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INTRODUCTION 
In 2016 we confirmed 3 key facts:  
It is possible with IR definitively 
identify/map  
• Neuropathies 
• Polineuropathies  

– small fibers  
– reduce diabetic foot ulceration 

(predict/ prevent) 

• Cold stress test can distinct 
from other neuropathies 0%
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BEDSIDE TESTS FOR NEUROPATHY 

10 g monofilament -   
1º, 3º, 5º toes and 

metatarses 

Pain sensibility 

Tactil sensibility 

Vibratory sensibility 

Patient subjective feeling diminish the 
monofilament evaluation sensibility 

Very low sensibility (26% - 49%)  

Total time 25 min ??? 



Clinical accuracy is VERY LOW 

Clinical Examination for the Detection of  Protective Sensation in the Feet of  Diabetic Patients –  

International Cooperative Group for Clinical Examination Research. J Gen Intern Med. 1999 
 

Clinica evaluation has a poor performance for ulcer and amputation risk  identification 



But, temperature 

measurement is 

specific, objective, fast 

HOW HOT IS YOUR FEET?? 
얼마나 뜨거운 당신의 피트 야 ?? 



DO YOU PRESCRIBE 
THERMOMETRY FOR 

YOUR DIABETIC FOOT 
PATIENTS?  





• N = 173, monitoring 15 mo, multicenter 

• Cut off point T > 2.2º C 

• Developed ulcers:  

 

 

Diabetes Care 30:14–20, 2007 
National Institute of Diabetes and Digestive and Kidney Diseases, National Institutes of Health 

• Standard orientation and structured foot examination had 
4 times more ulceration than without thermometry 



Lavery et al. Foot ulcers and temperature monitoring 

DIABETES CARE 27(11), 2004 

FOOT ULCERS AND TEMPERATURE MONITORING 

N = 85 (monitoring more than 100 d) 

Controled randomized trial, blinded  

Multicenter 

 

Ulcerations: 

2% Thermometry 

20% Standart Therapy  
                        (odds ratio 10.3, 95% CI 1.2-85.3) 

• Standard therapý had 10 times more ulceration 

than without thermometry 







Temperature monitoring for 
diabetes control is a fact!! 



AMPUTATION PREVENTION 

Amputation 

Infection / Gangrene 

Vascular disease  

Ulceration 

Neuropathy  

Diabetes 

Skin injury 

Ulcer 

Immunity Deficit 

Regenerative Deficit 

X 

X 

X 

X 
X 

1. Lavery et al. Risk Factors for Foot Infections in Individuals With Diabetes. Diabetes Care. 2006;29:1288-93. 
2. Dannels E. Neuropathic foot ulcer prevention in diabetic American Indians with hallux limitus. J Am Podiatr Med Assoc. 1989;79:447-50. 
3. Mayfield et al. A foot risk classification system to predict diabetic amputation in Pima Indians. Diabetes Care. 1996;19:704-9. 
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Classification 
of Fiber 
Nerves 
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NEUROPATHY 

•Critical point 

TEMPERATURE 

•Turning point 

EARLY STAGE 



We can see the temperature 
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FIRST 

STUDY 



INTERDIGITAL  
ANISOTHERMAL TEST:  
abnormal distal thermal gradient 
IR signatures 

VALIDATION STUDY 
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NORMAL DIABETIC 

MORPHOLOGIC EVALUATION Healthy control 

No vascular disease 

Butterfly 
pattern 

ANISOTHERMAL PATTERN  





 



 



 



 



 



 



 









ANARCHIC PLANTAR THERMAL GRADIENT 

Bilateral abnormal distal thermal gradient IR signatures 

Cntour12 CntourRain10 



ANARCHIC PLANTAR THERMAL GRADIENT 
Bilateral abnormal distal thermal gradient IR signatures 

• THERMAL 
DISTRIBUTION COME 
FIRST  

– Dont´worry with color  
scale (pallete) 

– Color scale is just for 
intensity measurement, 
not for diagnosis 

 



THERMOGRAPHY IS EDUCATION FOR THE PATIENT 

The amazing effect of seeing the 
problem: 
• Image is easy for the patient to 

understand 
• Help the doctor educate 
• Patient becomes more proactive 

• Instead of the passivity of 
the clinical examination 
that does not see 

• Greater adherence to treatment 
and guidelines 

• More effective prevention 
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REPRODUCIBILITY STUDY 





Sá Guimarães & Brioschi, 2017  

Angiosomes Concepts 



THERMOPODOGRAPHY 

Nagase et al. J Plast Reconstr Aesthet Surg. 2011;64(7):860-6. 

Healthy control 

No vascular disease 

Butterfly 
pattern 

Type Id - Normal 

Type IIa - DM 



Type Id - Normal 

Type IIa - DM 





Multispectral Visual & IR Imaging 

MSX/3D 



Visual & IR fusion  



Semmes-
Weinstein 5.07 

Fingerboard 128 Hz 

Aquileo Reflex 

Monofilament 10 g 

Diabetic Foot Protocol 

Today: Ulcers 
>30% 

2/3 healing 

1/3 
amputation 

2/3 die  
5 years 

Future IR: 
Ulcers <10% 

> 90% 
healing 
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FEET OVERLOAD WITH ALTERED PLANTAR 
THERMOGRAPHY PATTERNS 

REVERSED FOOTGRAMS TO FACILITATE COMPARISON. 

BASAL 

PCS  

32°C 31°C 

29°C 

572 380 

226 398 

237 286 

Associated PEDOBAROGRAPHY  



Next sponsors for 
thermography 
researches and 

meetings 





Sá Guimarães & Brioschi, 2017  



Sá Guimarães & Brioschi, 2017  





Kim YS et al. J Korean Med Therm, 2001 



Kim YS e Cho YE, 1995 (n=1458) 

 

L5 thermatome 



L5 radicular 



S1 thermatome 

Kim YS e Cho YE, 1995 (n=1458) 

 



S1 radicular 



Always see the 

lumbar level 

The “flame” sign 



Always see the lumbar level 

“Flame” sign 
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Normal for age Discopathy + R Facet L5-S1 



Discopathy 



L4-L5 discopathy 



L4-L5 stenosis  



L4-L5 stenosis 





COMPLEX REGIONAL PAIN 
SYNDROME 



“The Boot” sign 





Cold Water Stress Test: 
CRPS 

Boot sign 

No response to 
functional cold water 
autonomic stress 
testing 









Helps to distinguish: 

1. SCDR 

2. L5 

3. S1 

4. Morton neuroma 

5. Others  

IT IS 

MANDATORY 

IN THE CASES 

OF 

NEUROPATHIC 

PAIN 

DN4 Questionnaire(Douleur 

Neuropathique en 4 Questions) 



Maintenance of 

the cutaneous 

vasoconstrictor 

reflex 



Maintenance of the cutaneous 

vasoconstrictor reflex 







Sacroiliac dysfunction 











SCI – Spine Cord Injury REAÇÃO VITAL 
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CENTRAL PAIN SYNDROME 



Tumor Compression (metastasis) 



Hyper-radiation of extremities as the first manifestation of retroperitoneal 
tumors that provoke hyper-radiation of limbs (Evans's Sign) 



HOT FOOT SYNDROME 

Evans and Watson. The hot foot syndrome: Evans’ sign. Pain Res 
Manag. 2012 Jan-Feb; 17(1): 31–34. 



HOT FOOT SYNDROME 

Evans and Watson. The hot foot syndrome: Evans’ sign. Pain Res Manag. 2012 Jan-Feb; 17(1): 31–34. 

Dr Ramon Evans (1932–2007) 



HOT FOOT SYNDROME 

Evans and Watson. The hot foot syndrome: Evans’ sign. Pain Res 
Manag. 2012 Jan-Feb; 17(1): 31–34. 



Vascular disease 

“Boot” sign       but 
Normal distal thermal gradient IR 
signatures 



(5) CONCLUSION 

• It is possible to implant a solid ulceration 
prevention program with thermography: 
– Reduction from 20% to 2% the probability of 

ulceration 
– Individual - Customized 
– Population Screening  

• Medical thermologists can be trained do 
distinguish thermal neuropathic patterns by 
CST: 
– CRPS 
– Radicular L5 / S1 
– Others 

• EARLY INTERVENTION: We can make a 
revolution in neuropathic evaluation 

• A neuropathy studies redesigned by 
thermography 

and do 
thermography 



Our next generation will not 
suffer from diabetes depends of 
how fast we will do our job. 

Brioschi, AAT 2017 
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