Sinne eines
TOS gewertet.

An einem Kollektiv von 10 Patienten, alle
weiblich, mit einem Alter von 43-59 Jahren
(Median: 52) wurden diese thermographischen
Tests vor und nach physikalischer Therapie
(der zeitliche Abstand zwischen erster und zwei-
ter Thermographie betrug 3 bis 11 Wochen mit
einem Median von 5) durchgefiihrt. Von den 10
Patientinnen klagten vor der Therapie 7 Uber
beidseitige Beschwerden, 2 nur rechts und eine
nur links.

Die Therapie bestand in allen Fallen aus Ein-
zelheilgymnastik, deren Ziel einerseits die Er-
weiterung des costoclavicularen Raumes bzw.
der Scalenusliicke, und andererseits die Kraf-
tigung der medialen Schulterblattfixatoren und
somit eine Gesamtverbesserung der Haltung des
Schultergirtels war. Je nach klinischer Sympto-
matik erhielten einige Patienten zuséatzlich Elek-
trotherapie in Form von Impulsgalvanisationen
50/70 mit den Elektroden im Nacken und an der
Hand oder Warmetherapie (Moorpackungen
oder Munari) und Teilmassagen im Bereich der
HWS und des Schulterglirtels.
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Thermogramme der rechten Hand einer Patientin vor (obere Zeile) und nach (untere Zeile) Therapie,
links vor den Stref3tests und rechts nach der FaustschluRprobe. Man beachte die mittleren Temperaturen

Mittelwerte

Abbildung 2:
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Mittelwerte der Temperaturdifferenzen zwischen Zeige- und Kleinfinger der symptomatischen Hande vor

und nach Therapie, = 95% Vertrauensintervall.
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Ergebnisse

Die oben beschriebene Therapie fiihrte bei 7
der 10 Patientinnen zu einer deutlichen Klini-
schen Besserung, eine Patientin hatte zuvor
beidseits und nach der Therapie nur mehr auf
einer Seite Beschwerden, und bei zwei Patien-
tinnen kam es sogar zu einem volligen Ver-
schwinden ihrer Beschwerden.

Neben diesem erfreulichen klinischen Ergeb-
nis zeigt die deskriptive Statistik eine im Schnitt
deutliche Verminderung der Temperaturdiffe-
renzen nach der Therapie (Abbildung 2). Die
Abkirzungen bedeuten in allen Abbildungen:
V: vor den Tests, H: wahrend Hyperabduk-
tionstest, F: nach Faustschluf3probe, A: wéh-
rend des Adson- Maneuvers, und V2, H2, F2,
A2: dieselben bei der zweiten thermogra- phi-
schen Untersuchung, also nach der Therapie.

Noch anschaulicher wird die Verminderung
der Temperaturdifferenzen zwischen Zeige-
und Kleinfinger durch die Darstellung der
Streudiagramme (Abbildung 3), wo die Diffe-
renzen der einzelnen Tests am selben Individu-
um vor und nach Therapie gegenuber ge- stellt
werden. Der Punkt oberhalb der eingezeichne-
ten Diagonale bedeutet eine gréRere Differenz
nach Therapie (“Verschlechterung”), auf der Di-
agonale gleiche Differenz und un- terhalb der
Diagonale geringere Differenz nach Therapie
(“Besserung”). Fur die Darstellung dieser Streu-
diagramme wurden nur die symptomatischen
Héande der Patientinnen ausgewertet, das schraf-
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Abbildung 3
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fierte Rechteck in der linken unteren Ecke soll
den Normbereich (Temperaturdifferenz <0,5°)
veranschaulichen.

Die Durchfihrung des Wilcoxon Tests fur
Paardifferenzen brachte fiir das Thermogramm
vor den Tests ein hochsignifikantes Ergebnis
(p=0,0005), keine Signifikanz beim Hyper-
abduktionstest (p=0,07), und signifikante Un-
terschiede flir Faustschlu3probe (p=0,01) und
Adson- Maneuver (p=0,03).

Diskussion

Sehr anschaulich wird die Korrelation zwi-
schen Klinik (alle Patienten berichteten tber
eine Besserung) und thermographischer Unter-
suchung am Beispiel des Thermogramms vor
den Tests dargestellt. Wenn auch nur wenige
Ergebnisse nach der Therapie innerhalb des
Normbereichs liegen, so kommt es doch zu ei-
ner deutlichen Besserung, also Verminderung
der Temperaturdifferenz zwischen Zeige- und
Kleinfinger. Jedenfalls war diese Entwicklung
deutlicher als die der zugegebenermalien
schwieriger, weil subjektiv, zu beurteilenden kli-
nischen Tests, die nur bei etwas weniger als 50%
der Patienten nach der Therapie negativ gewor-
den waren.

Die Effektivitat der Infrarotthermographie als
Instrument zum Therapiemonitoring wurde
unter anderem bereits beim Beschwerdebild
der Epicondylopathie (13) nachgewiesen. Ther-

T R

20 ................. ................. ................ ............... u

Vergleich der Temperaturdifferenzen vor und nach Therapie am einzelnen Individuum, Streudiagramme.
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mographische Untersuchungen wurden aller-
dings nicht nur zur Uberpriifung der Wirksam-
keit physikalischer Behandlungen (14), son-
dern auch in der klinischen Pharmakologie (15)
erfolgreich angewandt.

Die Ergebnisse dieser Studie bestatigen einer-
seits die Effizienz einer heilgymnastischen
Therapie bei Patienten mit klinischen Be-
schwerden im Sinne eines TOS, und anderer-
seits wird die Wertigkeit der Infrarotthermo-
graphie bei diesem Patientengut nicht nur als
priméares Diagnostikum, sonder auch als vali-
des Mittel zur Uberpriifung des Therapieerfol-
ges aufgezeigt.
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Report

Thermology on the Internet

K.Ammer

General Secretary of the European Association of Thermology; Vienna, Austria

Introduction

Worldwide information is growing every min-
ute and the world wide web is one of the most
accepted mediums nowadays to generate and
distribute informations. Although the quality
of the information found on the web is inhomo-
geneous and only a part of the contents meet
the requirements for science, the internet con-
tributes greatly to the evaluation of products,
techniques and procedures.

The publication of scientific papers has already
been modified by this new medium and most of
the important medical publishers produce printed
and online versions of their journals in parallel.
Abstracts and sometimes full text versions of
papers from the major medical journals can be
accessed on the web.without charge.

The advertising business is highly affected by
the rapid growth of the internet. Web design is
one of the best paid areas in graphic design.
Selling on the internet is also a growing busi-
ness and nearly everyone is making an attempt
to produce his personal web page.

It is therefore clear, that thermology is not ex-
cluded from this development. During regular
searches for web sites with the key words
»thermography“,,.thermology* or ,,infrared im-
aging* the author has found some useful and
some annoying sites. Both are reported here.

Web sites dealing with thermology can be gen-
erally classified into 4 groups: equipment, ap-
plications, users and publications.

Equipment
Nearly all manufacturers of infra red imagers
have their own website, partially produced in

cooperation with their main distributers. Table
1 lists the addresses of these sites. Most of them
include some pages on application of thermo-
graphy. In the medical field unproven conclu-
sions and out of date indications for the use of
this technique are sometimes promoted. | think
that the representatives of the ther- mology so-
cieties should contact the authors of these web
sites and try persuade the authors to modify the
contents of the recommendations for medical
use, if they are not in line with the actual status
of science in thermology. Unless those inaccu-
racies can be removed, there could be problems
for the correct understanding of the technique.

Most of the equipment is designed for indus-
trial use only and and must be adapted for medi-
cal thermal imaging, because of the working
temperature range or the lack of software for
quantification. Ashwin, Bales Meditherm and
Thermascan promote also the use of their equip-
ment for medical imaging. But based on the
given specifications, other products should
meet this task. Focal plane arrays have be-
come more common and some equipment is
available for less than 20.000 $. Special appli-
cations such as non destructive material testing
or use in wet marine environments are achieved
by special designed equipment. Sensors, soft-
ware, acquisation cards and systems for testing
infrared equipment are also offered on the net.
Contact thermometers used in ,regulation
thermography* are promoted in Germany and
the United States by one manufacturer.

The Electronic Technology Office of DARPA
(Defence Advanced Research Projects Agency)
has included Infrared Focal Plane Arrays and
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Table 1 Internet sites for Thermology equipment

ADDITIONAL http//thermographie.com

Agemahttp:http://equitronics.com/agema.htm
http://flir.com/products/rd/570.htm

Amiris
http://www.cplath.com/products/amiris2100.htm

Ashwin (Teletherm)
http://www.homel.gte/infrared

Bales http://www.balesscientific/equipment/

Cincinnati Electronics
http://www.cinele.com/products/dmdl/

Compix http://www.compix.com

Eidam (regulation thermography)
http.//home.t-online.de/home/EidamMedTech/
http://www.thermography.net

Electrophysics
http://www.electrophysicscorp.com

ETO-Sensors
http://www.darpa.mil/eto/sensors/index.htm

Flirhttp://flir.com/products/
http://www.electricnet.com/cofolder/flirsys.htm

Inframetrics
http://www.inframetrics.com/index.htm

Infrared http.//www.infrared.com

ISI
http://www.isigroup.com/products/index.html

Jenoptik http.//www.jenoptik-los.de/
http.//www.infratec.de/ittgsyst.htm

Land http://www.landinst.com/infr/

Lumitron http://www.lumitron.com
Meditherm http://www.meditherm.com
Mikron http://www.mikroninst.com

NEC San-ei:

http://nbn.de/thermo.htm
http://www.ebs-thermography.com/data-d/
index.htm

Nikon

http://www klt.co,jp/Nikon/LAIRD
http://www.ebs-thermography.com/
data-d/index.htm

Optimashttp://optoelectronic-world.com/
vsd/vsdco/optimas.htm

Raytheon (friher Amber):
http://lot-oriel.com/de/thermogr.htm
http:// lot-oriel.com/uk/amber.htm
http://lwww.raytheon.com/rtis/

SE-IR  http://www.seir.com

Spectrum
http://spectrum-instruments.com/iis.htm

Stressphonics
http://www.stressphonics.com

Thermal Wave http://thermalwave.com

Thermascan
http://www.thermascan.com

Vision Technologies
http://www.visiontechnologies.net/ir.html

Western Sensor
http://www.dmi.net/ir-sensor/index1.htm

Uncooled & Novel IR Detector Material in
their research programme.

Applications

1. Industrial and technical
1.1. Non destructive testing

Non destructive testing by thermal imaging of
material seems now to be the most intensively
investigated task in technical and industrial use
of thermography. Pulse locked thermo- graphy,
where energy given for a very short time to the
investigated material modifies the local ther-
mal response, is a very promising technique for
non destructive testing which is used in the
maintenance of aircraft.
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1.2. Buildings

Heat loss by leaks in the insulation of buildings
and roofs may be detected by thermal imaging.
Several conditions influence the thermo grams
of buildings and this application for thermo-
graphy is under serious discussion. Nevertheless
many of the thermographic services still offer
thermographic building surveys.

1.3. Electrics and Electronics

Changes of the electrical resistance of electric
or electronic equipment will affect the surface
temperature of such devices. Monitoring by
thermography may detect heating of compo-
nents, which may lead to electrical failures.




Differences in emissivity of the materials
usedcan cause misinterpretation of the thermal
images.

1.4. Infra red viewers

There is a wide field for the use of infra red
viewers ranging from military use and border
surveillance to fire fighting.

2. Medical
2.1.Medical thermography

Six sites include information on medical
thermography, three additional deal with re-
gulation thermography. Inframetrics and Flir,
the new owner of Agema, do not even mention
medical use of thermography.

Unfortunately, the quality of medical thermo-
graphy sites is in most cases rather poor, the
proposed indications out of date or now obso-
lete, the presented thermograms uncertain
(for example one thermogram of a female
breast has a temperature label ranging from
57.81066.3 °C!).The need for quantification is
not mentioned on any of these sites.

A service provider from Germany argues that
thermal imagers need nitrogen cooling and be-
cause of the high costs for equipment, he offers
support in medical application. What equip-
ment he does uses and is the rest of his service
actually as literal as this statement.

On the web pages in the german language a re-
lationship between thermography and compli-
mentary medicine is often made.

2.2. Regulations thermography

Asite of a German thermographic service pro-
viders gives an example for regulation ther-
mography of the female breast. An equipment
manufacturer for this measurement procedure
promotes his equipment in the US and in Ger-
many. The numbers of users cited is definitely
exaggerated.

3. Veterinary and other applications

Thermography as a diagnostic tool for disor-
ders of horses is promoted on two web sites. As
in the thermal images of humans quanti- tation
is not mentioned.

Publications can be found about the use of
thermography in botany performed in the uni-
versity of Heidelberg.

A paper in German reports on the use of infra-
red sensors for the detection of sick or injured

Report

wild animals during gras cutting or reaping
corn with large machinery.

4. Astronomy

Fascinating images from the universe can be
obtained from several sites dealing with infra
red astronomy. Most of them are totally or
partly supported by the NASA. The infrared
equipment and the research programme from
the Physics & Astronomy department at UCLA,
Avrizonais described on their home page. Some
abstracts of publications dealing with infrared
astronomy and also research reports can be de-
tected on the world wide web.

Institutions
National Physical Laboratory (NPL)

As the UK’s national standards laboratory, NPL
has a mission to satisfy the nation’s current and
future needs for physical measurement stan-
dards. Meeting this task, standards for infrared
and temperature measurements can be found
on this web site.

SPIE

The International Society of Optical Engi-
neering runs a big site with a great deal of
information of coming and past conferences,
education, optical standards, membership,
publications and industry news.The SPIE
journals can also be found online.

Thermographic services

Many commercials offer thermographic ser-
vices on the internet ranging from renting
equipment to industrial and medical applica-
tions. Several firms offer training facilities and
expertise in reviewing the results from thermal
imaging. Training courses can be found either
on the web sites of thermographic services or
on manufacturer’s sites.

Thermology Societies
Austrian Society of Thermology

The home page of the Austrian Society of
Thermology is under construction.

Australian Thermology Association

The Australian Thermology Association co-
operates with Meditherm and other Health Or-
ganisations engaged in counselling women
with health problems.

German Society of Thermology

The comittee of the German Socitey decided in
the last business meeting to install a web site
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for the society, which is currently under con-
struction.

Japanese Society of Thermology

The home page anonnouced by Prof. Fujimasain
several publications under the adress

http://biomed.poli-sci.saitama-u-ac.jp/bmth/

is not accessable on the net.Hopefully this in-
teresting site will be transfered to a new server
in the near future.

International Thermographic Society

This group based on chiropractice claims to
perform research and education in medical
thermography. Looking into the published
newsletter and some papers from one author
does not support the impression of a good med-
ical site.

QIRT

The Eurotherm Committee produced a web
site showing an overview of their conferences
on quantitative infrared thermography. This
organization is slowly starting to include medi-
cal applications in their programmes after hav-
ing realized that quantification of thermal im-
ages is an established procedure in medical
thermo- graphy.

Universities

The most important university web site for
medical thermography is to date the thermo-
graphy page of the University of Glamorgan.
(http://www.glam.ac.uk/pages/IR_ACHIVE
/ default.htm). This site provides the facility
to an archive of all issues of the journals
“Acta thermographica” and “Thermology”
and also a reference database including thermo-
graphic citations from 1989 to 1998. This
journal “Thermology international”” will be also
ac- cessable on this website with the table of
contents and some selected abstracts of papers.

In addition this university offers a PH.D. De-
gree by publications based on thermology.
More details can be found on the web page.

Conferences

The number of medical conferences on infra-
red imaging, thermology or thermography is
surprisingly small. Only one meeting in Tampa
on Infrared Thermal Imaging in Clinical
Practice held in January could be identified.
Announcements of other meetings from the
American Academy of Thermology, the Asian-
Pacific Conference or the THERMO- Con-
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gress in Budapest are not found. If one searchs
in the conference calendars of SPIE, the Na-
tional Societies for non destructive Testing or
the NPL some additional meetings of interest
can be found.

Manufactures and thermographic service pro-
viders offer long lists of training facilities for
infra red imaging.

Personal Web Pages

The CVs of staff members is a regular feature
of the web sites from universities. Therefore
the CVs of a number of proponents of infrared
thermography can ber accessed on the web in-
cluding Prof. R. Clark, Prof.l. Fujimasa, Prof.
B.Jones, Dr. H.Hooshang, Prof. RC. Purohit
and Prof.F.Ring .

Publications

Journals
Acta thermographica, Thermology

Both journals can be accessed in full text with
all illustrative images on the thermology page
of Glamorgan.

Revue Generale de Thermique, Infrared
Physics and Technology

Both journals are published by Elsevier, basic
informations can be obtained from the Elsevier
home page.

Thermology international

Table of contents and abstracts of selected pa-
pers will be available soon on the Glamorgan
website.

DACH

The journal of the German Society for Non- de-
structive testing contains some useful papers
on thermographic applications in this field.
Links to the national and international societies
for non destructive testings give access to some
abstracts or full versions of conference papers.

SPIE Journals Online

SPIE Journals Online is produced and main-
tained for SPIE by the American Institute of
Physics (AIP) as part of AIP’s Online Journals
Publishing Service. Issues are available online
at http://ojps.aip.org. Tables of contents and
abstracts may be viewed without subscription.
Full text is accessible to subscribers only.




General publications

Most of the medical thermography sites con-
tains some general publications on thermo-
graphy, also lists of thermographic references.
Sometimes papers from the IEEE meetings can
still be obtained. Some publications by chiro-
practors can also be found on the web.

Other Internet publications

Afull version of a thesis of a physicist study-
ing the heat flow on the surface of the ocean by
thermography is available.

Another paper reports the use of thermo-
graphy to assess the eruption of an vulcano in
Hawai.

Report

Attractivec pages on infrared astronomy can be
accessed.

Conclusion

A variety of thermologic information can be
found on the world wide web. As the quality of
publications in this medium is not regulated,
the consequence is a mixture of commercial
advertising, beliefs, promises and real science.
Nevertheless the internet seems to be a useful
means of promoting thermology and strict re-
view mechanism of the publications on the web
might help to avoid the possible harm for the
credibility of infrared imaging, resulting from
misuse of this technique.
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Kurzfassungen

Chronisches Regionales Schmerz-Syndrom
(CRPS)

K. Ammer

Ludwig Boltzmann Forschungsstelle fur Physikalische
Diagnostik (Leiter: Prim.Dr.O.Rathkolb), Wien

Unter dem Begriff Chronisches Regionale Schmerz-
Syndrom (CRPS) werden jene Beschwerdebilder
zusammengefasst, die friiher als Sympathische Re-
flexdystrophie, Algodystrophie, M. Sudeck oder
Kausalgie bezeichnet wurden. Atiologisch kann man
postraumatische (M.Sudeck), nervale, reflektori-
sche und idiopathische Formen unterscheiden. Der
Einschlul? der Kausalgie in die Diagnose eines CRPS
bedingt, dass die Erstbeschreibung des Krankheits-
bildes dem Amerikaner Mitchell zugeschrieben
wird. FuUr die posttraumatische Form ist der Ham-
burger Chirurg Sudeck als Erstbeschreiber zu
nennen.

Sudeck hat in seiner Schilderung der Erkrankung
eine Knochenentziindung postuliert, wohl aufgrund
des Vorliegens klassischer Entziindungszeichen wie
Schwellung, Rétung, Uberwdrmung, Schmerz und
ausgepragte Funktionsstérung. Die Hauttempera-
tur ist im Regelfall im Akutstadium erhdht und im
chronischen dystrophen Endstadium erniedrigt.

Seit langem wird eine Erhdhung der Aktivitét des
sympathischen Nervensystems eine pathogeneti-
sche Rolle beim CRPS zugesprochen. Die Aus-
wirkungen des Sympathikotonus auf die Zirkula-
tion werden jedoch im Anfangstadium der Erkran-
kung durch die Wirkung von Schmerz- und Ent-
zundungsmediatoren Uberspielt, sodass der Grof3-
teil der Patienten sich mit deutlich hyperthermen
Gliedmassen présentiert.

Diagnosekriterien fir den M.Sudeck, die soge-
nannte Sympatische Reflexdystrophie und fiir die
aktuelle Zuordnung zu einem CRPS Typ | oder Typ
Il werden referiert werden. Die Diagnosestiitzung
mittels bildgebender Verfahren wie Nativrontgen,
Skelettszintigraphie, Knochenszintigraphie und
Magnetresonanz wird dargestellt werden. Die Be-
deutung der der thermographischen Untersuchung
wird dargestellt.
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Infrarotthermographie zur Evaluierung des
Erfolges physikalischer Therapie bei Patienten
mit klinischem Verdacht auf Thoracic Outlet

Syndrome
T.Schartelmaller+*, P.Melnizky+*, B.Engelbert®

+ Ludwig Boltzmann Forschungsstelle fiir Physikalische
Diagnostik, (Leiter: Prim.Dr.O.Rathkolb),Wien,

* Institut fur Physikalische Medizin am Hanuschkrankenhaus,
Wien,(Vorstand:Prim.Dr. O.Rathkolb)

° Gesundheitszentrum Physiko der Wiener Gebietskranken-
kasse, Wien, (Vorstand:Prim.Dr. O.Rathkolb)

Der diagnostische Wert der Infrarotthermographie
zur Diagnostik der milden Form des durch andere
bildgebende oder neurophysiologische Verfahren
nicht sicher faBbaren Thoracic Outlet Syndrome
(TOS) wurde bereits nachgewiesen. Vor und nach
drei verschiedenen Stre3tests werden Thermogram-
me beider Hande angefertigt und die Differenz der
mittleren Temperatur des Zeige- und Kleinfingers,
stellvertretend fur die Versorgungsgebiete des N.
meianus und N.ulnaris, berechnet. Eine Tempera-
turdifferenz >0,5° wird als pathologisch ange-
sehen. Diese Tests wurden in einer Gruppe von 10
Patienten vor und nach physikalischer Therapie
durchgefiihrt. Der signifikante Unterschied der ther-
mographischen Ergebnisse vor und nach Therapie
korreliert gut mit der Besserung der klinischen
Symptome nahezu aller Patienten. Daher scheint
die Infrarotthermographie auch ein geeignetes Ver-
fahren flir den Nachweis des Therapieerfolges bei
Patienten mit TOS zu sein.

Thermographie bei Sinusitis-Patienten

P.Melnizky, T. Schartelmdller

Ludwig Boltzmann Institut fur Physikalische Diagnostik
(Vorstand: O. Rathkolb), Wien

Das Gesicht zeichnet sich durch eine besonders
hohe Symmetrie der Temperaturverteilung aus. Ent-
zuindung der Nasennebenhdhlen kénnen diese Tem-
peraturverteilung storen.




Wir fertigten von Patienten mit klinisch und radio-
logisch nachgewiesener Sinusitis Gesichtsthermo-
gramme an und verglichen diese mit jenen Ges under.

Nach 15-minutiger Akklimatisierung an eine Raum-
temperatur von 23°C wurden unter Verwendung
eines NEC San-ei Thermotracer Aufnahmen in der
Front- und Profilansicht angefertigt. Uber beiden
Gesichts- und Nasenhalften sowie einer definierten
Infraorbitalregion wurden ‘regions of interest’ ein-
gezeichnet. Die mittleren Temperaturwerte wurden
den Ergebnissen der klinischen und radiologischen
Diagnostik gegentibergestellt und statistisch ausge-
wertet.

Insgesamt wurden 17 Patienten (9 Méanner, 8 Frauen;
Alter: 39 + 13) und 15 Gesunde (10 Frauen, 5
Manner; Alter: 42 + 12) in die Studie aufgenom-
men. Bei 12 Patienten fand sich eine Uberein-
stimmung der klinischen Befundung mit dem Ront-
gen. Die mittlere Temperaturdifferenz der beiden
Gesichtshalften in der Frontalansicht (symptoma-
tisch dominante bzw. rechte minus symptoméarmere
bzw. linke Seite) betrug fir die Patientengruppe
0,13 £ 0,18°K und fiir das Kontrollkollektiv 0,05 +
0,11°K.

Unsere Ergebnisse belegen einerseits die gute Uber-
einstimmung der klinischen und rontgenologischen
Diagnostik sowie andererseits der IR-Thermogra-
phie (Uberwdrmung der symptomatischen Seite)
und der Réntgenbefundung.

Abstracts

Infrared Imaging in Diabetic Foot Ulceration

J.R.Harding*, D.F.Wertheim** R.J.Williams**,
J.M.Melhuish*** R.D. Banerjee***,
K.G.Harding***

* Department of Clinical Radiology, St.Woolos Hospital,
Newport, Gwent, NP9 4SZ (UK)

**School of Electronics, University of Glamorgan,
Pontypridd, Mid Glamorgan, CF37 1DL (UK)

***\Wound Healing Research Unit, University Department of
Surgery, University of Wales College of Medicine,

Heath Park, Cardiff, CF4 4XN (UK)

Diabetic foot ulcers present a difficult problem in
clinical management because of increased risk of
soft-tissue infection in diabetes plus impaired local
blood supply due to diabetic vascular disease. In-
fection of diabetic foot ulcers has particular risk of
involvement of the adjacent bone resulting in the
serious complication of osteomyelitis. This needs
early aggressive antibiotic therapy to avoid even
more serious secondary long-term complications,
but unfortunately clinical diagnosis and radiologi-
cal examination may be unhelpful in early osteo-
myelitis, when antibiotic therapy is most effective.
Furthermore the large number of patients plus the
chronic nature of diabetic foot ulceration precludes
routine investigation for early osteomyelitis by
X-ray or isotope bone scanning in every case, for lo-
gistic, radiation protection, and cost reasons. This
preliminary study has shown significantly increased
temperature on infrared imaging, not only around
the ulcer, but in the entire foot in patients subse-
quently confirmed radiologically as having early
osteomyelitis.
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Mitteilungen

D. Rusch

DEUTSCHE GESELLSCHAFT FUR
—

———

Sekretér der Deutschen Gesellschaft fir Thermologie, e.V., Bad Nauheim

Der Gunter-Bergmann-Preis 1998 der
Deutschen Gesellschaft fiir Thermologie

Die Mitgliederversammlung der Deutschen
Gesellschaft fur Thermologie am 26. Septem-
ber 1997 hat den Glnter-Bergmann- Preis flr
Thermologie beschlossen. Der Preis soll alle
zwei Jahre, erstmalig 1998, verliehen werden.

Fristgerecht bis zum 31. August 1998 wurden
drei Arbeiten eingereicht, welche die Statuten
des Preises erflllen: J. R. Harding et al.: Infra-
red Imaging In Diabetic Foot Ulceration (Eu-
rop. J. Thermology 8 (1998), 145; P. Melnizky
u. T. Schartelmuller: Thermographie bei Sinu-
sitis-Patienten (Europ. J. Thermology 8 (1998),
150; T. Schartelmdiller, P. Melnizky u. B. En-
gelbert: Infrarotthermographie zur Evaluierung
des Erfolges physikalischer Therapie bei Pa-
tienten mit klinischem Verdacht auf Thoracic
Outlet Syndrome (Thermology international 9
(1999), 19).

Alle angeforderten Voten waren ebenfalls frist-
gerecht eingesandt worden. Der Vorstand der
Deutschen Gesellschaft fiir Thermologie konn-
te somit in seiner Sitzung am Abend vor der
Jahrestagung 1998 den ersten Tréger des Gun-
ter-Bergmann-Preises flir Thermologie anhand
der abgegebenen Voten ermitteln. Obwohl kei-
ne der eingereichten Arbeiten ohne positives
\otum blieb, war doch eine der Arbeiten nach
der Zahl deutlich positiver bewertet worden,
die Arbeit von J. R. Harding et al.

Als sehr positiv ist anzumerken, daf alle drei
Hauptautoren der eingereichten Preisarbeiten
im Rahmen des wissenschaftlichen Programms
der Jahrestagung 1998 ihre Arbeiten vorgetra-
gen haben.

Nach Abschluf3 der wissenschaftlichen Vortra-
ge verlieh der Prasident der Deutschen Gesell-
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schaft fir Thermologie, Herr Dr. Engel, den
Giinter-Bergmann-Preis an Dr. Harding. Die
auf Bitten der Gesellschaft durch Frau Karin
Bergmann in Auftrag gegebene Glasplastik
(Skizze in Europ. J. Thermology 8 (1998), 128)
fand allgemeine Bewunderung.

Der Vorstand der Deutschen Gesellschaft hat
mit dieser Preisverleihung in Celle die groRe
Freude gehabt, die erste Verleihung des Giin-
ter-Bergmann-Preises in der Heimatstadt ihres
langjahrigen Schatzmeisters und Griind- ungs-
mitglieds Dr. med. Giinter Bergmann vorzu-
nehmen.

Die nachste Ausschreibung des Glinter-Berg-
mann-Preises erfolgt im Jahr 2000, dem Jahr
der EXPO 2000 in Hannover. Die Deutsche
Gesellschaft plant ihre Jahrestagung 2000 im
Rahmen des Projekts KeimCelle Zukunft
(Heilen im Dialog) der Stadt Celle durchzufiih-
ren. Es ist zu hoffen, dal? sich wieder ausrei-
chend viele Thermologen um den Giinter-
Bergmann- Preis flir Thermologie bewerben.

Mitgliederversammlung der
Deutschen Gesellschaft fir Thermologie
e. V. am 14. November 1998 in Celle,
Steigenberger Esprix Hotel

Die Einladung zur Mitgliederversammlung ist
am 8. Oktober 1998 an die Mitglieder versandt
worden. Es waren anteilig mehr Mitglieder zur
Versammlung gekommen als im Durchschnitt
der letzten Jahre.

Der Président der Gesellschaft, Dr. Engel, er-
offnet die Versammlung. In kurzen Berichten
erinnert er an diejenigen Mitglieder, von deren
Ableben der Vorstand Kenntnis erlangt hat.
Zum Totengedenken erheben sich die Teilneh-




mer. Anschliefend berichtet der Sekretar kurz
tber den aktuellen Mitgliederstand.

Im Bericht des Prasidenten nimmt Dr. Engel zu
aktuellen Problemen der Thermologie Stel-
lung. Die Thermographie ist weltweit im zah-
lenmaRigen Ruckgang begriffen. Es ist nach
Engels Worten traurig, dal3 die relativ rasch im
Thermogramm auftretenden Krankheitszeichen
nicht genutzt werden. Inzwischen haben Kol-
leginnen und Kollegen in Polen an- gefangen
thermologisch zu arbeiten. Die Européische
Gesellschaft fur Thermologie hélt Kontakt zu
Kollegen in weiteren Landern, so in Tsche-
chien, der Slowakischen Republik und Ungarn.
Der Président berichtet mit Freu- de von dem
laufenden Projekt von Francis Ring, die ge-
samte thermologische Literatur auf CD-Rom
zu pressen. Die bisherige Sammlung der Litera-
tur ist auch unter
“http://www.glam.ac.uk/pages/IR_ARCHIVE/
default.ntm” einzusehen.

Dr. Engel berichtet dann tiber die Uberlegun-
gen des Vorstands zu den kommenden Jahres-
tagungen. Die Jahrestagung 1999 soll ent-
weder in Dresden oder Leipzig stattfinden. Die
Mitgliederversammlung entscheidet sich fr
Leipzig. Wegen der Tagung der japanischen
Thermologen im Juni 1999 sollte die D.G.T

Bericht

eher im Herbst tagen. Tagungsort soll nach
dem bisherigen Vorschlag das Parkhotel ge-
genliber dem Hauptbahnhof in Leipzig sein.
Nach der Satzung der D.G.T. stehen fur 1999
wieder Neuwahlen des Vorstands an. Im zeitli-
chen Zusammenhang mit der Jahrestagung ist
ein Kurs in medizinischer Thermographie in
Bad Liebenwerda vorgesehen. Das Ziel dieses
und moglicher weiterer Kurse ist ein Zertifikat
in Biomedizinischer Thermologie.

Im Jahr 2000 wird fur die Feier des 20-jahri-
gen Bestehens der Deutschen Gesellschaft fur
Thermologie eine Jahrestagung mit internatio-
naler Beteiligung vorgesehen. Es ist geplant,
die Tagung in ein Projekt der Stadt Celle einzu-
binden, welches im Rahmen der EXPO 2000 in
Hannover durchgefuhrt wird. Dem gew(insch-
ten Vorhaben einer internationalen Tagung
steht entgegen, dal3 dafiir schon Italien im glei-
chen Jahr bestimmt ist.

Fur das Jahr 2001 steht dann wieder eine inter-
nationale Thermologie-Tagung in Wien an.

Zum SchluR wahlt die Versammlung noch
zwei freiwillige Kandidaten zu den Kassenpr-
fern der Gesellschaft. Es sind die Mitglieder
Dr. Hippchen und J. Bergmann, dem aulRerdem
Dr. Kunz, langjahriger Kassenpriifer, seine
Hilfe versprochen hat.
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News in Thermology

AAT Meeting 1999 in May

The American Academy of Thermology invites
anyone interested in the science or applicati-
on of infrared imaging (thermology), especi-
ally but not limited to medical applications, to
consider attending this conference. The mee-
ting, is jointly sponsured by, the The American
Academy of Thermology and Allegheny Ge-
neral Hospital. Medical thermal imaging, a
technique which does not use ionising or mag-
netic radiation, is an inexpensive diagnostic
test providing dynamic physiologic informati-
on. The recent advances in both infrared came-
ras and image processing,makes it ideal for
utilization in the medical field.

Thermal imaging provides physiologic infor-
mation on the skin circulation and thus of the
autonomic nervous system. Thermal imaging
has been established as an important test for the
diagnosis of Complex Regional Pain Syndro-
me. It has extensive applications in other fields
such as neurology, neurosurgery and orthopae-
dics (radiculopathy, peripheral nerve injuries,
neuropathy and headache); Rheumatology
and physiatry (joint disease, fibromyalgic
syndrome and other myofascial pain syndro-
mes), Cardiology and vascular disorders (open
heart surgery, arterial disease, deep venous
thrombosis), oncology (breast and skin can-
cer) and others.

Sections on basic thermographic technique and
interpretation will be offered and a discussion
of interesting cases.

Location

The meeting will be held at the Hyatt eRegency
Pfer 66 Hotel in the resort town of Ft. Lauder-
dale, Florida. Often called the “\enice of Ame-
rica’ because of it’s many intricate canals,. the
city is also noted for it’s beautiful beaches, fine
dining, fabulous shopping and relaxed atmo-
sphere. Deep sea sport fishing and three to se-
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ven day cruises to the sparkling Carribean are
avallable within minutes of the convention site.
The outstanding Hyatt Regency Pier 66 Hotel
is located directly on the unique Intracoastal
waterway and less than five minutes from the
above attractions. The hotel is offering a very
special convention rate of $112 for a sing-
le/double room per night. Additional inforrna-
tion will be included in the final brochure.

Hyatt Regency Pier 66 Hotel

2301 South East 17th Street Causeway

Ft- Lauderdale, Florida 3316, U.S.A.

Phone, 1 (954) 525-6666, Fax- 1 (954) 728-3541

Ft. Lauderdale has it’s own international air-
port and easy connections from other entry
points into the United States. The hotel is easily
accessible by a ten minute taxicab ride from the
airport.

For more information concerning the meeting,
contact Allegheny General Hospital, Conti-
nuing Medical Education at

+1(412) 339-4952 or by fax at +1(412) 339-4952 or
by fax at +1(412) 359-8218
E-mail- bheilman@aherf-edu,

Final course brochure and registration materials
will be distributed in February 1999.

ABT Training and Exam Available at
1999 Annual Meeting

Preparatory sessions for membership in the
American Board of Thermology (ABT) will be
available at next year’s annual meeting, to be
followed by the ABT exam.

Eligibility requirements will change after the
year 2000, so interested practitioners should
notify AAT President Srini Govindan, M.D.,
(304)242-2503, fax- (304)242-2682, by Janua-




ry 31, 1999 to be included. Currently candida-
tes need only be active members of AAT.
Non-members may join the Academy and thus
become Board-eligible.

President Govindan and AAT directors will as-
sist eligible members in preparing for the Board
examination with case studies and suggested
reading. Members preparing for the AAT Board
review can receive AAT 1997 and 1998 pro-
ceedings by contacting Dr. Govindan.

After 2000 only those meeting the following
prerequisites may take the exam:

«1.An M.D. or D.O. degree from a U.S. medi-
cal school or A.M.A. approved foreign medi-
cal school, with postgraduate residency trai-
ning, and be Board-eligible or certified in neu-
rology, physical medicine or rehabilitation, pain
management, anesthesiology, surgery, onco-
logy, radiology, occupational medicine or
health care management, or have fulfilled a si-
milar qualification;

« 2.Have two years active membership in the
American Academy of Thermology; and

3 .Have completed 30 hours of continuing
medical education (C.M.E.) credit which in-
cludes a minimum of 10 hours of Thermogra-
phy, 10 hours of Neurophysiology (e.g.,
E.M.G. autonomic testing), and 10 hours of
Pain Management, diagno-sis and treatment.

Components of the ABT review will include
« 1.The principles behind infrared imaging.
»2.How to set up a lab

« 3.Quality assurance and means of implemen-
tation

« 4.Interpretation of results
« 5.How to write a report
« 6.Levels of reimbursement

« 7.1ssues dealing with Clinical Applications,
Forensic Medicine, Disability Medicine,
AMA guidelines, and Permanent Partial Dis-
ability (PPD) Ratings

« 8.Clinical research opportunities in Thermo-
graphy. Time will be allowed for this after the
review course and during the conference.

Newsletter

Executive Council of the AAT Begins
Term of Office

Srini Govindan, M.D. advanced to the positi-
on of President at the May 30 business meeting
of the AAT’s 27th Annual Conference. Dr. Go-
vindan has his own practice at Neurodiagnos-
tics in Wheeling, West Virginia. His specialties
are neurology, headache and cerebrat blood
flow. He has been a member of the Academy
since 1983.

Vice President is Robert Jamison, D.O., whose
medical practice is located in Haddon Heights,
NJ. He will become president in the year 2000.
The offices of Secretary and Treasurer are pre-
sently vacant. Outgoing president, Sheng Tchou,
M.D., is now Chairman of tbe Executive
Council. Dr. Tchou is a psyiatrist in Johnson
City, Tennessee.

Pierre L. LeRoy, M.D., retains his position as
Chairman of the Budget and Finance Com-
mittee, and Gerald S. Goldberg, M.D., as
Chairman of tbe Membersbip Committee.

Dr. Jamison also continues as Chairman of the
Professional Affairs and Education Commit-
tee. Jack E. Hubbard, Ph.D., M.D., is the
Cbairman of Quality Control and Quantifica-
tions Committee,and Michael Anbar, Ph.D.,
of the Researcb Committee. Ex-officio Council
Member and Chairman of tbe Nominating
Committee is Alfred P. Pavot, M.D.

Newly appointed as Tecbnical Liaison is Ni-
cholas A. Diakides, Ph.D. Dr. Diakides repla-
ces Frederic Huffnagel, M.D. who was granted
Emeritus Status. He is president of Advanced
Concepts Analysis of Falls Church, VA- a con-
sulting firm dealing with advanced defense re-
search and development and health care tech-
nology.

Members who would like to serve on any of
these committees are encouraged to contact the
AAT office by phone at 703/938-6140 or fax at
703/938-1482, or the committee chairman.
Council members’ phone and fax numbers are:

Govindan 204/242-2503, fax: 304/242-2682
Hubbard 612/435-8516, fax: 612/435-8518
Jamison 609/546-1020, fax: 609/546-1441
Anbar 716/829/2742, fax: 716/689-3669
LeRoy 302/738-9543, fax: 302/738-4914
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Diakides 703/914-9237, fax: 703/914-9237
Goldberg 954/797-7881, fax: 954/791-0031

Pavot 202/574-6141, fax: 202/574-7091
Tchou 423/431-2812, fax: 423/431-5548

Asian Pacific Conference of Thermology

The APCT'99, held in Nagaoka, Japan, in
June 24-26,1999, is the second joint meeting of
the Asian Pacific Federation of Thermo-I ogy
(APFT) and the Japanese Society of Thermolo-
gy (JST).APFT invites anyone interested in the
science and technology of infrared imaging
and thermological application in me- dicine to
consider attending this Conference. The mee-
ting is jointly sponsored by APFT, JST,Applied
Medical Science ResearchFoundation, and
Multimedia Center of Nagaoka University of
Technology. Infrared imaging is a non-invasi-
ve, non-utilizer of radiation or magnetic fields,
and remote sensing measurement technique in
medical field. Thermal imaging provides not
only physiologic but also anatomic and meta-
bolicl information on skin and the surface of
the living body. Recent advancement of infra-
red technology may provide much more new
application in medical thermology. The aim of
the conference is to present the most recent sta-
te of infrared imaging by distinguished experts
and to communicate the application fields of
thermology.

Conference Chairmen

Iwao Fujimasa, M.D., Ph.D., Professor,
National Graduate Institute for Policy Studies
Tokyo,Japan

and

Jinich Matsuda, D.Eng.,Professor,

Nagaoka University of Technology

Niigata, Japan

Preliminary schedule

Sessions will begin at approximately 9:30 a.m.
Adetailed schedule will be included in the final
announcement.

Location

The 2nd Conference of Asian Pacific Federati-
on of Thermology will be held at the Multime-
dia Center of Nagaoka University of Tech-
nology in Nagaoka, Japan. The university is lo-
cated at the west hill of Nagaoka City which is
a traffic center at the coast of the Japanese Sea
and within two hours on the new bullet train
from Tokyo. Many hotels are available in Na-
gaoka city.
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Abstract Submission Form

Abstracts to be considered for the Scientific
Program must be typed, single-spaced on a A4
paper (size=210 mm x 297 mm; left and right
margin=2 mm, and upper and lower margin=3
mm; titel of abstract, authors and their affil-
lations should be printed on the top of the ab-
stract.). All abstract submission must be ac-
companied by two photocopies.

Abstracts should report original material.

Please complete the following author’s infor-
mation using a separate sheet of A4 paper.
Please send it with an original paper and two
copies. Faxes and e-mail will be accepted.
Deadline

Abstract should arrive before 15 March, 1999
Pre-Registration Form and

Author’s information

Title of abstract

Corresponding author name
Address

Return

Fax:

Phone

E-mail

Return address

Iwao Fujimasa, M.D., Ph.D., Professor
National Graduate Institute for Policy Studies
19 Mori Building.1-2-20 Toranomon, Mina-
to-ku Tokyo 105-0001, Japan

E-Mail:goophy@grips.ac.jp
Phone:+81-3-3506-2529
Facsimile: +81-3-3506-2531

11th International Conference on
Thermal Engineering and
Thermogrammetry (THERMO)

from the 16th to 18th of June, 1999
inthe OSSKI Center (Torley Palace), Budapest
XXIl (Budafok) Anna u.5.

Objectives

The developments of measurement theory and
technologies help the energy-conscious design
of thermal engineering equipment and proces-
ses as well as the better understanding of ther-
mal phenomena in living organisms.

The Conference will cover topics both the field
of theory and application including new mea-




surement concepts; transducer technique; ther-
mal mapping; contact , optical and IR imaging;
biomedical and biotechnological appli- cations;
thermal informatics, automatic methods and
systems for industrial energy management and
process control; heat loss de- tection and analy-
sis; heat and mass transfer, utilization of alter-
native energy, thermophysical properties and
the common practice of thermal engineering.

This Conference will provide the latest infor-
mation on the above topics together with a
good opportunity for personal discussion
among experts in the field of energy conserva-
tion, control of energy release and loss, protec-
tion of human environment, medical and vete-
rinary applications, remote control through infra-
red sensors .

Organisation of the Conference

The language of the conference and abstracts is
English. Oral presentations of papers and a
poster session will be organized. Duration of
each presentation will be limited to 15 minutes
and additional time for discussion will also be
provided.

Venue

The conference is hosted by the OSSKI Center
(Torley Palace, Budapest, XXII. (Budafok),
Anna u. 5.) located in the vicinity of the fa-
mous Budafok wine cellars. More information
about the conference place and hotel accom-
modation will be sent after the arrival of the
Registration Form.

Information
Application Forms should be sent to:

Dr.Irnre BENKO,

MATE Secretariat, House of Technology, IlI.
318., H-1372 Budapest, POB. 451., Hungary.
Fax: +361-153-1406 Phone: +361-332-9571.
E-mail: mate@mtesz.hu

For any further information please contact the
following address:

Dr.Imre BENKO, Technical University of Bu-
dapest (BME), Department of Energy

(DoE) H-1111 Budapest, Muegyetem rkp. 7.
D.208., Hungary,

office phone. +361-463-2568.

BME Fax: +361-463-1110,

BME telex: 225931 muegy h,

DoE Phonelfax: +361-463-3273 or -463-3272.
E-rnail:energy@eta.enrg.bme.hu

Newsletter

J.RichardHarding received the G.Berg-
mann Award 1998

Welsh radiologist J.R.Harding won the first
G.Bergmann Award 1998 for the paper “Infra-
red Imaging in Diabetic Foot Ulceration”(pub-
lished in the European Journal of Thermology
8:145-149.1998). The Award Committee stres-
sed in selecting Hardings work, that all the sub-
missions showed a high scientific level, and
each of the three submitted papers deserved to
be awarded. The manuscript on diabetic foot
ulceration collected the highest number of vo-
tes.The Committee emphasized the impressive
number of otherwise non diagnosed patients
with osteomyelitis and its impact on costs of
the health system, which can be substantially
reduced by the use of infrared thermography in
patients with diabetic foot ulcerations, as the
main reason for their decision.

12th Thermological Symposium

in Vienna May 15, 1999

The Austrian Society of Thermology will or-
ganize the 12th Thermological Symposium in
Vienna on May15, 1999. The venue of this
meeting is traditionally the SAS Palais Hotel.

The main theme of this symposium is Treat-
ment Monitoring by Thermography. Invest-i
gators from the Ludwig Boltzmann Research
Institute for Physical Diagnostics will present
their results of monitoring treatment in patients
suffering from either thoracic outlet syndrome,
fibromyalgia or algodystrophy. The organi-
zers intend to invite Dr.J.R.Harding from U.K.
to share his knowledge of thermographic treat-
ment monitoring in patients suffering from di-
abetic foot ulcers with the audience.

Polish thermography experts has promised to
participate in the meeeting and to present actu-
al research reports.

In addition, any free papers will be accepted,
when the arrive latest on March 31, 1999 at

OA.Dr.Kurt Ammer
Ludwig Boltzmann Forschungsstelle fur
Physikalische Diagnostik im

Hanuschkrankenhaus, Heinrich Collinstrale 30,
A-1140 Wien, Osterreich

Tel: + 431914 97 01 Fax: +43 1914 92 64
E-mail: KAmmer1950@aol.com
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Call for abstracts

The 6th Congress of the International Society
for Skin Imaging will be held on July 4-6, 1999
atthe Royal Society London, United Kingdom.
One of the topics is thermal imaging. Papers by
Prof. F.Ring and Dr.K.Ammer are already in-
cluded in the programme, but any other contri-
bution on thermal imaging of the skin will be
welcomed. Deadlinefor submissions is March
1st. For further details please contact the se-
creariat

HITEC (Hammersmith Hospital), Du Cane
Road, London W12 OHS, UK.

Tel + 44 181383 1608,
Fax +44 181 383 1610
E-mail: hitec@rpms.ac.uk
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Meeting of the Polish Thermology
Society in Zakopane in September 1999

The second conference of the Polish Society of
Thermology will be held in Koscielisko ka
Zakopanego on September, 18.-19. The con-
gress president Prof.Dr.A.Jung invites every-
one active in thermology to participate in this
meeting. For further information contact the
conference secretariat at

Pediatric and Nephrology Clinic; Central Cli-
nical Hospital, Military University, School of
Medicine

Szaserow 128 str 00-908 Warsaw- 60, PL
Tel. + Fax: +4822 6817236




Meetings

Veranstaltungen (MEETINGS)

1999

5-9 April 1999, Orlando

Part of SPIE’s International Symposium on
AeroSense

Infrared Technology and Applications XXV
(ORo07)

Venue: Marriott’s Orlando World Center, Or-
lando. Florida

In formation: SPIE. WEB- www.spie.org

15 May 1999, Vienna

12th Thermological Symposium of the Austrian
Society of Thermology and the Ludwig Boltz-
mann Research Institute for Physical Diagnostics

Venue: SAS Radtson Palais Hotel.
Main theme:

Treatment monitoring by thermography
Deadline for Abstracts: March 31, 1999
In formation: OA.DR.Kurt Ammer

[L.udwig Boltzmann Forschungsstelle fiir
Physikalische Diagnostik im Hanuschkranken
haus, Heinrich Collinstr. 30, A-1140 Wien

Tel: +43 1914 97 01 Fax; +43 1914 92 64

28-30. May 1999, Ft.Lauderdale

28th Annual Meeting and Board Review of
the American Academy of Thermology

Venue: Hyatt Regency Pier 66, Ft.l.auderdale,
Florida

In formation: Srini Govindan M.D.

President, American Academy of Thermology
40 Medical Park.-Suite 304

Wheeling: WV 26003

Tel +304 242 2503, fax: +304 242 2682

16-18 June 1999, Budapest

1 1th International Conference on Thermal
Engineering and Thermogrammetry (Thermo)

Venue: OSSKI Center (Torley Palace)
Budapest, XXII: (Budafok), Anna u.5

Con ferencelanguage: English

Topics: General thermal engineering:

theory of measurements: thermal informatics,
thermo-CAD and its applications; industrial
energy management and process control
systems: practice of thermal engineering:
infrar-red imaging science & technology.
thermogrammetry; microscale thermal
phenomena and sensing techniques, thermal
defectometry; applied thermo-optics: thermo-
physical properties; heat and mass transfer:
cooling of electronic components: heat ex-
changers: combustion, thermophysics of the
environment; building services: environmental
aspects of energy use: thermo-ergonomy and
thermo-psychology: thermo-diagnostics. -
system analysis in thermo-biology: IR-imaging
in biomedical and bioengineering applications:
multidisciplinary topics

Deadline for abstracts: 15 October 1998

Scienti fic Committee:

Chairman: Dr. 1.Benkd. Hungary
Secretary: 1.Kovacsics. MSe. Hungary
Members: Dr.K.LAmmer, Austria
Dr.F.Arinc, Turkey

Dr.T.Ayhan, Turkey

Dr.W.Bauer, Germany
Dr.l.Dincer, Saudi Arabia
Dr.S.Kakac, USA

Dr.l..1.Kiss. Canada
Dr.G.J.Koteles. Hungary
Dr.A.Lallemand, France
Dr.S.Mochzuki, Japan
Dr.I..Radonyi, Hungary


http:WEB-www.spie.org
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Dr.S.Svaic, Croatia

Dr.L.de Thibault de Boesinghe, Belgium
Dr.W.-1Yang, USA

Dr.B.Wiecek, Poland

In formation: Drimre Benkd

Technical University of Budapest (BME),
Department of Energy (DoE)

H-1111 Budapest, Milegyetemn rkp 7.,
D.208 Hungary

office phone: + 361 463 2568

BME: Fax; +361 463 1110 BME telex: 225931 muegy h.

Dok Phone/fax: + 361-463 3273 or 463-3272
E-mail: energy/deta.enrg.bme.hu

24 - 26 June 1999 , Nagaoka(Japan)

AFPC’ 99 - Asian Pacific Conference of
Thermology

2nd Conference of the Asian Pacific Federati-
on of Thermology and 31 st Annual Mee ting
of the Japanese Society of Thermology

Main theme: Emerging New Era of Advanced
Infrared Imaging

Venue: Multimedia Center of Nagaoka
University of Technology

Jointly sponsored by:

International College of Thermology
Asian Pacific Federation of Thermology
Japanese Society of Thermology

Korean Academy of Medical Thermology

Applied Medical Science Research Foundati-
on

Multimedia Center of Nagaoka University of
Technology

In formation:

Professor Iwao Fujimasa, M.D., Ph.D.
Chairman AFPC’99

National Graduate Institute for Policy Studies
19 Mori Building

1-2-20 Toranomon, Minato-ku

Tokyo 105-0001, Japan

Tel: + 81 3 3506 2529 Fax: + 81 3 3506 2531
e-mail goophyfa@grips.ac.jp
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4.-6. July 1999, London

6th CONGRESS OF THE INTERNATIONAL
SOCIETY FOR SKIN IMAGING (ISShH

Venue: The Royal Society, London. . United
Kingdom

Topics: Imaging in the Diagnosis and Manage-
ment of Skin Cancermv Imaging Methods in
Skin Pharmaacology . Measurement in Cos-
metic Dermatology , Skin Surface Imaging.
ELM ., Ultrasound , MRI . Optical Tomogra-
phy and Holography . Spectroscopic Imaging,
Fluorescence maging . Topometry, Profilometry,
interferometry, Thermal Imaging . Iimaging
the Microcirculation ., Laser Doppler Imaging.
Elasticity Imaging , Nuclear Imaging , Com-
puter-assisted Image Analysis, Picture Archi-
ving, Telemedicine, Computer Databases. Multi-
media

Presidenis:J.G. McVie (UK). RJ. Hay (LK)

Chairmen: ] Bamber (UK). S. el Gammal
(Germany), P. Mortimer (UK), F. Ring (UK)

Local Organizing Committee (UK):
K. Humphries (Secretariat), D. Cosgrove., P.
French, R. Imhof. S. Young

Local Advisory Board (UK): C. Griffiths. C.
Harland, R. Marks, R, Ott, J Rees

Internutional Scientific Board:). Bamber (LK),
M. Burronio (Italy). A. di Nardo (ltaly).S.el
Gammal (Gerrnany), K. Hotlmann (Germany),
A. M. Kligman (USA).G Nilsson (Sweden), H.
Pehamberger (Austria), D. Perednia (USA), B.
Querleux (France).F.Ring (UK). S. Seidenari
(Italy),J. Serup (Denmark). W. Stolz (Germany),
M.Stiicker (Germany). H. Takiwaki Japan). L.
Vaillant (France), A. Zemtsov (USA)

Organized with the support of. The Institute of
Cancer Research, The Cancer Research Cam-
paign

Under the patronage of.- The Internationa! So-
ciety for Digital Imaging of the Skin (ISDIS).
Tne International Society for Bioengineering
and the Skin (ISBS)

Secreturial (for ALL enguiries):

HITEC (Hammersmith Hospital),

Du Cane Road, London W12 OHS, UK.
Tel: +44 181 383 1608 Fax: +44 181 383 1610
E-mail: hitec/e' rpms.ac.uk


http:hitcc1drpms.ac
http:goophYi{l!grips.ac.jp
http:energy{{~eta.enrg.bme.hu

18.-19.September, Zakopane

2nd Congress of the Polish Society of Thermo-
logy “Thermovision in Medical Diagnostics™

Deadline for abstracts:

Venue: DW “SY WARNE”

34-511 Koscielisko k.Zakopanego
Ul.Sywarne 32 )

In formation:

Pediatric and Nephrology Clinic,

Central Clinical Hospital, Military University,
School of Medicine

Szaserow 128 str

00-909 Warsaw-60, PL

Tel/fax +48 22 6817236

29.-30.September, 1999, Venezia

Sth International Workshop on Advanced In-
frared Technology and Applications

Venue: CNR-ISDGM, Palazo Papadopoli, S.
Polo 1364, Venzia, ltaly

Topics:

Advanced technology and applications, sen-
sors and materials, thermal non-destructive-
testing, applications to works of art, buildings
monitoring and maintenance, thermofluid dy-
namics, enviroinment, standards

Meetings

Language. English

Deadline for abstracts. February 12, 1999,
Abstracts written in English should be sent to
P.G.Bison, CNR-ITEF, corso Stati Uniti, 4
35127, Padova, Itaty

ot by e-mai:l SAITA abstract@itef.pd.it
Or by fax + 39 49 829 5728

In formation

A.M.Felgentreff. Fond.G.Ronchi-Firenze
P.G.Bison, CNR-ITEF, corso Stati Uniti. 4
35127, Padova, ltaly

Tel. + 39 49 829 5735, Fax + 39 49 829 5728
E-mail: SAITA abstract@itef.pd.it

Webpage: http.// www.itef.pd.cnr.it/SAITA

13-16. October, 1999

21st Annual International Conference of the
IEEE Engineering in Medicine and Biology
Society in conjunction with Annual Fall Meet
ing of the Biomedical Engineering Society

Venue Hyatt Regency Atlanta, Peachtree Cen-
ter, Atlanta , Georgia

In formarionhttp://bmes-embs99.gatech.edu
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Index, Volume 8, 1998,

European Journal of Thermology

Papers

Ammer K. ,B.Engelbert, S.Hamerle, E.Kern, S.Solar,
K.Kuchar: Thermography of the Painful Shoulder. 93

Ammer K., B.Engelbert, P.Melnizky, T.Schartel-
mdller: The Thermal Image of Patients Suffering
from Carpal Tunnel Syndrome with a Distal Latency
Higher Than 6.0 msec. (abstract) 108

Ammer K.,B.Engelbert, S.Hamerle, E.Kern, S.Solar.
K.Kuchar: Correlation Between WOMAC And
Temperature In Patients With Knee Pain. 51,

Ammer K.: The Thermal Image of the Upper Extremity.
(abstract). 172

Ammer K.: Thermographie - eine computergestiitz-
te Literatursuche 155

Ammer K: Thermal Imaging Of The Human Hand
(abstract) 105

Ammer K: The Thermal Image of the Upper Extre-
mity (abstract) 123,

Ammer K: Thermographische Normwerte der kleinen
Fingergelenke bei einer Raumtemperatur von 24°C
(abstract) 73

Anbar M., Kaveh Zamani: A DAT Study of a Pain-
ful Knee - Comparison with MRI Findings.-
(abstract) 108

Anbar M., L.-Nblescu: Software Requirements of
Dynamic Area Telethermometry (DAT) (abstract)
109

Anbar M., T. Nguyen, K. Zamani: A Comparative
Study of Cooled QWIP, InSbh, and Uncooled Bolo-
metric Digital InfraredCameras in Clinical Use.
(abstract) 109

Berz R.: Regulation Thermography - a survey
(abstract) 123 & 172,

Bradley P. F.: Thermal Imaging Of Thermic Surgery
(Lasers And Cryosurgery) In The Oro-Facial Region
(abstract) 107

Ciatti S, GF.Mauro, P.Manneli, F.Frosini, A.Fanfa-
ni, S.Fanfani. Thermography in The Evaluation of
Orofacial Pain in Temporomandibular Disorders
13

Clark R P,:Thermal Physiology And Imaging
(abstract) 104

Cupceancu B.: Breast Thermography After Stress.
Which is the Most Reacting Breast? (abstract) 110

42

Dalla Volta G., G.P. Anzola: Dynamic Study of the
Trigeminovascular System: A Reappraisal.
(abstract) 110

Deboa Danuta, Anita Kaminska: Thermographic
Diagnosis of Circulation in Skin Grafts in Facial
Surgery. (abstract). 172

DeboaD., A. Kaminska: Thermographic Diagnosis
of Circulation in Skin Grafts in Facial Surgery
(abstract) 123,

Fujimasa I., A. Kouno: Development of Therogra-
phy System for Medical Virtual Reality
(abstract) 111

Geller L,, T Szabo, L Selmeci, B Merkely,A Ju-
hasz-Nagy, F Solti :Investigating the Double Nature
of Endothelin: A Thermographic and Electrophysio-
logical Study (abstract) 116,

Govindan S. , A. Jung: Extracranial CBF In Sleep
Disorders. (abstract). 123 & 172

Govindan S., E. Govindan: How to Start a Thermo-
graphy Laboratory (abstract) 112,

Govindan S., J.J.Katims: Thermography in Disabili-
ty Medicine (abstract) 111

Govindan S., The Role Of Non-Thermal Factors On
Facial Thermography (abstract) 105,

Govindan S.: To Image the Effect of Antimigraine
Drug on Trigeminovascular System (abstract) 114

Govindan S.: Imaging Trigeminovascular System in
Chronic Fatigue Syndrome. (abstract). 123 & 172

Govindan S.: Thermal Imaging Of The Face And
Hyperoxia Stress.(abstract) 106

Govindan S.; A. Elrifai : Extracranial CBF Monito-
ring in Subarachnoid Hemorrage (abstract) 112

Hafezi B: Telethermography ClinicalApplications
For The Definative Diagnosis Of Soft Tissue Injuries
(abstract) 106

Harding J.R , D.F.Wertheim, R.J.Williams, J.M.
Melhuish, D. Banerjee, K.G.Harding: Infrared Imaging
In Diabetic Foot Ulceration 117, 123, 145 & 172

Harding J.R. : Infra-Red Imaging In Deep Vein
Thrombosis (abstract) 107

Harding J.R: Thermal Imaging in the Investigation
of DVT 7




Harding, J. R.. Kathryn M Barnes: Is DVT Excluded
By Normal Thermal Imaging? - An Outcome Study
Of 700 Cases. (abstract). 123 & 172

Hooshmand H.: Limitations of Infra-Red Thermology
(abstract) 117

Jones B. F., E. F. J.Ring: A Searchable Archive of
Thermology Papers and Bibliographies: 1972-1997
(abstract) 117

Jones B.F.:A Cd-Rom Database Of Medical Infra
Red Thermal ImagingPublications (abstract) 106

Jung A, J.Zuber, B.Kalicki, J.Grodowski: Useful-
ness of thermovision in monitoring pneumonia in
children (abstract) 75

Jung A. , J.Zuber, B.Kalicki, J.Grodowski: Thermo-
vision examination for recognition of changes in the
thyroid gland (abstract) 76

Jung A., J. Zuber, B. Kalicki, P. Sacha, J. Lukasie-
wicz, S. J. Klosowicz: Thermal imaging diagnostics
in paediatric allergy 45,

Jung A., J.Zuber, B.Wiecek, S.Zwolenik: Thermal
and Radiological Image Processing in Monitoring of
Pneumonia (abstract) 72,

Kalicki B., J.Zuber. Anna Jung, J.Rutka, A.Ligé-
zifiski, A. Chmurzyfiska, St. J. Klosowicz: Applica-
tion of thermovision in diagnosis of ethmoid and
maxillary sinusitis (abstract). 123 &172,

Kim Young-Soo, Yong-Eun Cho,Ho-Yeal Zhang:

Pre- and Post-Operative Application of Digital In-
fra-Red Thermographic Imaging in Reflex Sympa-
thetic Dystrophy. (abstract) 118

Kim Young-Soo., Yong-Eun Cho, Ho-Yeal Zhang:
Clinical Significance of Digital Infra-Red
Thermographic Imaging in Spinal Surgery for Mul-
tiple Disc Herniations. (abstract) 118

Kyung-Sub Lee: A Study About Abdominal Tempe-
rature of Infertile Women (abstract) 119

Laszczyfiska J:: Evaluation of adaptive changes to
high altitude hypoxia in humans in thermovision
picture (abstract). 123 & 172

Laszczyfiskal. , R. Kaczanowski: Effect of exposure
time to high altitude hypoxia on changes in tempera-
ture distribution within human body surface.
(abstract). 123 & 172

Lembke K: Die Richtlinie fur Medizinprodukte
83/42/EWG und das Medizinische Thermographie-
system Variomed. . 24,

Linamen DR, S. Govindan: Specifications and En-
gineering Design Recommendations for a Thermo-
logy Laboratory. (abstract) 119

Lizar D., H.Mayr: Thermographische Beobachtun-
gen nach Kreuzbandoperationen (abstract) 75,

Maca Th, M. Atteneder, W.H. Horl, R. Katzenschla-
ger, E. Miller-Knespel , I. Koppensteier, S. Schmal-
dienst, A. Ugurluoglu, A. Willfort, H. Ehringer:
Infrared Thermography for Control of

Hemodialysis Shunts. (abstract). 123 & 172

Maurer A., H.Mayr: Der MeRabstand als EinfluRpa-
rameter auf die Reproduzierbarkeit bei
IR-Thermographiemessungen 101,
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Maurer A: Der MeRabstand als EinfluBparameter auf
die Reproduzierbarkeit bei
IR-Thermographiemessungen.(abstract) 73,

Mayr H.: Thermal Imaging After Knee Surgery (ab-
stract) 105,

Mayr H.: Thermographische Beobachtungen nach
Kniegelenksoperationen 57,

Mayr H.: Thermographische Beobachtungen nach
Kniegelenksoperationen (abstract) 74,

Mayr H: Thermal findings in the elbow joint indiffe-
rent diseases (abstract) 123,

Melnizky P., K. Ammer: Ist die Temperatur des Zei-
gerfingers reprasentativ fir das medianusinnervierte
Hautgebiet? (abstract) 73,

Melnizky P., T.Schartelmller: Thermographie bei
Sinusitis.. 150,

Park HJ, HY Zhang, YE Cho, YS Kim: Digital In-
fra-Red Thermographic Imaging in Patients with
Gastroesophagel Reflux Disease (abstract) 118,

Pascoe D.D. , B. Laskey, R.C. Purohit: Thermogra-
phic Evaluation of Sympathetic Responses of the
Contralateral and Ipsilateral Limbs in Response to
Cold Water Immersion of the Hand or Foot
(abstract) 120

Pascoe D.D. , M.B. Slater, R.C. Purohit: Thermogra-
phic Evaluation of Peripheral Blood Flow Responses
to Exercise, Cold, and Hot Water Immersion in Nor-
mal and Adult Diabetic Subjects (abstract) 120

Purohit RC, DD Pascoe JH Humburg: , Thermogra-
phic Evaluation of Peripheral Limb Blood Flow of

the Contralateral and Ipsilateral Limbs in Response
to Cold Stress Test in the Horse (abstract) 120

Purohit RC, JM Humberg, J Schumacher, DD Pas-
coe: Recent Advances in the Diagnosis of Neu-
ro-Vascular Injuries in the Horse (abstract) 121

Ring E.F.J., J.Dicks, D.M.Elvins::High Resolution
Infra-Red Imaging (abstract) 71 & 121

Ring EFJ, P.Plassmann: BTHERM For Infra-Red
Medical Imaging. (abstract). 123 & 172

Ring EFJ, J.R.Harding, B.Jones: IEEE Electronics in
Medicine and Biology Annual Conference; Chicago,
USA, October 1997. 29,

Ring EFJ: TERMINOLOGY - Is Thermography an
Accuarte Word (editorial). 5

Ring, EFJ: Bath, And The Story Of Thermal Ima-
ging (abstract). 104,

Rodan G., I.Capanu, E.Necula, P.Spataru: Thermo-
graphy in High Altitude Hypoxic Exposure with
Quick Pressure Variation (abstract) 122,

Schartelmdiller T, P.Melnizky, K.Ammer: Vergleich
von Patienten mit Fazialisparese oder mit akutem
Herpes opthalmicus . 65

Simpkins SA , AM Heath, CB Navarre, DG Pugh, J
Barnett, DD Pascoe, RC Purohit: Effects of Heat
Stress on Thermal Patterns of Lama Pacos
(abstract) 121

Szabo T., L. Fazekas, L. Geller, F. Horkay, T. Gyon-
gy, A. Juhasz-Nagy: Cardiothermographic Assess-
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. . . Rutka, M. Klewar, St J. Klosowicz: Thermographic
Waldsmith J.K, A.Kent Allen: Diagnostic Thermo- " !
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Wiecek B, S.Zwolenik, A.Jung, J.Zuber: Advanced
thermal, visual and radiological image processing
for clinical diagnostics. 139,

Zucker M., R. Ivron, , A. EI-Ami: Dynamic Thermal
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240 pp. plus XVI colour plates

ed. K.Ammer, EFJ.Ring

Thermal Imaging, Microwave Detection
Image Processing, Thermal Image Applications
Recent advances in medical thermography

Thermal physiology and the skin

Veterinary thermography
K. Ammer, E.FE ]. Ring (eds) . . . . .
Medical applications of thermal imaging

Vascular applications.

This book, based on the proceedings of an international conference, provides the most up to
date review of the current state of the art in thermal imaging. The clinical applicatons include
vascular skin reactions, varicosed veins, deep vein thrombosis and Raynaud’s Phenomenon.
Lumbar disc herniation, post surgical evaluation of the knee and the hand (carpal tunnel syn-
drome), tennis elbow and thoracic outlet syndrome are also described.

The methodology itself and comparative studies with other techniques such as ultrasound, CT
and MRI make this a practical manual for the physician or technologist employing these investi-
gations.

Only available from The European Association of Thermology, order below at the direct sale
price of $50 U.S. or 500.- Austrian Schillings to the following account 965 023 054 at Bank
Austria, No 20151 in Vienna, Austria. Price includes mail in Europe, all other destinations add
$10 or 120.-Austrian Schillings.

ORDER
The Thermal Image In Medicine & Biology ... copy/ies
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I'wish to subcribe to Thermology international
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1 yr subscription........cccevviierucnnnes

TOTALPAYMENT TO THE EUROPEAN ASSOCIATION OF THERMOLOGY .oooofuiiiiiiiiiiiiiiiin

send with payment ( international order or proof of bank transfer) to
Dr.Kurt Ammer, European Association of Thermology
Hernalser Hauptstr. 209/14, A-1170 Wien, Osterreich
Bank Austria, Vienna, Austria, bank number: 20151,
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