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Abstract 

Medical infrared thermography (MIT), as a non-invasive functional imaging technique without ionizing radiation, can sensitively 

and timely detect subtle body-surface temperature changes triggered by physiological and pathological factors in human body. 

It can objectively reflect the functional status of soft tissues, internal organs, blood vessels and peripheral nerves, and help 

clinicians locate pain-related lesions and preliminarily judge their pathological properties, making up for the limitations of 

morphological imaging that mainly display structural abnormalities. This Chinese expert consensus summarizes domestic and 

international clinical research evidence and practical experience, and provides detailed, operable guidance for the clinical 

application of MIT, covering standardized examination procedures, image reading principles, differential analysis of thermal 

signals, and targeted application in various painful disorders. Starting from physiological normal thermal distribution 

characteristics of human body surface, this consensus conducts comprehensive analysis on the clinical significance of abnormally 

elevated and abnormally reduced thermal readings, sorts out common interference factors affecting image interpretation, and 

puts forward practical clinical recommendations for pain-related disease assessment, differential diagnosis and curative-effect 

follow-up. It aims to standardize clinical operation and interpretation behaviors of MIT, promote its rational clinical 

popularization, and provide objective imaging basis for auxiliary diagnosis and individualized treatment of pain related diseases. 
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1. Introduction 

All objects with a temperature above − 273°C emit infrared 

radiation. Infrared detectors have been widely deployed in 

military, industrial, transportation and other fields. As a con-

stant-temperature organism, the human body acts as a natural 

infrared radiation source. Medical infrared thermography 

(MIT) can clearly, accurately and promptly capture minor var-

iations and distribution patterns of body surface temperature 

arising from diverse pathological and physiological factors. 

As a functional imaging modality, MIT complements other 

modern diagnostic tools, offering novel clinical references and 

perspectives for early screening, auxiliary diagnosis and ther-

apeutic efficacy evaluation of multiple diseases [1-7]. China 

began manufacturing and applying MIT equipment in 1976, 

and currently this technology is used in physical examinations, 

tumor early warning and therapeutic outcome assessment, car-

diac and limb blood supply evaluation, pain disorders man-

agement, and meridian research in traditional Chinese medi-

cine (TCM) [8-11]. 

In 2012, the State Administration of Traditional Chinese 

Medicine designated MIT instruments as standard equipment 

for secondary and higher-level TCM hospitals. In 2021, the 

National Standards Committee released a group standard for 

pain medicine that recommends MIT examination as one of 

the pain assessment modalities [8, 12]. 

Clinically, integrated analysis of MIT images alongside 

other lab and imaging findings enables visualized identifica-

tion of pain etiologies, targeted diagnosis and treatment, and 

objective evaluation of therapeutic response. It furnishes ob-

jective evidence to formulate scientific diagnosis-treatment 

protocols and diversify clinical thinking for pain manage-

ment. 

2. Specifications for Medical Infrared 

Thermography Examinations 

A dedicated independent MIT examination room is recom-

mended. Operators shall guide examinees’ body positioning 

outside the room to fully protect patient privacy. Indoor tem-

perature shall be stabilized at (24.0±2.0)°C; air conditioning 

outlets shall be placed away from examinees and imaging 

equipment to avoid direct thermal/cold airflow or radiant heat 

interference with subjects and infrared cameras. 

Prior to scanning, complete clinical data registration includ-

ing chief complaints (onset time, location, quality and accom-

panying symptoms), past medical history, surgical history, 

menstrual/gestational status, and interventions within the pre-

ceding week (electromyography, physical therapy, invasive 

procedures, etc.). Examinees shall refrain from physical ex-

aminations within 30 minutes before scanning, rest quietly for 

a minimum of 15 minutes, remove mobile phones, bags, jew-

elry and topical plasters, and avoid scratching the skin to elim-

inate body surface temperature interference. Subjects shall re-

move relevant garments and adopt standardized postures dur-

ing scanning [13-17]. After thermal image acquisition, physi-

cians shall conduct comprehensive interpretation combining 

clinical history and physical examination to finalize diagnosis 

and treatment plans [18-21]. 
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3. Clinical Interpretation of Medical 

Infrared Thermography 

Advancements integrating human anatomy and pathophys-

iology have greatly improved the precision of MIT image in-

terpretation in Chinese clinical practice. Multiple temperature 

grading systems are available; clinically, colors including red, 

orange, yellow, green and blue (and their saturation gradients) 

are commonly used to denote temperature levels [4, 7, 14, 22-

24]. (Figure 1). 

 

 
Figure 1. Normal Medical Infrared Thermograms. 

Notes: Red = high temperature, blue = low temperature, green = transitional temperature; A: Bilateral symmetry centered on the torso; B: 

Elevated temperature at concave body surfaces and areas overlying popliteal arteries; C: Reduced temperature at bony/protruding body surfaces; 

D: Mild temperature reduction at distal extremities. 

3.1. Normal Thermal Temperature Distribution 

on MIT 

3.1.1. Regional Temperature Heterogeneity 

Skin temperature is bilaterally symmetric relative to the 

torso midline, yet distinct regional differences exist: Head and 

neck temperature is highest; ventral torso temperature exceeds 

dorsal torso temperature; left chest is warmer than right chest; 

chest temperature is higher than abdominal temperature, upper 

abdomen warmer than lower abdomen; upper extremities 

warmer than lower extremities; proximal limb segments 

warmer than distal segments [17, 25-29]. 

3.1.2. Physiological Hyperthermic Zones 

Regions with abundant blood perfusion, high heat produc-

tion or poor heat dissipation show elevated temperature: Con-

cave body surfaces including orbital cavities, auricular fossae, 

supraclavicular fossae, axillae, subxiphoid area, umbilicus, in-

guinal folds, spinal midline and popliteal fossae. Body sur-

faces overlying large blood vessels also present varying de-

grees of temperature elevation [17, 20, 28]. 

3.1.3. Physiological Hypothermic Zones 

Regions with low blood flow, minimal heat production or 

rapid heat loss exhibit reduced temperature: Bony promi-

nences and protruding surfaces including nasal tip, anterior 

upper arms, anterior shanks, prepatellar areas and Achilles 

tendons. Muscle-rich and adipose tissue accumulation zones 

(anterior abdomen, buttocks, anterior thighs) are also hypo-

thermic, as are low-metabolism regions such as the anterior 

trachea or fluid-filled cysts [20, 27]. 

3.2. Abnormally Elevated Temperature on MIT 

Hyperthermia primarily manifests in regions with increased 

blood perfusion, including acute/chronic inflammation, hy-

perfunction, myofascial inflammation, benign and malignant 

neoplasms. Physiological confounders must first be excluded: 

natural concave surfaces, skin folds, superficial veins, nevi, 

scars, rashes, and recent physical stimulation (massage, ma-

nipulation, acupuncture), plus external interference from mo-

bile phones, backpacks or mechanical friction. 

3.2.1. Soft tissue Disorders 

Soft tissues encompass all non-osseous structures (skin, 

mucosa, fascia, muscle, adipose tissue, etc.). Local blood flow 

changes precede structural morphological abnormalities of 

soft tissues, presenting as thermal anomalies. MIT therefore 

detects lesions earlier and more sensitively than structural im-

aging modalities [17, 21, 29-31]. 

3.2.2. Vascular Disorders 

Vascular occlusion leads to local blood stasis, with MIT de-

lineating the location, severity and scope of obstruction. Tem-

peratures rise proximal to arterial occlusions, at hemangiomas 

and varicose veins; distal to arterial occlusions, hypoperfusion 
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causes reduced thermal readings. Distal soft tissue swelling or 

varicosity distal to venous occlusions induces mild hyperther-

mia. Distal extremities in diabetic foot and Raynaud’s syn-

drome display characteristic thermal abnormalities at different 

disease stages [24, 33-36]. 

3.2.3. Neoplastic Disorders 

Malignant tumors exhibit rapid proliferation with elevated 

local blood flow and metabolic activity; the degree and range 

of hyperthermia on MIT sensitively reflect tumor growth dy-

namics for early warning. MIT may identify malignant lesions 

1-2 months earlier than structural imaging (ultrasound, CT, 

MRI), which require tumors to reach a critical volume for vis-

ualization. Combined with other clinical examinations, MIT 

improves diagnostic sensitivity and reduces false nega-

tives/positives. Serial MIT scans for suspected or confirmed 

malignancies enable high-sensitivity monitoring of tumor pro-

gression and metastatic spread [8, 20, 37, 38]. 

3.2.4. Visceral Organ Disorders 

Lesioned organs display capsular, vascular or glandular hy-

perplasia/dilation manifesting as focal hyperthermia on MIT. 

For breast evaluation, mild-to-moderate focal hyperthermia 

typically indicates mammary hyperplasia, while breast carci-

noma presents as moderate-to-severe patchy hyperthermia 

with linear hyperthermic tracks representing feeding vessels, 

yielding higher sensitivity than ultrasound and mammography. 

Focal breast hyperthermia on MIT requires confirmatory ul-

trasound and serial thermographic follow-up. MIT also cap-

tures breast duct thermal changes associated with hormonal 

fluctuations across menstrual and gestational stages [20, 38-

40]. 

3.2.5. Psychogenic, Psychological and Allergic 

Disorders 

Stress, anxiety, depression and other emotional disturb-

ances trigger autonomic dysfunction with systemic cutaneous 

vascular and metabolic irregularities. MIT demonstrates scat-

tered irregular punctate hyperthermia across the posterior/an-

terior thorax, after excluding confounders such as sweating, 

alcohol intake and allergic diathesis. Sleep deprivation mani-

fests as enlarged semicircular/round hyperthermic zones at 

medial canthi [8, 41]. 

3.3. Abnormally Reduced Temperature on MIT 

Hypothermia predominantly arises from diminished re-

gional blood flow secondary to vasoconstriction, luminal ste-

nosis/occlusion, or local cysts/fluid collections. Confounders 

including bony protrusions, hair, clothing, topical patches and 

jewelry coverage must be ruled out first. 

3.3.1. Impaired Blood Perfusion 

MIT visualizes tissue hypothermia secondary to circulatory 

impairment, providing a novel early screening tool for is-

chemic disease. It delineates the extent and severity of ische-

mia caused by arterial stenosis/occlusion and peripheral vaso-

spasm [6, 33, 34, 42, 43]. 

3.3.2. Peripheral Neurological Disorders 

Sympathetic nerve fibers originate from the lateral horn of 

the spinal cord and travel alongside somatic sensory and mo-

tor nerves. Neural lesions stimulate sympathetic fibers to re-

lease norepinephrine, inducing vasoconstriction and reduced 

tissue perfusion, producing hypothermia in the corresponding 

innervated dermatome. Etiologies include spinal cord lesions, 

neuritis, intervertebral disc herniation and peripheral nerve en-

trapment [8, 15, 19, 34, 43-46]. 

3.4. Serial MIT Monitoring of Disease 

Progression 

Local blood flow dynamically alters with disease evolution, 

reflected by shifts between hyperthermia and hypothermia on 

MIT. Repeat scanning 1-4 weeks after baseline enables objec-

tive comparison of thermal patterns to quantify disease pro-

gression, therapeutic response, residual lesions or new patho-

logical changes [41, 47-51]. 

3.5. Applications in Traditional Chinese 

Medicine Research 

MIT digitizes and visualizes the TCM concepts of “cold-

heat” and “meridians”, allowing dynamic observation of cuta-

neous temperature shifts induced by TCM herbal therapy, 

manual manipulation and acupoint acupuncture. It provides a 

unique three-dimensional observational framework for TCM, 

earning the moniker “TCM thermal CT”. 

4. MIT Analysis for Painful Disorders 

Pain constitutes an unpleasant emotional response linked to 

tissue injury; conventional pain assessment relies solely on 

subjective patient reports lacking objective biomarkers. Pain 

signals are transmitted via somatic sensory afferents, which 

travel in parallel with sympathetic nerve fibers. MIT objec-

tively identifies sites of local inflammation and neural irrita-

tion, enabling tripartite pain classification: 

a) Nociceptive pain: Hyperthermia in the symptomatic re-

gion. 

b) Neuropathic pain: Hypothermia in the symptomatic re-

gion. 

c) Psychogenic pain: Patchy hyperthermia across ante-

rior/posterior thorax. 

d) Mixed pain presents with near-normal thermal readings. 

This classification serves as core evidence for formulating 

pain management protocols [8, 26, 27, 52]. 

http://www.sciencepg.com/journal/ijpr


International Journal of Pain Research http://www.sciencepg.com/journal/ijpr 

 

186 

4.1. Clinical Recommendations for MIT 

Scanning in Pain Disorders 

Recommendation 1: Adopt a two-step analytical framework 

for auxiliary diagnosis of painful disorders via MIT. First, cor-

relate the patient’s symptomatic region to identify pain-re-

sponsible tissues; second, integrate systemic thermal anoma-

lies and comorbidities to design treatment regimens [34, 43, 

45, 53, 54]. 

Recommendation 2: Evaluate MIT findings corresponding 

to symptomatic pain zones, including fascial, spinal and joint 

mechanical indicators, to develop comprehensive pain man-

agement plans [17, 27, 54]. 

Recommendation 3: Assist differential diagnosis of com-

plex refractory disorders. Systemic MIT mapping clarifies 

overall patient status, guides targeted secondary examinations 

and reduces missed and misdiagnoses [5, 21, 32, 49]. 

Recommendation 4: Perform serial follow-up MIT scans 2-

4 weeks post-intervention to objectively quantify therapeutic 

efficacy and disease prognosis [16, 34, 55-58]. 

4.2. Rational Interpretation of MIT Findings in 

Symptomatic Pain Zones 

4.2.1. Hyperthermia in Painful Regions 

Focal hyperperfusion indicates inflammatory activation of 

peripheral nociceptors, associated with neoplasms, infection, 

myofascial swelling/atrophy, scar entrapment and other le-

sions [16, 20, 21, 57, 59-62]. After excluding external cutane-

ous confounders, clinicians shall correlate hyperthermic ana-

tomical regions with clinical symptoms and physical exami-

nation findings to identify nociceptive pain etiologies, priori-

tizing assessment for vascular and neoplastic pathologies via 

confirmatory structural imaging [27, 57]. 

4.2.2. Hypothermia in Painful Regions 

Neural irritation, entrapment, injury or sensitization of so-

matic sensory neurons/fibers stimulates adjacent sympathetic 

fibers to induce vasoconstriction and hypoperfusion in inner-

vated tissue, manifesting as focal hypothermia. Representative 

conditions include trigeminal neuralgia, spinal radiculopathy, 

peripheral neuritis/entrapment, peripheral neuropathy (inter-

vertebral disc herniation, spinal stenosis, demyelinating dis-

ease, complex regional pain syndrome, Raynaud’s syndrome, 

etc.). After eliminating external thermal confounders, clini-

cians map hypothermic zones to corresponding nerve distri-

butions to localize the primary lesion site (peripheral vs cen-

tral nervous system) via neurological physical examination 

and structural imaging, tracing neural pathways from periph-

eral to central segments to identify injury loci [13, 24, 55, 56]. 

Arterial occlusive disease and other confounding factors must 

also be excluded clinically. 

If a hyperthermic focus exists along the afferent neural tract 

within a hypothermic dermatome, evaluate soft tissue lesions 

at that site for nerve entrapment. Common peripheral nerve 

entrapment syndromes include sciatica, posterior spinal ramus 

entrapment pain, intercostal neuralgia, brachial plexalgia and 

median nerve entrapment [12, 48, 56]. 

4.2.3. Near-normal Thermal Readings in Painful 

Regions 

Concurrent hyperperfusion and hypoperfusion factors 

within the symptomatic zone neutralize thermal gradients, 

yielding baseline cutaneous temperature. This pattern indi-

cates complex pain etiology, including mixed pain or psycho-

genic pain. After excluding cutaneous confounders, differen-

tial diagnoses include neuropathic pain superimposed on my-

ofasciitis, or arthropathy combined with radiculitis. Clinical 

examples include post-herpetic neuralgia with residual rash, 

intervertebral disc herniation concurrent with gluteal fasciitis, 

facet arthropathy with posterior spinal ramus entrapment, and 

scapulohumeral periarthritis complicated by cervical nerve 

entrapment. Sympathetic proximal entrapment induces vaso-

constriction while local inflammatory stimulation triggers mi-

crovascular dilation, eliminating characteristic hyperther-

mia/hypothermia patterns in the symptomatic zone. When 

thermal shifts are minimal on MIT, thorough history-taking 

(pain exacerbating/alleviating factors), physical examination 

and structural imaging are required to identify multiple nerve 

entrapment loci or psychogenic pain [13, 21, 47]. 

5. Conclusion 

MIT sensitively characterizes functional status of soft tis-

sues, visceral organs, blood vessels and nerves, facilitating 

rapid localization and etiological clarification of lesions, guid-

ing confirmatory testing and enabling objective quantification 

of therapeutic efficacy. Given the complexity and susceptibil-

ity of cutaneous thermoregulation to external interference, fur-

ther research and clinical summary are required to refine 

standardized MIT application protocols in pain medicine. Cli-

nicians shall prioritize interpretation of thermal patterns in the 

patient’s symptomatic region, followed by systemic assess-

ment of diffuse thermal anomalies, with special attention to 

suggestive findings including precordial hypothermia, scat-

tered punctate thoracic hyperthermia, hepatic/gastric hyper-

thermia and mammary hyperthermia, to formulate safe, indi-

vidualized diagnostic and therapeutic regimens. 

Abbreviations 

MIT Medical Infrared Thermography 

TCM Traditional Chinese Medicine 

Author Contributions 

Lu Zhenhe: Conceptualization, Data curation, Formal 

http://www.sciencepg.com/journal/ijpr


International Journal of Pain Research http://www.sciencepg.com/journal/ijpr 

 

187 

Analysis, Investigation, Project administration, Writing – 

original draft, Writing – review & editing 

Lu Yan: Conceptualization, Data curation, Formal Analy-

sis, Investigation, Project administration, Writing – original 

draft, Writing – review & editing 

Wu Shiming: Conceptualization, Data curation, Formal 

Analysis, Investigation 

Liu Jinfeng: Conceptualization, Data curation, Formal 

Analysis, Investigation 

Wan Li: Conceptualization, Data curation, Formal Analy-

sis, Investigation 

Wu Dasheng: Conceptualization, Data curation, Formal 

Analysis, Investigation 

Xiong Donglin: Conceptualization, Data curation, Formal 

Analysis, Investigation 

Jia Heping: Conceptualization, Data curation, Formal 

Analysis, Investigation 

Duan Baolin: Conceptualization, Data curation, Formal 

Analysis, Investigation 

Yu Lingzhi: Conceptualization, Data curation, Formal 

Analysis, Investigation 

Shen Wen: Conceptualization, Data curation, Formal 

Analysis, Investigation 

Wang Yunxia: Conceptualization, Data curation, Formal 

Analysis, Investigation 

Liu Hui: Conceptualization, Data curation, Formal Analy-

sis, Investigation 

Shi Kemei: Conceptualization, Data curation, Formal 

Analysis, Investigation 

Li Yimei: Conceptualization, Data curation, Formal Anal-

ysis, Investigation 

Ma Minyu: Conceptualization, Data curation, Formal 

Analysis, Investigation 

Zhou Huacheng: Conceptualization, Data curation, For-

mal Analysis, Investigation 

Tao Gaojian: Conceptualization, Data curation, Formal 

Analysis, Investigation 

Wang Dequan: Conceptualization, Data curation, Formal 

Analysis, Investigation 

Zhou Ling: Conceptualization, Data curation, Formal 

Analysis, Investigation 

Chen Jianping: Conceptualization, Data curation, Formal 

Analysis, Investigation 

Huang Suixiang: Conceptualization, Data curation, For-

mal Analysis, Investigation 

Shang Hongsheng: Conceptualization, Data curation, For-

mal Analysis, Investigation 

Conflict of Interest 

All authors declare no conflicts of interest. 

 

References 

[1] Jeyaraman M, Jeyaraman N, Nallakumarasamy A, et al. Sci-

ence of heat mapping: Thermography in musculoskeletal dis-

orders. World J Orthop. 2026; 17(1): 109955.  

https://doi.org/10.5312/wjo.v17.i1.109955 

[2] Wnuk-Scardaccione A, Bilski J. Clinical Use of Infrared Ther-

mography: Where Are We and Where Are We Going. Medi-

cina (Kaunas). 2026; 62(6).  

https://doi.org/10.3390/medicina62061204 

[3] Liu Q, Li M, Wang W, et al. Infrared thermography in clinical 

practice: a literature review. Eur J Med Res. 2025; 30(1): 33. 

https://doi.org/10.1186/s40001-025-02278-z 

[4] Damião CP, Montero JRG, Moran MBH, et al. Application of 

thermography in the diagnostic investigation of thyroid nod-

ules. Endocr J, 2021, 68(5): 573-581.  

https://doi.org/10.1507/endocrj.EJ20-0541 

[5] Yabunaka K, Hayashi N, Furumitsu Y, et al. Infrared thermog-

raphy and ultrasonography of the hands in rheumatoid arthritis 

patients. J Med Ultrasound, 2021, 29(3): 212-214.  

https://doi.org/10.4103/JMU.JMU11320 

[6] Cañada-Soriano M, José Ignacio Priego-Quesada, Bovaira M, 

et al. Quantitative analysis of real-time infrared thermography 

for the assessment of lumbar sympathetic blocks: a preliminary 

study. Sensors (Basel), 2021, 21(11): 3573.  

https://doi.org/10.3390/s21113573 

[7] Dell'Isola GB, Cosentini E, Canale L, et al. Noncontact body 

temperature measurement: uncertainty evaluation and screen-

ing decision rule to prevent the spread of COVID-19. Sensors 

(Basel), 2021, 21(2): 346-366.  

https://doi.org/10.3390/s21020346 

[8] Peng C, Zhang JY, Zhou HC. Advances in infrared thermogra-

phy for diagnosis and treatment of neuropathic pain. Chin J 

Pain Med, 2021, 27(6): 461-464.  

https://doi.org/10.3969/j.issn.1006-9852.2021 

[9] Ma JF, Li T. Overview of infrared thermography applications 

in acupuncture research. Chin Folk Ther, 2021, 29(12): 108-

110. https://doi.org/10.19621/j.cnki.11-3555/r.2021.1239 

[10] Geng XG, Liu S, Zhang YT, et al. A noncontact method for 

locating radial artery above radial styloid process in thermal 

image. Evid-based Complement Alternat Med, 2020, 2020(2): 

1-9. https://doi.org/10.1155/2020/4057154 

[11] Cohen GY, Ben-David G, Singer R, et al. Ocular surface tem-

perature: characterization in a large cohort of healthy human 

eyes and correlations to systemic cardiovascular risk factors. 

Diagnostics (Basel), 2021, 11(10): 1877-1887.  

https://doi.org/10.3390/diagnostics11101877 

[12] Group Standard for Pain Medicine in China. National Group 

Standard Platform of China. T/CAWA 002-2021, 2021. 

[13] Yi WJ, Li L, Zhang L, et al. Technical specifications and pa-

tient care for medical infrared thermography. J Clin Med Lit 

Electr Ed, 2018, 5(42): 104-106.  

https://doi.org/10.3877/j.issn.2095-8242.2018.42.058 

http://www.sciencepg.com/journal/ijpr


International Journal of Pain Research http://www.sciencepg.com/journal/ijpr 

 

188 

[14] Cai FM, Jiang XQ, Hou XQ, et al. Application of infrared ther-

mography in the early warning of pressure injury: a prospective 

observational study. J Clin Nurs, 2021, 30(3-4): 559-571. 

https://doi.org/10.1111/jocn.15576 

[15] Liang F, Deng Y, Cheng L, et al. Clinical value of medical in-

frared thermography for outpatient screening of lumbar inter-

vertebral disc herniation. J Mudanjiang Med Univ, 2017, 38(6): 

41-43. https://doi.org/1001.7550(2017)06-0041-03 

[16] Tao Fan T, Zhou XY, PC, et al. Effects of radial extracorporeal 

shock wave therapy on flexor spasticity of the upper limb in 

post-stroke patients: study protocol for a randomized con-

trolled trial. Front Neurol, 2021, 12(9): 712512.  

https://doi.org/10.3389/fneur.2021.712512 

[17] Moreira DG, Costello JT, Brito CJ, Adamczyk JG, et al. Ther-

mographic imaging in sports and exercise medicine: a delphi 

study and consensus statement on the measurement of human 

skin temperature. J Therm Biol, 2017, 69(7): 155-162.  

https://doi.org/10.1016/j.jtherbio.2017.07.006 

[18] Lubkowska A, Gajewska E. Temperature distribution of se-

lected body surfaces in scoliosis based on static infrared ther-

mography. Int J Environ Res Public Health, 2020, 17(23): 8913. 

https://doi.org/10.3390/ijerph17238913 

[19] Xiao YX, Lu ZH, Situ JX. Sacral nerve sheath tumor identified 

via infrared thermography: a case report. Chin J Pain Med, 

2018, 24(9): 718-720.  

https://doi.org/10.3969/j.issn.1006-9852 

[20] Liao JY, Wang TF, Li Z, et al. Research progress on infrared 

thermography for disease diagnosis and TCM syndrome differ-

entiation. Chin J Basic Med TCM, 2021, 27(4): 698-702. 

https://doi.org/006-3250(2021)04.0698.05 

[21] Ding WL, Wang HJ. Systematic Anatomy (3rd ed). Beijing: 

People’s Medical Publishing House, 2016: 310-313, 337-342, 

361-367. 

[22] Yuan L, Wang J. Fasciaology. Beijing: People’s Medical Pub-

lishing House, 2018: 82-101, 113-129. 

[23] Casas-Alvarado A, Mota-Rojas D, Ismael Hernández Ávalos. 

Advances in infrared thermography: Surgical aspects, vascular 

changes, and pain monitoring in veterinary medicine. J Therm 

Biol, 2020, 92(12): 102664.  

https://doi.org/10.1016/j.jtherbio.2020.102664 

[24] Kim TH, Jo GY, Kim WN, et al. Complex regional pain syn-

drome type II caused by iatrogenic lateral dorsal cutaneous 

nerve injury: a case report. Medicine (Baltimore), 2021, 

100(49): e28108.  

https://doi.org/10.1097/MD.0000000000028108 

[25] Liu XL, Feng JH, Zhang RH, et al. Quantitative assessment of 

Bell's palsy related facial thermal asymmetry using infrared 

thermography: a preliminary study. J Therm Biol, 2021, 100: 

103070. https://doi.org/10.1016/j.jtherbio.2021.103070 

[26] Guo Z, Wang GN. Pain Diagnosis and Treatment (4th ed). Bei-

jing: People’s Medical Publishing House, 2017: 10-33. 

[27] Perpetuini D, Formenti D, Cardone D. Regions of interest se-

lection and thermal imaging data analysis in sports and exercise 

science: a narrative review. Physiol Meas, 2021, 42(8): 

08TR01 (17pp). https://doi.org/10.1088/1361-6579/ac0fbd 

[28] James M Law, David E Morris, Lindsay J Robinson. Semiau-

tomated analysis of supraclavicular thermal images increases 

speed of brown adipose tissue analysis without increasing var-

iation in results. Curr Res Physiol, 2021, 4(6): 177-182. 

https://doi.org/10.1016/j.crphys.2021.07.001 

[29] Kumar P, Gaurav A, Rajnish RK, et al. Applications of thermal 

imaging with infrared thermography in Orthopaedics. Clin Or-

thop Trauma, 2021, 24: 101722.  

https://doi.org/10.1016/j.jcot.2021.101722 

[30] Resende PR, Brioschi ML, Meneck FD, et al. Predicting lipo-

abdominoplasty complications with infrared thermography: a 

delta R analysis. Arch Plast Surg, 2021, 48(5): 553-558. 

https://doi.org/0.5999/aps.2021.00101 

[31] Moreira A, Batista R, Oliveira S, et al. Role of andre moreira 

thermography in the assessment of temporomandibular disor-

ders and other musculoskeletal conditons: a systematic review. 

Proc Inst Mech Eng H, 2021, 235(10): 1099-1112. 

https://doi.org/10.1177/09544119211023616 

[32] Valverde DR, Carús PT, Timón R. Short-term skin temperature 

responses to endurance exercise: a systematic review of meth-

ods and future challenges in the use of infrared thermography. 

Life (Basel), 2021, 11(12): 1286-1313.  

https://doi.org/10.3390/life11121286 

[33] Cruz Segura A, Cruz Domínguez MP, et al. Early detection of 

vascular obstruction in microvascular flaps using a thermo-

graphic camera. Reconstr Microsurg, 2019, 35(7): 541-548. 

https://doi.org/10.1055/s0039.1688749 

[34] Hallock GG. The use of smartphone thermography to more 

safely unmask and preserve circulation to keystone advance-

ment flaps in the lower extremity. Injury, 2020, 51(4): S121-

S125. https://doi.org/10.1016/j.injury.2020.05.029 

[35] Dahlmanns S, Reich-Schupke S, Schollemann F, et al. Classi-

fication of chronic venous diseases based on skin temperature 

patterns. Physiol Meas, 2021, 42(4): 045001.  

https://doi.org/10.1088/1361.6579/abf020 

[36] Patil H, Monisha IN, Mallikarjunaswamy MS, et al. Infrared 

thermography for the diagnosis and monitoring of Raynaud's 

phenomenon: current evidence and future directions. Reuma-

tologia. 2025; 63(6): 416-425.  

https://doi.org/10.5114/reum/211627 

[37] Shimatani A, Hoshi M, Oebisu N, et al. Clinical significance of 

thermal detection of soft tissue tumors. Int J Clin Oncol, 2020, 

25(7): 1418-1424.  

https://doi.org/10.1007/s10147-020-01658-1 

[38] Lubkowska A, Chudecka M. Thermal characteristics of breast 

surface temperature in healthy women. Int J Environ Res Pub-

lic Health, 2021, 18(3): 1097-1108.  

https://doi.org/10.3390/ijerph18031097 

http://www.sciencepg.com/journal/ijpr


International Journal of Pain Research http://www.sciencepg.com/journal/ijpr 

 

189 

[39] José R González, Charbel Damião, Maira Moran, et al. A Com-

putational study on the role of parameters for identification of 

thyroid nodules by infrared images (and comparison with real 

data). Sensors (Basel), 2021, 21(13): 4459-4484.  

https://doi.org/10.3390/s21134459 

[40] Aydemir U, Sarıgoz T, Ertan T, et al. Role of digital infrared 

thermal imaging in diagnosis of acute appendicitis. Ulus 

Travma Acil Cerrahi Derg, 2021, 27(6): 647-653.  

https://doi.org/10.14744/tjtes.2020.80843 

[41] Guo HZ, Chen RK, Deng FG, et al. Thermal imaging charac-

teristics of subjects with short-term sleep deprivation. Chin J 

Biomed Eng, 2016, 22(5): 403- 406.  

https://doi.org/10.3760/cma.j.issn.1674-1927 

[42] Dang JS, Lin MT, Tan CV, et al. Use of infrared thermography 

for assessment of burn depth and healing potential: a system-

atic review. J Burn care res, 2021, 42(12): 1120- 1127. 

https://doi.org/10.1093/jbcr/irab108 

[43] Li SS, Zhang WZ, Chen Y, et al. Thermographic characteristics 

in patients with anterior cerebral artery stenosis. Chin J Laser 

Med Surg, 2021, 30(3): 134-180.  

https://doi.org/10.13480/j.issn1003-9430.2021.0134 

[44] Park TY, Son S, Lim TG, et al. Hyperthermia associated with 

spinal radiculopathy as determined by digital infrared thermo-

graphic imaging. Medicine (Baltimore), 2020, 99(11): e19483. 

https://doi.org/10.1097/MD.0000000000019483 

[45] Shakhih MFM, Ridzuan N, Wahab AA, et al. Non obstructive 

monitoring of muscle fatigue for low intensity dynamic exer-

cise with infrared thermography technique. Med Biol Eng 

Comput, 2021, 59(7-8): 1447-1449.  

https://doi.org/10.1007/s11517-021-02387-x 

[46] Liu H, Zhu Z, Jin X, et al. The diagnostic accuracy of infrared 

thermography in lumbosacral radicular pain: a prospective 

study. J Orthop Surg Res. 2024; 19(1): 409.  

https://doi.org/10.1186/s13018-024-04910-w 

[47] Pan JD, Xu H, Xiao DC, et al. Perforator detection by thermo-

graphic imaging augmented with tourniquet-reperfusion: a 

modified approach and preliminary report in distal lower leg 

reconstruction. Ann Plast Surg, 2021, 87(4): 451-456. 

https://doi.org/10.1097/SAP.0000000000002741 

[48] Xiong ZZ, Xu LT, Liu K. Application of infrared thermogra-

phy in perioperative monitoring of skin flap transplantation. J 

Tissue Eng Reconstr Surg, 2018, 14(6): 331- 334.  

https://doi.org/10.3969/j.issn.1673-0364 

[49] Bohlen L, Biester A, Rapp O, et al. Osteopathic diagnosis and 

treatment of the spine in patients with chronic back pain 

through the lens of medical infrared thermography: A random-

ized controlled pilot study. Complement Ther Clin Pract. 2025; 

60: 101999. https://doi.org/10.1016/j.ctcp.2025.101999 

[50] Watts AT, Boyle AM, Kutuzov V, et al. Current Use of Infrared 

Thermography in Orthopaedic and Bone or Joint Trauma Pa-

tients-Can We Identify Postoperative Infection? A Narrative 

Systematic Review. Strategies Trauma Limb Reconstr. 2024; 

19(3): 141-148.  

https://doi.org/10.5005/jp-journals-10080-1630 

[51] Castonguay T, Dover G. Infrared Thermography-A Novel Tool 

for Monitoring Fracture Healing: A Critically Appraised Topic 

with Evidence-Based Recommendations for Clinical Practice. 

J Sport Rehabil. 2023; 32(7): 834-839.  

https://doi.org/10.1123/jsr.2022-0390 

[52] Mota-Rojas D, Olmos-Hernández A, Verduzco-Mendoza A, et 

al. Infrared thermal imaging associated with pain in laboratory 

animals. Exp Anim, 2021, 70(1): 1-12.  

https://doi.org/10.1538/expanim.20-0052 

[53] Antonaci F, Rossi E, Voiticovschi Iosob C, et al. Frontal infra-

red thermography in healthy individuals and chronic migraine 

patients: Reliability of the method. Cephalalgia, 2019, 39(4): 

489-496.  

https://doi.org/10.1177/0333102418788341.Epub2018 

[54] Zhang BQ, Zhang M, Guo HL. Application of infrared ther-

mography in diagnosis of lumbodorsal fasciitis. Shandong Med 

J, 2019, 6(92): 137-140.  

https://doi.org/10.3969 j.issn.1002.266X 

[55] Doremalen RFMV, Netten JJV, Baal JGV, et al. Infrared 3D 

thermography for inflammation detection in diabetic foot dis-

ease: a proof of concept. J Diabetes Sci Technol, 2020, 14(1): 

46-54. https://doi.org/10.1177/1932296819854062 

[56] Tiago LMP, Santos DFD, Antunes DE, et al. Assessment of 

neuropathic pain in leprosy patients with relapse or treatment 

failure by infrared thermography: a cross-sectional study. PLoS 

Negl Trop Dis, 2021, 15(9): e0009794.  

https://doi.org/10.1371/journal.pntd. 0009794 

[57] Wang JJ, Ma MY. Clinical value of infrared thermography for 

evaluating therapeutic efficacy of temporary spinal cord stim-

ulation for post-herpetic neuralgia. J Henan Surg, 2021, 27(3): 

16-18. https://doi.org/R752.11077-8991(2021)03-0006-03 

[58] Alisi M, Al-Ajlouni J, Ibsais MK, et al. Thermographic assess-

ment of reperfusion profile following using a tourniquet in total 

knee arthroplasty: a prospective observational study. Med De-

vices (Auckl), 2021, 14(10): 133-139.  

https://doi.org/10.2147/MDER.S300726 

[59] Ribeiro JAdS, Gomes G, Aldred A, et al. Chronic Pain and 

Joint Hypermobility: A Brief Diagnostic Review for Clinicians 

and the Potential Application of Infrared Thermography in 

Screening Hypermobile Inflamed Joints. Yale J Biol Med. 

2024; 97(2): 225-238. https://doi.org/10.59249/WGRS1619 

[60] Bastelberger J, Clasen M, Geber C, et al. Infrared thermography in 

the detection of arthritis: a systematic review of diagnostic perfor-

mance compared with joint ultrasound. Rheumatol Int. 2026; 46(4): 

60. https://doi.org/10.1007/s00296-026-06093-5 

[61] Guetatlia HN, Gette M, Estrade L, et al. Thermography and In-

frared Spectroscopy in the Detection of Periodontal Inflamma-

tion In Vivo: A Systematic Review. Diagnostics (Basel). 2026; 

16(2): 222. https://doi.org/10.3390/diagnostics16020222 

[62] Aboushady MA, Talaat W, Hamdoon Z, et al. Thermography 

as a non-ionizing quantitative tool for diagnosing periapical in-

flammatory lesions. BMC Oral Health, 2021, 21(1): 260-272. 

https://doi.org/10.1186/s12903-021-01618-9 

http://www.sciencepg.com/journal/ijpr

