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Abstract 

The first part of the paper presented the physical basis of infrared thermography and thermal imaging cameras (de-
tectors) using the detection of infrared radiation to identify temperature changes in various parts of the human body, 
which makes infrared thermography useful in complementary diagnosis of diseases in many fields of medicine, such as 
angiology, internal medicine, aesthetic and reconstructive surgery (as described in the first part of the article), as well 
as in gynecology and obstetrics, cardiology and heart surgery, oncology, orthopedics, pediatrics, rheumatology, den-
tistry and urology (as described in this part of the article). Infrared thermography is a promising adjunctive diagnostic 
method. However, it has both advantages (non-invasiveness, short performance time, ability to generate images of the 
entire body, simultaneous detection of health problems and subclinical diagnosis), as well as disadvantages (possible 
impact of external factors, such as changes in ambient temperature, humidity and air movement, on the 

Streszczenie 

W pierwszej części artykułu przedstawiono podstawy fizyczne termografii oraz kamer termowizyjnych (detektorów), 
wykorzystujących detekcję promieniowania cieplnego, które umożliwiają wykrycie zmiany temperatur w  różnych 
częściach ciała ludzkiego, dzięki czemu termografia znajduje zastosowanie w  diagnostyce uzupełniającej chorób 
w wielu dziedzinach medycyny: angiologii, chorobach wewnętrznych, chirurgii estetycznej i rekonstrukcyjnej (co opi-
sano w pierwszej części artykułu), a także w ginekologii i położnictwie, kardiologii i kardiochirurgii, onkologii, ortope-
dii, pediatrii, reumatologii, stomatologii i urologii (co przedstawiono w niniejszej, drugiej części artykułu). Termogra-
fia jest obiecującą, uzupełniającą metodą diagnostyczną. Ma zarówno zalety (bezinwazyjność, szybkość wykonania, 
możliwość obrazowania całego ciała i jednoczesnego wykrycia wielu problemów zdrowotnych oraz diagnozowanie na 
etapie subklinicznym), jak i wady (wrażliwość pomiaru na czynniki zewnętrzne, takie jak zmiany temperatury otocze-
nia, wilgotność i ruch powietrza), o których należy pamiętać podczas jej stosowania.
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Introduction

The aim of this paper is to present the current knowledge 
on the applicability of thermography in various medical 
fields. The first part of this article discussed the physical 
aspects of infrared thermography (IRT) and thermal im-
aging cameras (detectors) using infrared (IR) detection, 
which make it possible to identify temperature changes 
in different parts of the human body, making IRT appli-
cable for complementary diagnosis of disorders in many 
medical fields such as angiology, internal medicine, cos-
metic and reconstructive surgery (as described in the 
first part of the paper), as well as gynaecology and obstet-
rics, cardiology and cardiac surgery, oncology, orthopae-
dics, paediatrics, rheumatology, dentistry and urology  
(as presented in this part of the paper)

Thermography in gynaecology and obstetrics

In gynaecology, IRT is used during hysterectomy (per-
formed for oncological reasons) to differentiate anatomi-
cal structures (e.g., the ureter and the ostiomeatal com-
plex or the iliac vessels and the ureter), the course and 
appearance of which may have been altered by the can-
cerous process or endometriosis [1].

In obstetrics, the method is used to monitor caesarean 
section wounds for early [2] and late infections, which 
is particularly important in obese women due to poor 
wound healing [3]. Additionally, IRT has been used since 
the 1990s to assess breast temperature during breast-
feeding, both in the prevention of mastitis (screening) 
and to monitor the healing process and treatment effi-
cacy (e.g., the use of ultrasound) [4], as well as in the diag-
nosis of mastitis in newborns and pubertal girls [5].

Thermography in cardiology and cardiac surgery

In cardiology, intravascular thermography allows for de-
tecting and localising atherosclerotic plaques (unstable 
ones in particular) in the coronary arteries (the hypothesis 
of plaque formation is based on the initiation of local, ac-
tive inflammation, and thus a rise in temperature, which 
can be detected with a thermal imaging camera) [6]. 

IRT additionally allows for:
	Q minimising the risk of thermal oesophageal damage 

during ablation in atrial fibrillation (rapid detection of 
critical temperature) [7]; 

	Q detecting even a slight decrease in chest wall perfu-
sion after coronary artery bypass grafting (CABG) for 
ischemic heart disease, and preventing surgical site 
infection [8];

	Q diagnosing rare type 1 complex regional pain syn-
drome (CRPS) after percutaneous coronary inter-
vention (by detecting temperature difference in both 
forearms) [9].

Thermography in oncology

IRT is a useful tool in oncology for monitoring the risk 
of radiation dermatitis following radiation therapy for 
breast cancer in patients after mastectomy and sparing 
procedures (skin temperature changes are measured at 
different intervals) [10].

Thermography has been also discussed as a potential tool 
for detecting and identifying: 

	Q nodular lesions of the breast (both benign and malig-
nant), as an alternative to mammography [11]; 

	Q thyroid nodules, including preliminary verification 
of their malignancy (malignant lesions have a higher 
temperature than benign ones) [12]; 

	Q various types of cancer, malignant and benign skin 
cancers [13]; 

	Q intraocular tumours, including treatment efficacy 
monitoring in intraocular melanoma by detecting re-
gression (decrease in eye temperature) [14].

Thermography in orthopaedics

IRT is used in orthopaedics: 
	Q for rapid screening diagnosis of bone fractures 

(hand, foot, collarbone, forearm), in the emergency 
setting [15]; 

	Q as a complementary investigation (in addition to 
EMG and nerve conduction testing) in the diagnosis 
of carpal tunnel syndrome (reduced palmar and dor-
sal temperature in the affected hand) [16]; 

	Q in the assessment of patients at risk of Sudeck’s 
syndrome (sympathetic algodystrophy); impor-
tantly, across all three phases of the development 
of this disorder (reduced temperature of the af-
fected limb, delayed temperature rise following 
cold stimulation) [17]; 

	Q for monitoring temperature during orthopaedic sur-
geries (overheating leads to necrosis and subsequent 
bone resorption), which allows for modifying the de-
sign of surgical instruments and techniques [18]; 

	Q for early detection of postoperative complications, 
such as infections, which are a major problem in hip 
and knee replacement [19].

Thermography in paediatrics

As a non-invasive and rapid tool, IRT is a valuable diag-
nostic complement in many areas of paediatrics: 

	Q in paediatric ophthalmology and allergology (in-
creased temperature is observed after intranasal 
application of nut protein spray in allergic patients) 
[20], as well as in juvenile arthritis (mainly of the 
ankle) [21]; 

	Q in screening for type I diabetes mellitus (lower 
skin temperature on IRT after cold stress test in 
children with diabetes has been noted, although 
in clinical evaluation, impaired vascular perfusion 
is not apparent until many years after the disease 
onset) [22]; 

	Q for fracture risk assessment or fracture screening [15]; 
	Q for evaluating the healing of burns and wounds (in-

cluding post-amputation), as well as for deciding on 
the extent of amputation [23]); 

	Q for monitoring newborns (including preterm infants) 
at risk for respiratory conditions (based on aberrant 
temperature changes seen on IRT associated with 
airflow delay between the chest and abdomen [24]) 
and necrotizing enterocolitis (based on abdominal 
temperature differences) [25]; 

	Q In paediatric neurology (monitoring of valvular func-
tion in children with hydrocephalus, screening for at-
tention deficit hyperactivity disorder) [20].
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Thermography in rheumatology

Since joints involved by active inflammation show an 
increased warmth compared to joints in remission (al-
though the difference is small, and for this reason ultra-
sound is the most optimal tool [26]), IRT is used in rheu-
matology to diagnose arthritis (including rheumatoid and 
juvenile arthritis [21]).

In addition, IRT is used for assessing the Raynaud’s phe-
nomenon, as the surface temperature of the hands/fin-
gers is a measure of the overall capillary blood flow [27], 
which allows to confirm or exclude the diagnosis, and, 
with additional cold/warm stress, allows to distinguish 
between primary and secondary conditions, and contrib-
utes to the objectivity of patient assessment [28]. This 
method is also used in the treatment of systemic sclero-
derma to assess disease activity and response to treat-
ment [27].

Thermography in dentistry

IRT is used in dentistry:
	Q for the diagnosis of periapical inflammatory lesions, 

acute pulpitis with apical periodontitis, as well as 
acute and chronic periapical abscess (all in the pre-
clinical phase, which allows rapid diagnosis and treat-
ment) [29]; 

	Q in implantology (elevated bone temperature when 
drilling for an implant is a negative prognostic factor 
as it disrupts the physiological balance of proteins in 
bone cells [30]); 

	Q in dental surgery (for temperature monitoring during 
the application of different types of techniques dur-
ing osteotomy: contact and non-contact Er:YAG laser 
treatment, piezoelectric surgery and surgical drill, 
to assess for potential tissue overheating, which is a 
negative prognostic factor [31]); 

	Q endodontics (for assessing root temperature when us-
ing different filling techniques, assessing the volume of 
endodontic filling materials and potential empty spac-
es, which are a negative prognostic factor [32]); 

	Q in oral inflammation (e.g., caused by wearing den-
tures, also as a screening and prognostic test [33]).

Thermography in urology

IRT is used in urology to monitor genitourinary inflam-
mation, prostatitis, testicular inflammation, bladder and 
urinary tract inflammation [34], as well as to diagnose al-
tered seminal vasculature in young men [35]. IRT is also 
used to assess renal blood flow, which is particularly use-
ful in patients with diabetes mellitus or heart disease, and 
during transplantation procedures [36].

Conclusions

Thermal imaging is a promising complementary diag-
nostic approach used in many fields of medicine. Like 
any other diagnostic or therapeutic tool, IRT has both 
advantages and disadvantages. Advantages include non-
invasiveness, short duration, the possibility of full-body 
imaging and simultaneously detecting multiple health 
problems, and, particularly importantly, the possibility 
to diagnose a given disorder at its subclinical stage, al-

lowing for rapid implementation of effective treatment. 
Disadvantages that should be considered when using this 
method include the possible impact of external factors on 
the measurement (such as changes in ambient tempera-
ture, humidity and air movement), poor resolution, es-
pecially in the case of cheaper, low-class systems, which 
makes interpretation of the result difficult, as well as the 
high price of high-end devices.
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