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Thermology 2010 – a computer-assisted literature survey

Kurt Ammer
Institute for Physical Medicine and Rehabilitation, Hanuschkrankenhaus, Vienna, Austria

Medical Imaging Research Unit, Faculty of Advanced Technology, University of Glamorgan, Pontypridd, UK

Introduction
This year´s annual survey is the 23rd in a series that started
in 1989. The aim of this regular annual publication is to
continue and amend the bibliography of Medical Thermo-
logy, which was edited by Margaret and Thomas B. Aber-
nathy in 1987. This international bibliography contains nearly
5000 titles of papers published between 1956 and 1986.

Methods
A search in EMBASE and MEDLINE with the terms
”thermology” or” thermography”, or “thermometry” or
“temperature measurement or “thermotherapy” or , “skin
temperature” or “core temperature” and” year 2010”
yielded 1747 hits. Table 1 show the contribution of each
search term to the results. Exchanging “ year 2010” with
“included between 01-01-2010 and 31-12-2010” reduced
the number of hits to 1725. Further restriction with the
term “human” yielded a further reduction to 759 hits. Only
these 759papers plus all non English publications will ap-
pear in the section “References” of this survey. However,
the full list of references will be included in the reference
collection of “Published papers on THERMOLOGY or
TEMPERATURE MEASUREMENT between 2007 and
2010”. This cumulation of references related to thermology
comprises now 3 volumes spanning the period between
1988 to 2010. The will be available from the webpage of
Medical Imaging Research Unit of the University of
Glamorgan at “www.MedImaging.org”. All volumes of
this reference collection will be also included in a data disk
that will contain all volumes of the journal “Thermology

5
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SUMMARY

The literature survey 2010 is based on 1730 papers found in the databases MEDLINE and EMBASE with the keywords
“thermography” or “thermometry” or “thermotherapy” or ‘skin temperature’ or ‘core temperature’ and restricted to “in-
cluded in the databases between 01.01 and 31.12. 2010”. 36,5 percent of papers of this review are originated from Europe
and 96 percent of all papers are written in English. 588 controlled studies using some kind of temperature measurement
were included in this survey. Physiology, cardiovascular diseases, neurology, dermatology and clinical & experimental
pharmacology were the predominant fields of applications of temperature measurement in medicine. As in previous
years, therapeutic hypothermia and hyperthermia treatment was the topic of many papers. Fever attracted also a high
number of publications. Some articles were related to sleep or pain. Only few papers were found for intravascular temper-
ature measurement, Raynaud´s phenomenon or breast thermography.

KEY WORDS: Thermography, literature search, temperature measurement

THERMOLOGIE 2007 – EINE COMPUTER-GESTÜTZTE LITERATURSUCHE

Die Literatursuche für 2010 basiert auf 1730 Arbeiten, die unter den Schlüsselwörtern “Thermographie” oder “Thermo-
metrie” oder “ Thermotherapie “ oder ‘Hauttemperatur’ oder ‘Kerntemperatur” und der Einschränkung “zwischen 1.
Jänner und 31.Dezember 2010 erfasst” in den Datenbanken MEDLINE und EMBASE gefunden wurden. Die Autoren
thermologischer Publikationen kommen in 36,5 Prozent aus Europa, und 96 Prozent aller Arbeiten wurden in Englisch
publiziert. 588 kontrollierte Studien , die irgendeine Form von Temperaturmessung einsetzten, wurden in diese
Übersicht aufgenommenIn der Medizin waren Physiologie, Herz-Kreislauferkrankungen, Neurologie, Dermatologie
sowie klinische und experimentelle Pharmakologie die vorherrschenden Anwendungsgebiete für Temperaturmessung.
Wie in früheren Literaturübersichten, war die therapeutische Hypothermie und die Behandlung mit Hyperthermie das
Thema vieler Veröffentlichungen. Auch Fieber erzielte ein große Zahl von Publikationen. Einige Arbeiten wurden zu den
Themen Schlaf bzw. Schmerz veröffentlicht. Zur intravaskulären Temperaturmessung, dem Raynaud-Phänomen oder
zur Brustthermographie wurden nur wenige Publikationen gefunden.

SCHLÜSSELWÖRTER: Thermographie, Literatursuche, Temperaturmessung

Thermology international 2011, 21(1) 5-30

Table 1
Search terms and results

Combination of search terms Hits

thermology 12

thermology OR thermography 222

thermology OR thermography OR thermometry 298

thermology OR thermography OR thermometry
OR “temperature measurement” 1154

thermology OR thermography OR thermometry
OR “temperature measurement”

OR “core temperature
1516

thermology OR thermography OR thermometry
OR “temperature measurement”

OR “core temperature” OR “skin temperature”
1747



international” together with all volumes of the former tit-
les of this journal i.e “ Thermologie Österreich” and “Eu-
ropean Journal of Thermology“

The papers were analysed to show the origin of authors,
the language, the journal and issue number of publication.
For further classification, the Citation Report Database at
Thompson Institute for Scientific Information (ISI) was
searched to obtain the most recent Impact Factor for jour-
nals publishing papers related to the search profile in 2009.

Papers were allocated with respect to the topic of the publi-
cation into medical and non medical publications. Non
medical papers were further classified into basic sciences,
applied sciences and biology. The filter option of EMBASE
was used to differentiate the papers by disease, publication
type and study type

Results
1730 publications were obtained with the search profile,
which yielded 1553 hits in EMBASE and 489 in MEDLINE.
312 papers were listed in both databases.

Language of publication
All but 67 papers of this database were published in Eng-
lish. 18 publications appeared in Chinese (1-18), 10 papers
in German (19-28), 8 publications in Turkish (29-36) and 7
in Spanish (37-43). 7 papers were published in Polish
(44-49), 5 in French (50-54) and 5 in Japanese (55-59), 3
papers in Russian (60-621) and 2 in Italian (63,64). Swedish
(65), Danish (66) and Portuguese (67) was the language of
the other 3 papers. All but 16 publications showed a
summary of the article in English.

Authors
In total, 7184 authors appeared in 775 journal papers. A
group of authors i. e D Darwent, S.A. Ferguson. D.J.
Kennaway, Roach G.D., G.M. Paech, X.C. Zhang and
C.Sargent from the University of South Australia, Adelaide
Australia. published the highest number of journal papers
in 2010 (68-76).

1761 authors originated from institutes in 64 countries.
30.89.% of these were located in North America, the majo-
rity, i. e. 425, in the United States, 60 in Canada and 14 in
Mexico. 36,46 % of authors came from European coun-
tries, 67 of these were situated in the United Kingdom.
23,85% of authors are from Asia, two thirds of these live in
the Far East (figure 1).

Journals
In total, 755 journals published papers related to the search
profile. 24 journals published 32 to 10 related to topic of
this survey. 32 publications were found in the “Journal of
Thermal Biology”. Next in rank was the “Journal of Sleep
Research”with 25 paper, 4 journals published each 24 arti-
cles related to temperature, but only one of these the “Eu-
ropean Journal of Applied Physiology” is related to medi-
cine. Table 1 lists the journal name, the number of papers
of interest and the impact factor 2009. A mean impact fac-
tors of 4,810 was calculated for 24 journals listed. The
mean impact for publications on thermography was de-
rived from the cumulated impact factors of all 24 journals.
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Figure 1
Origin of authors

Table 2
Impact factors of journals that published with more than 10 papers
related to temperature

Journal papers Impact
factor

Journal of Thermal Biology 32 1.305

Journal of Sleep Research 25 3.500

Chemical Communications 24 5.504

European Journal of Applied Physiology 24 2.047

Food Chemistry 24 3.606

Journal of Hazardous Materials 24 4.144

Sleep 23 5.402

Bioresource Technology 20 4.253

Resuscitation 18 2.908

Intensive Care Medicine 16 5.168

International Journal of Hyperthermia 16 2.412

Nature 16 34.480

Combustion and Flame 15 2.923

Proceedings of the National Academy of
Sciences of the United States of America 14 8.432

Journal of the American Chemical Society 13 2.886

Applied Microbiology and Biotechnology 12 2.896

Environmental Science and Technology 12 0

Journal of Organic Chemistry 12 4.219

Thermology International 12 0

European Heart Journal 10 9.800

IEEE Transactions on Biomedical
Engineering 10 2.154

Journal of Endourology 10 1.754

Magnetic Resonance in Medicine 10 3.225

Waste Management 10 2.433



Type of publication
1,244 papers were classified as articles, 64 as article in press
and 105 as review. 22 short surveys, 201 conference ab-
stracts, 23 conference papers and 2 conference reviews
have been published. The remaining papers were classified
as 41 letters, 32 notes, 18 editorials and 3 books.

Type of study
759 papers reported studies in humans and 56 human ex-
periments. 81studies investigated normal humans and other
31 conducted research on human tissues. 108 clinical arti-
cles and 97 case reports have been published. 122 clinical
trials, 65 controlled clinical trials, 58 randomized con-
trolled trial and 87major clinical studies have been re-
ported. A controlled study was the theme in 588 papers, 43
papers reported prospective studies, 47 comparative stud-
ies and 30 feasibility studies..

388 papers were classified as nonhuman studies, 208 as ani-
mal experiment, 106 investigated animal models and 105
studied animal tissue. 71 in vitro studies and 36 in vivo
studies have been published.

Modelling was the topic of 203 papers and simulation of
37 publications. 92 articles were related to methodology
and 32 studies performed an inter-method comparison.

Medical publications
The citations in MEDLINE and EMBASE are allocated to
distinct fields of medicine. Usually, allocations to more
than just one field are made. However, in table 2 the citation
were allocated to one field only and multiple allocations
have been avoided. Some papers were related to defined dia-
gnoses such as fever or to therapeutic interventions such as
therapeutic hypothermia. Most papers in the section
“Applied Sciences in Medicine” are citations that have al-
ready allocated to medical field in Table 2.

The EMBASE filter “disease”obtained the following dis-
tributions (number of papers in brackets): hypothermia
(111), fever (92), heart arrest (57), hyperthermia (42),
inflammation (35), pain (33), hypotension(28), brain ische-
mia (22), injury (21), breast cancer (20), heart atrium
fibrillation (20), sepsis (20), bleeding (19), obesity (19),
side effect (19), diabetes mellitus (18), heart arrhythmia
(18), infection (18), shivering (18), heat stroke (17), hyper-
tension (17), thermal exposure (16), thermal injury (16),
erythema (15) and fatigue (15)

Table 2 shows the allocations to fields of medicine. Physio-
logy was the most frequent allocated speciality of medi-
cine. Physiology publications were broken down into three
subgroups, Exercise Physiology, Thermoregulation and
other Physiology. Cardiovascular Diseases, Anaesthesio-
logy, Neurology, Paediatrics, Dermatology and Emergency
Medicine were the next in frequency of allocation. Clinical
& Experimental Pharmacology and Public Health, Social
Medicine & Epidemiology received each 24 papers allo-
cated. Sleep was the topic of 21 papers, and Acupuncture &
Complementary Medicine had also 21 allocations. 22 publi-
cations were allocated to therapeutic hypothermia and 15
papers to therapeutic hyperthermia. Only some papers
were found for Breast Disease [31, 89, 147, 181, 192,

237,419,717, 731, 737], Complex Regional Pain Syndrome
[193,324,444,457,677,698], Raynaud´s Phenomenon [86,
87,96,177,225,289,512,543,544,570,615] and Atheroscle-
rotic Plaque [227,276,599,628,679,689].

4 reviews were allocated to medical thermography [46,47.
85,88]. A group of authors from Poland published 2 over-
view on medical thermography [46,47]. One these reviews
discussed the diagnostic use of infrared thermography in
medicine in general [l47], whilst the other paper was fo-
cussed on the capacity of thermography to detect athero-
sclerotic changes ]in the coronary arteries [46]. One paper
reviewed the recent literature on thermology [85]. A review
on thermography in spinal disorders concluded, that the
thermographic body of knowledge in spinal dis- orders is
incomplete and more high quality studies are needed be-
fore thermal imaging can be recommended as diagnostic
method or as outcome measure for back pain.

Hypothermia
Hypothermia may occur accidentally in cold or heat re-
moving environment [29, 38,66,157,186,297,495] or as
therapeutic intervention. Mild therapeutic hypothermia is
indicated for survivors of out of hospital cardiac arrest
[102, 127, 153, 170, 268, 306,311,406,437,438,499,567].
There is good evidence that hypothermia provides neuro-
protection in these patients. Therapeutic hypothermia is
defined as a controlled lowering of core body temperature
to 32°C to 34°C [306]). These treatment was also applied in
patients after acute ischemic stroke [291,700], with sub-
arachnoid hemorrhage [92], after intoxication [451] and in
children with encephalopathy [363, 588] or postcardiotomy
functional ectopic tachycardia [362]. The protective effect
of low brain temperature after severe traumatic brain injury
(TBI) was questioned as study from Singapore [600] re-
ported that a higher mortality rate after severe TBI. was in-
dependently associated with lower brain temperatures (be-
low 37°C). The Bergen Stroke study investigated the re-
lationship between high body temperature and favourable
outcome in patients treated with tissue plasminogen acti-
vator (tPA) in comparison to the association between low
body temperature and favourable outcome in patients
without tPA-therapy [497]. The authors concluded from
the results obtained that the effect of high body tem-
perature on clot lysis is more important than the neuro-
protective effect of low body temperature in the early
phase after cerebral infarction treated with tPA.

Research on physiological changes after hypothermia were
reported for haemodynamics [126] and kidney function
[291]. The optimum start point of the hypothermic treat-
ment was discussed [268]. Pharmcological treatment stra-
tegies for shivering during therapeutic hypothermia [720],
methods for the induction of hypothermia [153,588] and
for temperature monitoring in this condition have also
been published [382,437, 751].

Fever
“An increase in temperature above what is considered to be
a normal value is inevitably regarded as a sure sign of
disease and referred to with one simple word: fever” [118].
Fever represents a normal physiological response as a result
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Table 3
Papers allocated to medical fields

Medical field Reference

Acupuncture & Complementary Medicine 5,8, 16,94,115,141,225,290,310,313,332,337,344,432,440,517,519,520,597,651,
755

Anesthesiology & Intensive Care 24,38, 40,55,57,64,66, 100,114,166,173,185,199,216,217,281,301,312,371,376,
404,501,535,538,589,612,637,658,659,660,702

Cardiovascular Diseases &Cardiovascular Surgery
1,6,7,35,36,41,46, 60, 86,87,96,111,138,149,155,177,227,241,276,289,308, 362,
375, 377, 397, 448,493,512,543, 544, 570, 584, 598, 599, 615, 622, 627, 628, 644,

650, 660,679,689,692,696,699,719,721,738

Chest Diseases, Thoracic Surgery& Tuberculosis 42, 121,350,360,366,385,443,533,577

Clinical & Experimental Pharmacology 12,93,99,131,160,198,207,273,286,295,340,349,351,384,407,446,502,540,582,594,
617,676,708,720

Dental Medicine 234,503

Dermatology and Venereology 43, 63,81,109,113,117,123,129,171,200,220,223,232,238,254,331,391,401,410,
418,478,529,593,680,695,710,714,744

Emergency Medicine 130,142,153,168,169,190,195,206,211.214.230,292,302,311,334,358,437,456,
485, 495,514,549,551,555,571,572,683,726

Endocrinology 26,154,420,513,534,552,587

Forensic Science 52,610,749

Fever 65,118,201,386,387,449,509,528,563,616

Gastroenterology 119,148,158,236,294,316,325,388,585,691

General Surgery 58,134,321,338,348,461,476,547,559, 562, 604,607,626,675,681

Haemodialysis 157,215,228,235,297,703

Immunology 342,399,483,652,727

Obstetrics and Gynecology 28,108,231,408,409,455,581,609,716

Occupational & Industrial Medicine 4, 45,48,97,243,278,317,318,319,330,396,498,523,541,631,657,674,693

Oncology 19, 39,178,187,333,422,457,536,576,653,654,678,705

Ophtalmology 400,486,546,635,666,

Orthopaedics & Orthopaedic Surgery 9, 67,77,124,210,252,279,369,518,575,608,618,621,625,663,694,734

Otorhinolaryngology 21,30,61,275,414,454

Paediatrics and Paediatric Surgery 33,34,49,50,51,82,163,189,204,233,309,355,426,439,459,464,467,470,496,530,
537,548,560,583,601,640,670,672,697

Physiology 22,25,146,156,209,222,239,242,245,247,250,253,277,288,298,307,343,345,402,
403,444,489.492,515,539,561,623,642,662,711,730,732,743

ExercisePhysiology & Sports medicine
78, 104,105,122,132,139,143,145,146,165,182,188,194,226,248,251,303,339,364,
365,389,416,417,442,469,473,477,484,491,507,556,558,578,614,645,655,686,

706,715,736

Physiology: thermoregulation
150,152,186,240,280,283,296,315,328,335,354,361,368,379,393,394,413,415,
429,433,441,447,465,505,508,525,557,603,606,611,633,634,646,647,671,684,

690,722,723,725,728,739,741,746,747,753

Physical Medicine & Rehabilitation 249,305,320,421,550,620,677

Psychotherapy and Psychiatry 272,304,353,395,450,510,566,756

Public Health, Social Medicine & Epidemiology 27, 29,44,59,67,80,116,137,175,221,300,306,341,367,430,460,466,474,488,526,
668,712,745,750

Neurology 15,32,53, 79,83,101,120,135,136,140,162,191,218,274,336,346,356,392,427,
462,463,471,475,497,506,527,553,574,590,682,740

Neurosurgery 56,79,468,600,649

Reproductive and Sexual Medicine 95,481

Rheumatology 164,193,208,329,480,524,698

Sleep 23, 68-76, 103,106,159,282,347,424,435,445,452,458,490,521,522,630,641,688,
704,724

Therapeutic hyperthemia 10, 20,144,205,326,434,436,542,545,588,636,656,701,748,751

Therapeutic hypothemia 92,102,126,127,170,291,293,314,363,372,406,423,431,438,451,499,516,567,643,
700,707,742

Urology & Nephrology 133,167,174,180,287,383,390,425,428,565,579,580,602,638,639,752



of the introduction of an infectious agent producing exo-
genous and endogenous pyrogenes influencing the central
set point of body temperature [51]. Fever research is closely
related to the measurement of body core temperature and
to infectious diseases.

A study from Turkey compared the rectal-axillary tem-
perature measurement difference (RATD) for digital and
mercury-in-glass thermometers and the difference between
mercury-in-glass and digital thermometer readings taken by
the rectal and axillary routes [739]. Based on measure-
ments in 135 children , RATD was 0.61 ± 0.54°C in the
mercury-in-glass thermometer, and 0.81 ± 0.57°C in the
digital thermometer. The mean differences between digital
and mercury-in-glass thermometers were 0.16°C for rectal
routes and -0.02°C for axillary routes.

A review on the best site of measuring core temperature of
patients in the intensive care unit, recommended intra- vas-
cular measurement in the pulmonary, femoral or brachial
artery [64]. Comparing the temperature over the temporal
artery with the bladder temperature in critical ill patients
found poor agreement between both measurement sites.
[659]. The sensitivity of temporal artery thermometry for
fever detection was 26 % only. Due to its poor accuracy
temperature measurement at the temporal artery is not re-
commended for monitoring core temperature.

A Dutch study evaluated the accuracy of tympanic and two
types of infrared skin thermometers(Beurer and Thermo-
focus) compared to rectal measurement in a group of 100
children between 0 and 18 years of age admitted to a paedi-
atric ward [530]. The results of this prospective study indi-
cated that tympanic, Beurer and Thermofocus thermo-
meters cannot reliably predict rectal temperature.

A study from Japan compared the accuracy of an axillary
thermometer and an ear thermometer and infrared thermal
imaging in cold and in warm environment. [668]. The body
temperature obtained with an axillary thermometer was
used as a reference. The receiver operating characteristic
(ROC) analysis found a fair accuracy for ear thermometers
in a warm environment (mean temperature: 20.0°C), while
the ear thermometer in a cold environment (mean tem-
perature: 12.6°C) and measurements with thermography
in both environments showed a low accuracy.

A study, conducted in Atlanta, GA, compared 3 infrared
thermal detection systems with oral temperatures and
self-reported fever in 2873 patients [509]. 476 subjects re-
ported a fever, and 64 had a confirmed fever which was de-
fined as oral temperature greater or equal to 100°F (=37..8°C).
When compared with oral temperatures, 2 systems (Opto-
Therm and FLIR) were reasonably accurate for detecting
fever and predicted fever better than self-reports. Applied
Sciences in Medicine. However, correlations between the
oral temperatures and measurements obtained from the in-
frared detection systems were only moderate for Opto-
Therm and FLIR. and poor for Wahl.

The increased use of infrared thermal imaging for fever
screening induced the development of new standards for
this application [586]. These standards include specifica-

tions of the thermal imager and describe also the proce-
dure to obtain accurate and reliable body temperature mea-
surements from the human face.

Fever in children was addressed in some papers. A review
from Poland discussed pharmacotherapy for fever in chil-
dren [49] and a paper from Belgium summarised fever
management in children younger than 3 years [51]. 4 papers
were related to effectiveness and side effects of drug ther-
apy for fever in children [233, 355, 387, 388].

A study from paediatric emergency department reported
high prevalence of fever phobia and inappropriate treat-
ment for febrile children among caregivers of patients seen
in the emergency department [363]. An other study investi-
gated ethnic differences in parental perceptions and manage-
ment of childhood fever [189]. Based on a sample of 487
parents, deficits in fever management of children were identified.
The authors concluded that continued education of all families
about fever is necessary. A study from Cincinnati, OH , investi-
gated the reliability of parent-measured axillary tempera-
tures [381] and reported a very high correlation between
axillary temperature measurements performed by trained study
staff and parents.

The occurrence of post-operative fever following 78 paediatric
laryngotracheoplasties was investigated in a retrospective
study [616]. Forty-five percent of cases (35/78) had fever
Children undergoing single stage laryngotracheoplasty and/
or having post-operative atelectasis were at higher risk for post-
operative fever.

Applied Sciences in medicine
Biophysics, Bioengineering, Medical Instrumentation [21,
34,53,54,62,84,109,110,125,128,154,158,172,179,183, 196,
197, 209, 235, 252,254,284,323,325,346,352,370,373,374,
375, 378 ,380,38,382,392,398,399,410,411,422,428,431,432,
434, 468, 471, 472, 492, 500, 504, 508, 510, 531, 551,552,573,
586, 595,602, 619, 623, 636, 637, 648,650,660,667,678, 685,
697,733,734,742] had the highest number of hits in the al-
location applied sciences. The use of various methods for
body temperature measurement was published [64, 65, 125,
178, 83,196,301,467,475, 495,509, 542, 586, 595, 648,
659,699, 709] including accuracy and reliability of ther-
mometers [34,229,381,530,667,668].The influence of mea-
surement sites on temperature findings was topic of some
papers [82,16,539,573,750]. Thermal modelling was the
topic of 4 papers [138,279,48,409,619,625].

Various applications of lasers were discussed in 20 papers
[19,56,110,117,197,329,402,410,432,486, 550, 579, 580, 607,
642, 654, 663, 666, 695, 730,734] including Laser Doppler
flowmetry (329,402, 432,486,550, 642, 695,730) and Laser
Doppler imaging [197,432]. Application of microwave tech-
nology was the topic of 11 papers (9, 10,112,167,184,227,
352,460,605,656,689). Focussed ultrasound for hyperther-
mia generation was addressed in 13 papers (53,56,180,191,
326,333,370,468,531,576,629,638, 639), 2 papers reported
ultrasound as imaging technique (57,709).

A high number of papers was allocated to clinical and
experimental biochemistry (2,13,17,84,90,112,176,244,246,
299, 357,359,405,412, 454,500,504,531,554,604,632, 661,
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673,713,718,739,735]. Pharmacy was the topic of some pa-
pers [3,11,98,161,213,285,322,327,754].

Microbiology[37,44,59,67,113,136,148,172,181,185,201, 295,
300,309,321, 341,384,407,426, 443,460,476,564,640,712])
food science [184,219] and environment [613] were the
topics of the remaining papers.

Discussion
The search profile of this year´s survey is identical to that
of the literature review for the year 2009 (85) with similar
results related to fields of application.

Physiology, thermoregulation and exercise physiology were
topics with a high number of hits. Various aspects of thera-
peutic hypothermia including the neuroprotective effect
after cardiac arrest have been discussed. Localised hyper-
thermia generated with various heating modalities such as
focussed ultrasound or microwave was as a topic of com-
plementary treatment for tumour disease.

Temperature measurements in cardiovascular disease were
related either to hypothermic treatment after cardiac arrest
or to monitoring of esophageal temperature during radio-
frequency ablation of atrial fibrillations. Intravascular tem-
perature measurements at atherosclerotic plaques was
occasionally a topic in the papers of this year´s survey. The
thermographic assisted diagnosis of Raynaud´s phenome-
non attracted some papers.

There is an ongoing debate, what thermometer, in which
body site obtains the most accurate and reliable result of
core body temperature. The value of infrared thermal im-
ages for fever screening is still uncertain.

Only one of the articles related to breast cancer reported
new research results for breast thermography [717]. How-
ever; the methodological approach in this paper does not
allow to conclude from a particular breast thermogram on
the benignity or malignity of a suspected lesion.

English continues to be the predominant language for
medical publication. Only four percent of the papers re-
viewed in this article were not published in English, which
is a smaller portion of non English publications than in last
years survey. An average impact factor of 4.8 points was
calculated for the 24 journals, which published in 2010
more than 10 papers on temperature measurement related
to medicine. This is an increase by 1,8 points compared to
last year. However, these might be caused by a high per-
centage of non medical journals compared to the survey
for 2009.

36,4% of authors of papers came from Europe, 30.9 %
originated from North America and 23,9 % from Asia. 106
authors from Asia live and work in China. Papers from
countries in Africa and South America are still rare and
comprise together less than 4% of all articles included.

In conclusion, this years’ literature survey was focussed on
temperature measurements related to medicine. Physiol-
ogy, cardiovascular diseases and fever detection were fre-
quently identified fields of temperature measurement in
medicine. Monitoring of thermotherapy with change of

the core temperature in either direction was another impor-
tant application of medical thermometry.
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News in Thermology

Recent PhD related to infrared thermal imaging
Ricardo Ângelo Rosa Vardasca received at the Award Cere-
mony of the University of Glamorgan on 17th December
2010 the degree of Doctor of Philosophy for his thesis en-
titled: “The effect of work related mechanical stress on
the peripheral temperature of the hand.”
(abstract on the following page)

About the author
Ricardo is a former computer science engineer from the
Polytechnic Institute of Leiria (Portugal) and has also a BSc
(hons) in Information Technology from the University of
Glamorgan (UK). After his PhD work he became a lecturer
in Computing Engineering Department at the Polytechnic
Institute of Leiria (Portugal) in September 2009. One year
after, immediately after obtaining his Ph.D award, he was
appointed Adjunct Professor at the same institution. He is
currently a researcher in health informatics at the Com-
puter Science and Communication Research Centre at the
Polytechnic Institute of Leiria (Portugal). His main teach-
ing includes Medical Image Processing, Medicine Aided by
Computers and Computer Programming modules for
Health Informatics and Informatics Applied to Health
Care module in Nursing. He is an invited Professor at the
Faculty of Medicine at the University of Porto (Portugal)
since February 2010. In November 2010 he was appointed
as director of the Installation and Maintenance Network
and Information Systems Specialisation and Technological
Course.

Prof Dr Ricardo Vardasca holds a personal membership in
the EAT and made an application to organise the next Eu-
ropean Congress of Thermology in Leira, Portugal

Publications by Ricardo Vardasca
VARDASCA, R., RING, E.F.J., PLASSMANN, P., JONES,
C.D., “Thermal Symmetry on Extremities of Normal
Subjects”, Proceedings of the 1st Research Student Work-
shop, Faculty of Advanced Technology, University of
Glamorgan, March 2007, p14-18.

VARDASCA, R., BAJWA, U., “Extracting Outlines of
Hands from Thermal Images”,Proceedings of the 2nd
Research Student Workshop, Faculty of Advanced Tech-
nology, University of Glamorgan, October 2007, p12-16.

VARDASCA, R., “Template Based Alignment and In-
terpolation Methods Comparison of regions of Inter-
est in Thermal Images”, Proceedings of the 3rd Re-
search Student Workshop, Faculty of Advanced Technol-
ogy, University of Glamorgan, March 2008, p21-24.

VARDASCA, R., RING, E.F.J., PLASSMANN, P., JONES,
C.D., “Thermal monitoring of hand stress during key-
board typing”, Proceedings of 9th International confer-
ence on Quantitative InfraRed Thermography, July 2-5,
2008, Krakow-Poland, p169-174.

RING, E.F.J., VARDASCA, R., BAJWA, U., “Monitoring
Cooling Agents Applied to the Skin of Normal Sub-

jects by Quantitative Thermal Imaging”, Proceedings
of 9th International conference on Quantitative InfraRed
Thermography, July 2-5, 2008, Krakow- Poland, p129-134.

VARDASCA, R., BAJWA, U., “Segmentation and Noise
Removal on Thermographic Images of Hands”,
Thermology International, 18/3 (2008), p99-104.

VARDASCA, R., “Hand Thermogram Standardisation
with Barycentric Warp Model”,Proceedings of the 4th
Research Student Workshop, Faculty of Advanced Tech-
nology, University of Glamorgan, March 2009, p73-75.

BAJWA, U.,VARDASCA, R., RING, E.F.J., PLASSMANN, P.,
“Comparison of boundary detection techniques to
improve image analysis in medical thermography“,
The Imaging Science Journal, Volume 58, Number 1, Feb-
ruary 2010 , p.12-19.

FELISBERTO, F, SILVA, R, DOMINGUES, P, VARDASCA,
R., PEREIRA, A., “A Performance-based Approach for
Processing Large XML Files in Multicore Machines”,
Proceedings of the XML: Associated Technologies and
Applications conference, Vila do Conde, Portugal, 19th -
20th May 2010.
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Thesis:
The effect of work related mechanical stress on the peripheral temperature
of the hand

Ricardo VARDASCA
Medical Imaging Research Unit, Department of Computing and Mathematical Sciences,

Faculty of Advanced Technology
University of Glamorgan,
Wales, United Kingdom,

July 2010

Abstract
The evolution and developments in modern industry have
resulted a wide range of occupational activities, some of
which can lead to industrial injuries. Due to the activities of
occupational medicine, much progress has been made in
transforming the way that operatives perform their tasks.
However there are still many occupations where manual
tasks have become more repetitive, contributing to the de-
velopment of conditions that affect the upper limbs. Re-
petitive Strain Injury is one classification of those con-
ditions which is related to over of repetitive movement.
Hand Arm Vibration Syndrome is a subtype of this classifi-
cation directly related to the operation of instruments and
machinery which involves vibration.

These conditions affect a large number of individuals, and
are costly in terms of work absence, loss of income and
compensation. While such conditions can be difficult to
avoid, they Cambe monitored and controlled, with preven-
tion usually the least expensive solution. In medico-legal
situations it may be difficult to determine the location or
the degree of injury, and therefore determining the relevant
compensation due is complicated by the absence of objec-
tive and quantifiable methods.

This research is an investigation into the development of
an objective, quantitative and reproducible diagnostic pro-
cedure for work related upper limb disorders. A set of ob-
jective mechanical provocation tests for the hands have
been developed that are associated with vascular challenge.
Infrared thermal imaging was used to monitor the tempera-
ture changes using a well-defined capture protocol. Normal
reference values have been measured and a computational
toolshed to facilitate the process and standardise image
processing. These objective tests have demonstrated good
discrimination between groups of healthy controls and
subjects with work related injuries but not individuals,
p<0.05, and are reproducible. A maximum value for ther-
mal symmetry of 0.5±0.3ºC for the whole upper limbs has
been established for use as a reference.

The tests can be used to monitor occupations at risk, aim-
ing to reduce the impact of these conditions, reducing
work related injury costs, and providing early detection. In
a medico-legal setting this can also provide important ob-
jective information in proof of injury and ultimately in ob-
jectively establishing whether or not there is a case for com-
pensation.
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Meetings

2011

February 14th 2011

RECENT ADVANCES IN MEDICAL AND FORENSIC IMAGING

The Kohn Centre, The Royal Society, 6 Carlton House Terrace, London

Programme

Registration 9.15 to 10am.

10.00 Welcome by Sir Ralph Kohn FRS

10.10 Has Digital Technology Subverted the Truth in Photographic Evidence? Hoosain Ebrahim, University of Limpopo, South Africa

10.40. 3D Imaging in Forensic Odontology Samuel Evans, Illustration Unit, School of Dentistry,
Cardiff University.

11.00 - 11.30 Coffee break

11.30 The Imaging and Mechanisms of Non-accidental Injuries in Infants - Prof. N.Ebrahim,
Dpt of Radiography, University of Limpopo, South Africa

12.00 An Integrated Multi-Modal Imaging Method for Skin Condition Inspection Jiuai Sun, Machine Vision Lab.
University of The West of England, Bristol

12.30 Microwave Breast Tumour Imaging, The Challenge of Resolution vs. Speed Prof. A.W Preece et al. University of Bristol.

Lunch

2.00 Recent Advances in Security Screening Dr E.Morton Rapiscan Systems, Guildford.

2.30 Tomographic Imaging with Cosmic Ray Muons for Security Screening C.Steer. S.Quillin, L.Cox. AWE, Reading Berks.

3.00 Latent Fingerprint Detection with Novel Fluorescent Dyes - Dr Jari Louhelainen, Dpt Biochemistry& Molecular Biology
University of Helsinki, Finland

3.30 Investigation of Infrared Fluorescence of Fingerprint Dyes through Imaging Rebecca Smith, John Smith, Stephen Bleay,
University of Westminster and Home Office Development
Branch, London

4.00 Examination of Drugs Transfer using TOF-SIMS - Prof M.I. Szynkowska, A. Parczewski Institute of Chemistry,
Technical Univ. Lodz Poland

4.30 New Developments in Infrared Thermal Imaging Systems Prof. Roderick Thomas, Metropolitan University of Wales,
Swansea, and TWA Neath, South Wales.

5.00 Close

Registration fees: Full £125.. students/retired £65 / Members £105/ student members £60

Registration form can be found at www.rps-isg

The Royal Photographic Society
Imaging Science & Medical Groups

Co-sponsored by

The Institute of Physics and Engineering in Medicine
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Language: English
Specific topics subject to change

Thursday March 24th 2011

Registration: 1:00PM – 2:00PM (with coffee/tea and lunch buffet)

Afternoon Session
2:00PM – 2:15PM Welcome - P. Ooms, DVM
2:15PM – 3:15PM All you need to know about infrared radiation. - G. Rentmeesters
3:15PM – 3:40PM Possibilities of Equine Thermography
3:40PM – 4:00PM Break
4:00PM – 5:00PM All you need to know about cameras, pixels and lenses - G. Rentmeesters

Friday March 25th 2011
Morning Session
8:30AM – 8:45AM Welcome (with coffee and tea)
8:45AM – 9:30AM History of Thermal Imaging and Instrumentation in Veterinary Medicine – T. Turner, DVM
9:30AM – 10:30AM Obtaining thermal images on equine patients, techniques and safety – T. Turner, DVM
10:30AM – 11:00AM Break
11:00AM – 11:30AM Normal Equine Thermographic Examination – T. Turner, DVM
11:30AM – 12:00AM Dynamic Examinations using the High Speed Treadmill – T. Turner, DVM
12:00PM – 1:30PM Lunch
Afternoon Session
1:30PM – 2:30PM Artifacts in the Thermographic Exam – T. Turner, DVM
2:30PM – 3:15PM Utilizing routine thermal examinations as a means of early injury detection of racing Thoroughbreds - T. Turner, DVM
3:15PM – 3:45PM Break
3:45PM – 4:45PM Saddle Fit – T. Turner, DVM

Saturday March 26th 2011

Morning Session
8:30AM – 8:45AM Welcome (with coffee and tea)
8:45AM – 11:00AM Thermal Imaging in Veterinary Medicine Today – T. Turner, DVM
11:00AM – 11:30AM Break
11:30AM – 12:15PM Thermography of the equine foot – T. Turner, DVM
12:15PM – 1:45PM Lunch
Afternoon Session
1:45PM – 2:45PM Thermography of equine tendons and ligaments – T. Turner, DVM
2:45PM – 3:15PM Thermography of show jumpers, hypersensitivity prevention – T. Turner, DVM
3:15PM – 3:45PM Break
3:45PM – 4:45PM Thermographic assessment of equine joints – T. Turner, DVM

Sunday March 27th 2011
Morning Session
8:30AM – 8:45AM Welcome (with coffee and tea)
8:45AM – 10:45AM Back and muscular conditions – T. Turner, DVM
10:45AM – 11:15AM Break
11:15AM – 12:15PM Research Update – T. Turner, DVM
12:15PM – 1:45PM Lunch
Afternoon Session
1:45PM – 2:15PM Thermography and performance wellness – T. Turner, DVM
2:15PM – 3:15PM Case Studies – T. Turner, DVM
3:15PM – 3:45PM Break
3:45PM – 4:45PM Case Studies – T. Turner, DVM

5:00PMAdjourn course program (After completion of the entire course, you will receive a certificate of attendance.)
5:30PM – 7:30PM Dinner

Equine Thermography Course

Program

March 24 – March 27, 2011www.equine-thermography.nl



March18th-20th , 2011

15th National Congress of the Polish Association
of Thermology in Zakopane
Abstract deadline: February 15th, 2010

Deadline for hotel reservation; March 1st, 2010

Registration fee: 200 �

Local organizing committee

Prof. Anna Jung (Chair)
Dr Janusz Zuber (deputy Chair)
Dr Boleslaw Kalicki mgr ing. Piotr Murawski

International Scientific Committee

Prof. A. Jung (Poland)
Prof. F J. Ring (UK)
Prof. J. Mercer (Norway)
Prof. I. Benkö (Hungary)
Prof. K. Ammer (Austria)
Prof. B.Wiecek (Poland)
Prof. A. Nowakowski (Poland)

Registration fee for non Polish participants will be paid in
cash on arrival at the conference.

Registration by e-mail is required before March 1st to en-
sure hotel reservation. After registration number is issued,
delegates are committed to payment of the fee. Registra-
tion includes welcome dinner Saturday 19th – Lunch and
accomodation. Extra night + breakfast Monday + 50 �

Accompaning person – 150 �

March in Zakopane is very attractive, being surrounded by
the Tatra Mountains covered with snow. The International
airport of Krakow, is a 2hr journey away. There is good
connection from Krakow airport by railway to bus station
in direct Zakopane

Further information

Prof Dr. Anna Jung

ajung@wim.mil.pl or a.jung@spencer.com

April 30th, 2011

CRPS/RSD & Thermal Imaging
South Carolina Society of Physical Medicine &
Rehabilitation Scientific Session

South Carolina Medical Association Annual
Meeting
Programm Director : Dr. Robert Schwartz

Venue: Hyatt Regency Hotel, Greenville, South Carolina

Program

8:00am Welcoming remarks from the President of the SC
Society of PM&R: Dr Ashish Shanbhag, MD (President
Spartanburg County Medical Society, Medical Director,
Palmetto Pain, PA, Spartanburg, SC).

8:15 Introduction of International Guest Professors:
Dr. Robert G. Schwartz, MD (Executive Director, SC

Society of PM&R; President American Academy of Ther-
mology; Medical Director, Piedmont Physical Medicine &
Rehabilitation, PA & Bons Secours St. Francis Hospital
Dept. Of PM&R, Greenville, SC)

8:30-10:30 Session 1: An overview of CRPS/RSD

Robert G. Schwartz, MD
Overview of CRPS/RSD Diagnosis & Treatment; AAT
International Guidelines for NMSK Thermal Imaging

Kamayni Agarwal, MD (Professor, Dept. of Anesthesiol-
ogy, University Medical Hospital Hamburg-Eppendorf;
Medical Director, Center for Palliative Care and Pain Man-
agement, Hanseatic Care, Hamburg, Germany)
Anesthetic Approaches to the Patient with CRPS/RSD

10:30-10:45 Break

10:45-12:00pm Session 2: Importance of Outcome
Measurement in CRPS/RSD and other Sympathetic
Pain Syndromes

Robert G. Schwartz, MD
TOS, Barre-Lieou and CRPS/RSD Look Alikes

Marcos Brioschi, MD, PhD (Professor Departments of
Neurology and Thermal Imaging, University of Sao Paulo
Medical School, Sao Paulo, Brazil; President, Brazilian So-
ciety of Thermology, Editor, The Journal of Pan American
Thermology),
The University of Sao Paulo Post Graduate Training Pro-
gram in Thermal Imaging; Medical Center Applications for
Thermal Imaging in the Brazilian Health System.

12:00pm-1:30pm Lunch (on your own, around town)

1:30pm-3:30pm Session 3: Vasomotor Monitoring,
Statistical Reliability and Vascular Considerations in
Sympathetic Pain Syndromes.

Ho-Yeol Zhang, MD, PhD (Professor, Yonsei University
College of Medicine, Seoul, S. Korea; Clinical fellow, Neu-
rosurgery, Yongdong Severance Hospital, Yonsei Univer-
sity College of Medicine; President, Korean Society of
Thermology, Patents: Cervical Artificial Disc and Cervical
Intervertebral Cage)
Statistical Reliability and Vasomotor Considerations in De-
generative Spinal Diseases

Hisashi Usiki, MD, PhD, (Professor of Surgical Oncol-
ogy, Kagawa University Hospital, Japan; Director of Sur-
gery, Kagawa University Hospital, Japan; Past President,
Japanese Association of Thermology; Editorial Board,
Thermology International).
The Role of Thermal Imaging in Breast Oncology and
Other Surgical Patients.

Srini Govindan, MD (Professor or Neurology, West Vir-
ginia Medical Center, Morgantown, West Virginia, Board
Certified in Neurology, Executive Director, American Aca
-demy of Thermology, Medical Director, Neuro-diagnostics,
Inc, Wheeling, W. Virginia),
Impact of Vasomotor Status from Pharmacologic Agents

3:30- 3:45 Break
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3:45-5:00pm: Session 4: Infrared Thermal Imaging in Sur-
gical and Other Applications

Kamayni Agarwal, MD
The Role of Thermal Imaging in Traditional Chinese Med-
icine

Ashish Shanbhag, MD
Spinal Cord Stimulation and Thermal Imaging in Sympa-
thetic Pain Syndromes

Kurt Heitman, MD (Fellow, American Academy of Oph-
thalmology; Past President, South Carolina Society of
Opthamology;Opthamologist, Southern-Eye,Greenville, SC)
Ophthalmic Considerations in patients with CRPS/RSD

Information: www.piedmontpmr.com

17-19th June 2011

2nd International Consensus and Guidelines on
Medical Thermology Meeting in Sao Paolo
combined with International Interdisciplinary Pain Con-
gress of USP.

Information: www.cindorusp.com

July 6th-8th, 2011

17th International Conference on Thermal
Engineering and Thermogrammetry (THERMO)
at the Budapest University of Technology and Economics
(BME), Budapest, XI .Müegyetem rkpt.3., Hungary

THE CONFERENCE ORGANIZER:
Branch of Thermal Engineering and Thermogrammetry
(TE and TGM),

Hungarian Society of Thermology (HST) at MATE,
European Association of Thermology (EAT),

CALL FOR PAPERS

The photocopy-ready papers(for CD-ROM presentation)
of max. ten A4 format pages to be presented on the confer-
ence are to be submitted before 15 February, 2011. To assist
the work of the Scientific Committee the authors are kindly
requested to point out the aim, method and results of their
work in the summary to be provided according to the typing
instructions.

Notification of the acceptance of abstracts will be for-
warded to the authors until 30 December, 2010. The full text
of all accepted papers will be included the CD-ROM Pro-
ceedings to be presented to the participants at the Confer-
ence.

INFORMATION

Application Forms and abstracts/papers should be sent to:
Dr. Imre BENKÕ,
MATE Secretariat, House of Technology, III. 318.
H-1372 Budapest, POB. 451., Hungary
Fax: +361-353-1406, Phone: +361-332-9571.,
E-mail: ,mate@mate-net.hu,

2011: www.mate-net.hu/03menu/03index.htm and
for previous 16th THERMO
www.mate.mtesz.hu/eng/Pages/2009/THERMO2009/index.php

EAT :www.europeanthermology.com (upcoming events)

For any further information and personal inquiries please contact
the following address

Dr. Imre BENKÖ,

H-1112 Budapest, Cirmos u. 1, 6/38, Hungary

Phone/fax: +361-310-0999.
E-mail: ibenko@freestart.hu

P.S.: The organizers strongly recommend Internet exhange:
e-mail for abstract to: ibenko@freestart.hu

Authors are requested to provide electronic version of
their abstract (two pages, A4 format for printed Volume)
as . doc attached file to:

ibenko@freestart.hu and mate@mate-net.hu

July 11th - 13 th 2011

8th International Conference on Heat Transfer,
Fluid Mechanics and Thermodynamics
(HEFAT2011 in Mauritius
This is the First Call for Papers.

Conference website: http://www.hefat.net

Important dates

Abstract and full paper deadline: 15 February 2011
Notification of acceptance of full papers: 31 March 2011
Deadline for submission of final or revised paper:
15 April 2011

Further information

Prof Josua P Meyer

Chair: School of Engineering
Head: Department of Mechanical and Aeronautical
Engineering, University of Pretoria
Pretoria

Tel: (012) 420 3104
Fax: (012) 362 5124
E-mail: josua.meyer@up.ac.za

November 12th, 2011

24rd Thermological Symposium
of the Austrian Society of Thermology
Venue: Raddisson Blue Palais Hotel Vienna, Austria
Deadline for Abstracts: October10th, 2011

Information
Prof K. Ammer, MD, PhD

Austrian Society of Thermology
Hernalser Hauptstr 209/14
Email: KAmmer 1950@aol.com
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