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- INTRODUCTION

It is possible with IR definitively
identify/map

* Neuropathies

e Polineuropathies

— small fibers

— reduce diabetic foot ulceration
(predict/ prevent)

* Cold stress test can distinct
from other neuropathies

In 2016 we confirmed 3 key facts:
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Alteragio da condugio nervosa
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Patient subjective feeling diminish the
monofilament evaluation sensibility

Very low sensibility (26% - 49%)



Clinical accuracy is VERY LOW

Table 4. Dicgnostic Test Properties of Clinical Findings for the Presence of Abnomal Monofiloment Examination Status*

LR LR
Finding P FP Fi TH  Accuracy Sensilivity Specificity Posilive MNegalive

Subjective sensations
Burning 17 113 0.50 0.22 0.87 1.68 0.90
Numbness 27 103 0.62 0.49 0.79 2.38 0.64
Palin 43 109 0.51 0.26 84 1.65 0.88
Fins and ncedles D4 20 110 0.55 0.32 0.85 2.09 0.50
Foot asleep 43 111 0.52 0.26 0.85 1.75 0.87
Any of above 5 111 49 61 81 0.64 0.65 0.62 1.71 0.57
Ade = G5 years, diabetes mellitus > I years,
numbness, or male 145 98 27 32 0.59 .84 .25 1.12 0.654
Neurologle examination
Anlkle reflex 96 36 5 a5 0.63 0.56 Q.73 2.03 .61
Finprick 142 FF 20 52 0,65 0.83 .40 1.339 .42
Position 34 2 135 12 0.54 0.20 0.95 129 0.81
Vibration BY 32 85 99 0.61 0.51 0.76 2.07 0.65
Any of above 4 160 92 12 38 0.66 0.93 .29 1.31 0.2

*Abnormal monofilament stalus was defined as incormrect stimulus identification af any of & plantar sites on either joot. TP indicates true pos-
itine; FP. false positive; FIN, false negative; TV, (rue negative; LR, likelihood ratios _for positive and negative test resolts.

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

Clinical Examination for the Detection of Protective Sensation in the Feet of Diabetic Patients —
International Cooperative Group for Clinical Examination Research. ] Gen Intern Med. 1999




But, temperature
measurement 1s
specific, objective, fast

HOW IS YOUR FEET??
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DO YOU PRESCRIBE
THERMOMETRY FOR
YOUR DIABETIC FOOT
PATIENTS?



Temperatore Manitoring Drections

Each moming when yoo wake up (or shorily thereaficr) please
mensare the tempemture on the bottom of your fzet, mg :hl:

nmﬂmg sited on the left and eight
11 1he study tenm nutse (insert phone #) and
pend on yoor feed that day. Do not resume your
normal level of physical sctivity wntil the wmperature difference
reduces to n vilue less than 47 F,




Prevenitin Diabeftic Foof Ulcer Recurrence
im High-Risk Patients

Use of temperature monitoring as a self-assessment tool

LAawrENCE A. LAVERY, DPM. MPE " RUBEN (. ZAMORAMNO, MSW,. MPE— idcnlil'y Qarly warning signs of the disease
Kevin R. HiGGINs, DPM KYRIACOS A. ATHANASIOU, PHD, PE process is imperative to reduce the inci-
Da~v R, LaNnNcror, Bs™ DAvID (G. ARMSTRONG, DPM, PHD ' dence of complications.
GEORGE P. CONSTANTINIDES, MS™ C. MAaULT AGRAWAL, PHID, PE Inflammation is one of the earliest
e T P
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= , monitoring 15 mo, multicenter
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¢ Standard orientation and structured foot examination had
4 times more ulceration than without thermometry
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Figure 2—Kaplan-Meier survival analysis of time to ulceration by treatment group. Kaplan-
Meier survival analysis demonstrated a significantly longer time to ulcerate in the enhanced
therapy group compared with the structured foot examination and standard therapy groups. The
mean time to ulcerate was 429.5 = 11.9 in the enhanced therapy group, 377.3 = 18.4 in the
structured foot examination group, and 378.5 = 18.6 in the standard thera 3

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



FOOT ULCERS AND TEMPERATURE MONITORING

14 Patient 3, site 2 —O—  Temperature difference between right and Jeft feet
3

ME EFFD N - 85 (monitoring more than 100 d)

Controled randomized trial, blinded
Multicenter

Temperature difference (F°)

T T T
50 60 70 80 90 100 110
Duration (days)

his graph shows daily temperatures taken under the first metatarsal of patient 3. Patient 3 was a 56-year-ol:
and a history of This patient
exp foot w Te iffere
metatarsal head on the right and left feet. Measurement
on the right foot, and measurements beyond the lower

Ulcerations:
2% Thermometry

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

Patient 4, site 2

* Standard therapy had 10 times more ulceration
than without thermometry

‘Temperature difference (F°)

0 10 20 30 40 S0 60 70 80 90 100 110 120 130 140

Durstion (days) Lavery et al. Foot ulcers and temperature monitoring
Figure 2—The graph shows daily temperature measurements taken under the first metatarsal head of a study patient who developed a wound at this DIABETES CARE 27(1 1) 2004
b

site.



Houghton et af. Journal of Foot and Ankfe Researchh 2013, 6:31

httpo Ssenwow jfootankleres comy content/’ s 1./31 JOURMAL OF FOOT

AND AMKLE RESEARCH

REWVIEW Open Access

Is an increase in skin temperature predictive of
Nneuropathic foot ulceration in people with
diabetes? A systematic review and meta-analysis

Vanessa J Houghton', Virginia M Bower' 3" and David C Chant?

95% CI = Gt

Study ID Effect Lower Upper e =

Armstrong 1997b 5.60 4.80 6.40 AshongaTs -

Armstrong 2007 2.76 248 3.04 z P u .

Armstrong 1997a 4.50 2.74 6.26 H Stesste

Armstrong 2003 0.60 0.38 0.82 z s ]

Armstrong 1996 6.90 5.30 8.50

Stess 1988 1.39 -3.24 6.01

Benbow 1994a 450 223 677 - -

Benbow 1994b -0.18 -2.16 1.80

' o2 0 o1 4 e s
Summary effect: 3.36 95% CI (1.86, 4.86) Tamperatere dfasnca (Fabreah ot

Figure 2 Random effects modelling of eight mean temperature differences in the “Effect” column (°F) and associated forest plot of
observed mean temperature differences (°F, 95% Cl) for groups “one” and “two”.

L

Conclusions: The conclusions derived from this review are based on the best available scientific evidence in this

field. It is intended that the results of this study will improve clinical decision-making and encourage the

appropriate measures used to predict and prevent ulceration in people with diabetes at high risk of foot .
complications. Based on quality studies in this area, the results of this review have indicated that the use of
temperature-monitoring is an effective way to predict, and thus prevent, diabetic foot ulceration.




Diabetes Merab Res Rev 2012; 28: X—XX
Published online in Wiley Online Library (wileyonlinelibrary.com) DOI: 10.1002/dmrr.DOI

DIABETES/METABOLISM RESEARCH AND REVIEWS REVIEW -

Coming events cast their shadows before: detecting
inflammation in the acute diabetic foot and the foot
in remission

Manish Bhararat Summary
Jeffrey Schoess?
David G. Armstrongl""’ The incidence of diabetic foot complications, most notably wounds, is increas-

o o - - - AV P - 1 afalhe - - = - ata - ala alelaataalel

Table 2. Summary of the three randomized clinical trials demonstrating the effectiveness of handheld dermal thermometers

Duration of study Ulceration control Ulceration thermometry
Study Study design (months) group (%) group (%)

Diabetes Care (2004) RCT (85) 6 20 2
Diabetes Care (2007) RCT (172) 12 29.3 and 30.4 8.5
American Medical Association (2007) RCT (255) 15 12.2 4.7

RCT, randomized clinical trial.



Temperature monitoring for
diabetes control is a fact!!



1.
2.
3.

AMPUTATION PREVENTION

Amp%tion

Infection Déangrene Immunity Deficit
VasculaNisease Ulcer

Ulc e[Xi on Regenerative Deficit

Neur@(athy

Skin injury

Diabetes

Lavery et al. Risk Factors for Foot Infections in Individuals With Diabetes. Diabetes Care. 2006;29:1288-93.
Dannels E. Neuropathic foot ulcer prevention in diabetic American Indians with hallux limitus. J Am Podiatr Med Assoc. 1989;79:447-50.
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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Nerve | Epidermis SMALL FIBER NEUROPATHY
endings
Dermis
Spinal cord
Dorsal root ganglion
| Sweat

gland

Subcutaneous
layer

Small fiber
nerve (sensory)

Medical lllustrator:
Joseph Kanasz

| Normal skin biopsy

- -
FIGURE 1. Symptoms are pain, burning,
numbness, and autonomic dysfunction (lack
of sweating) in the hands and feet in a
stocking-glove distribution. Strength is not
affected. Tendon reflexes are normal, as are
nerve conduction studies.
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We can see the temperature



We can see the temperature

36.8 °C
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INFRARED COMPUTHERIZED THERMOGRAPHY IN THE EARLY DIAGNOSIS
OF DIABETIC NEUROPATHY: PRELIMINARY STUDY

Balbinot, L.F., Achaval, M.,Zaro, MA

Neurosciences Post Graduation Program, Morphological Sciences Department,
UFRGS, Porto Alegre, Rio Grande do Sul, Bra=zil

OBJIECTIVE
The present study

Infrared Com ul:henzed Thermeoara
diagno sis MUlnpat . It s
neuropathic disorders in diabetics

manifestations and/ or of the autonomic nervous
system, bElng, the autonomics the earliest. The
therm is a method of wisualization and
measuring the emission of infrared radiation, which
is aportional to the swperficial temperature of the
bcux,r pD which is relatelzlewrth the splfln blood flow,
medlated miainly by the sympathetic nervous system.
Previous resesarches showed that the thermal mapping
of the foot throwugh thermogran is capable of
identifying and qua ntifying asymmetries and
characteristic patterns of early avtonomic dysfunction.

METHODS

In this early study., 10 subjects were ewvaluated (03
non-diabetics, 01 initial diabetic and 01 long-term
diabetic), with %‘hg%n:mgf the feet through the
basal image and after maneuver of cocling. This is a
non-inwvasive, non-ionizing a painless method,
already walidated by previous studies as a wery
saensitive means of diagnostic. Provocative maneuvers,
such as the cooling of the feet, with later monitoring of
the return to basal temperature were wosed by
recommendation of previcus studies to raise the
sensitivity of the method.
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RESULTS

The qualitative ewvaluation of the thermographic
images subjects was in accordance with ;h one

found in the literature; in non-diabetics{a).

mmetry, rﬁ?ular #)-al‘lern of hot and cold spots,
= r image ingers. The diabetics showed a
reduced patterm of emission of Infrared, with
abrupt wariation of area more hot to cold, over the
fingers or metatarsi distally, with greater

asymmetry between the fingers of a same foot.
The return to the basal temperature after cooling

also showed to be slower in the non-diabetic
subjects.
CONCLUSION

The results of this early study with small sample are
in accordance with few scientific publications abouwt
the subject, which seems to be related with the

microangiopathy and sympathetic autonomic
mﬁﬁ%mw in the diabetes mellitus.

Support: CAPES, CHPg.
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VALIDATION STUDY

CLINICS 200267(12):1-7 Doi:

INTERDIGITAL

ANISOTHERMALTEST:
abnormal distal thermal gradient
IR signatures

CLINICAL SCIENCE

Plantar thermography is useful in the early diagnosis
of diabetic neuropathy

Luciane Fachin Balbinot, Luis Henrigue Canani, Caroline Cabral Robinson, Matilde Achaval, Milton Antonio
Zaro
Universidade Federal do Rio Grande do Sul, instituto de Ciéndas Bisica da Saide, Laboratdrio de Histofisiologia Comparada, Porto Alegre/RS, Brazil

OBJECTIVES: This study evaluated plantar thermography sensitivity and specificty in diagnosing diabetic
polyneuropathy wsing cardiac tests (heart rate variability) as a reference standard because autonomic small fibers
are affected first by this disease.

METHODS: Seventy-nine individuals between the ages of 19 and 79 years old (28 males) were evaluated and divided
into three groups: control (n=37), pre-diabetis (n=13) and type 2 diabetics (n=29). The plantar images were
recorded at baseline and then minutes after a provocative maneuver (Cold Stress Test) using an infrared camera that
is appropriate for cinical uwse. Two thermographic variables were studied: the thermal recovery index and the
interdigital anisothermal technigue. Heart rate variability was measured in a seven-test battery that induded three
spectral indexes (in the frequency domain) and four Ewing tests (the Valsalva maneuver, the orthostatic test, a deep
breathing test, and the orthostatic hypotension test). Other dassically recommended tests were applied, induding
electromyography (EMG), Michigan inventory, and a clinical interview that induded a neurological physical
examination.

RESULTS: Among the diabetic patients, the interdigital anisothermal technigue alone performed better than the
thermal recovery index alone, with a better sensitivity (81.3%) and specificity (46.2%). For the pre-diabetic patients,
the three tests performed equally well. None of the control subjects displayed abnomal interdigital ansothermal
readouts or thermal recovery indices, which precluded the sensitivity estimation in this sample of subjects. However,
the specificity (70.6%) was higher in this group.

CONCLUSION: In this study, plantar thermography, which predominately considers the small and autonomic fibers
that are commonly associated with a sub-dinical condition, proved useful in diagnosing diabetic neuropathy early.
The interdigital anisothermal test, when wed alone, performed best.

KEYWORDS: Thermography; Diabetic Meurcpathy; Cardiac Autonomic Meuropathy; Small Fibers Neuropathy.
Balbinot LF, Canani LH, Robinson OC, Achaval M, Zaro MA Pantar thermography i useful in the early diagnosis of diabetic neunopathy. Clinics.
2N 2EN12E1-7.

Remived for publiation on June 30, 2012 First review completed on July 24, 201 2 Acepted for publiation on August 24, 2012
E-muail : | udiane. ballbinotd gmail oom

Tel - 55 51 33083624
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ANARCHIC PLANTAR THERMAL GRADIENT

Bilateral abnormal distal thermal gradient IR signatures
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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




Journal of Diabetes Science and Technology REPRODUCIBILITY STU DY

Volume 7, Issue 5, September 2013
@ Diabetes Technology Society

Repeatability of Infrared Plantar Thermography in Diabetes Patients:
A Pilot Study

TLuciane Fachin Balbinot, M.D.,, Ph.D.! Caroline Cabral Robinson, PT., Ms.C.!
Matilde Achaval, M.D., Ph.D.,! Milton Anténio Zaro, Ph.D.,! and Marcos Leal Brioschi, M.DD., Ph.D.2

Abstract

Objective:

Infrared (IR) thermography has been used as a complementary diagnostic method in several pathologies,
including distal diabetic neuropathy, by tests that induce thermoregulatory respomnses, but nothing is known
about the repeatability of these tests. This study aimed to assess the repeatability of the rewarming index in
subjects with type 2 diabetes mellitus (T2DM) and nondiabetic control subjects.

40



Journal of Diabetes Science and Technology SYMPOSITIMN
WVolume 7, Issue 5, September 2013

© Dhabetes Technology Society
Infrared Thermal Imaging for Automated Detection
of Diabetic Foot Complications

Jaap J. van Netten, Ph.D.! Jetf G. van Baal, M.D., Ph.D.,! Chanjuan Liu, M.S5c.,?
Ferdi van der Heijden, Ph.D.? and Sicco A. Bus, Ph.D.1->

Figure 3. Thermal images of both feet of five patients without foot complications (top row, left to right, patients 1 to 5), five patients with
local foot complications (middle row, left to right, patients 6 to 10), and five patients with diffuse foot complications (bottom row, left to right,
patients 11 to 15). The ROIs are roughly indicated with black circles drawn on top of the image, actual ROIs were smaller and more precisely
drawn. The six blocks shown along the perimeter in each image are the thermal references blocks.
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THERMOPODOGRAPHY
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Type IV
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Type V
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Nagase et al. J Plast Reconstr Aesthet Surg. 2011,64(7):860-6.

Figure 2 (A) Four plantar angiosome according to Attinger
et al.*? MPA: medial plantar artery. LPA: lateral plantar artery.
MCA: medial calcaneal artery. LCA: lateral calcaneal artery.
Mote that the MPA angiosome and the LPA angiosome are
overlapped in the hallux. (B) Conceptual classification of the
plantar thermographic patterns with 20 different categories
based on angiosome concept. MPA: medial plantar artery. LPA:
lateral plantar artery. MCA: medial calcaneal artery. LCA:
lateral calcaneal artery. Orange colour indicates higher
temperature, and blue colour indicates lower temperature.
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Type Id - Normal
Type lla - DM



Screening of Foot Inflammation in Diabetic
Patients by Non-Invasive Imaging Modalities

Takashi Nagase!, Hiromi Sanadal, Makoto Oel,

Kimie Takeharal!, Kaoru Wishide? and Takashi Kadowali®
1D epartmniert of Gerontological Nursing/VVournd Care Marnagermiert
Graduate School of Medicine, The Ulniversity of Tokyo

2D epartinernt of Nursing, St. Marianna Medical Unioersity Hospital
SDepartmernt of Metabolic Diseases,

Graduate School of Medicirie, The University of Tokyo
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Screening ofFf Foot Inflammmmatiomn imn Diabetic
FPatients by Nonmn-Invasive Inagimnmg vViodalities
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Fig. 5. An example of latent inflammation identified by thermography and ultrasonography.
(A) Photograph. An arrow indicates the callus. (B) Thermography. An arrow indicates
elevated temperature. (C) Ultrasonography. An arrow indicates low echoic lesion in the
subcutaneous layer. Reprinted from Diabetes Research and Clinical Practice, Vol. 85 No.3.
Nishide, K. et al. Ultrasonographic and thermographic screening for latent inflammation in
diabetic foot callus. p.304-309, 2009. with permission from Elsevier.
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Visual & IR fusion




Diabetic Foot Protocol
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FEET OVERLOAD WITH ALTERED PLANTAR

THE RMOGRA PHY PATTERNS

Associated PEDOBAROGRAPHY

REVERSED FOOTGRAMS TO FACILITATE COMPARISON.




TABLE 1
Drugs for pain control in small fiber neuropathy

DRUG DOSAGE (PER DAY)

COMMON SIDE EFFECTS

Antidepressants

Amitriptyline (Elawil) 20150 mg
Mortriptyline (Aventyl) 20150 mg
Desipramine (Norpramin) 20200 mg
Duloxetine (Cymbalta) 60—120 mg

Anticonvulsants

Gabapentin (Neurontin) 600—3,600 mg

Pregabalin (Lyrica) 150—600 mg
Topiramate (Topamax) 25400 mg
Lamotrigine {(Lamictal) 25-400 mg

Carbamazepine (Tegretol) 200-1,200 mg

Oxcarbazepine (Trileptal) 600—2,400 mg

Topical anesthetics

5% Lidocaine patch (Lidoderm) Every 12 hours

0.075% Capsaicin patch Three or four times a day

Opioids, opioid agonists
Tramadol (Ultram})
Oxycodone (Oxyconting

100400 mg
10—100 mg

Sedation, weight gain, anticholinergic effects,
sexual dysfunction, arrhythmia
(side effects most prominent with amitriptyline’ B

Y

Sedation, dizziness, peripheral edema, weight gain
Similar to gabapentin

Weight loss, sedation, cognitive slowing,
renal stones, paresthesias

Stevens-Johnson syndrome, rash, dizziness, nausea,
sedation

Dizziness, sedation, ataxia, aplastic anemia,
liver enzyme elevation

Next sponsors for
thermography
researches and

meetings

Dizziness, nausea, fatigue, leukopenia

Local edema, burning, erythema

Burning

Sedation, dizziness, seizures, nausea, constipation

Sedation, constipation, nausea;
potential for addiction and abuse
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Kim YS et al. J Korean Med Therm, 2001



L5 thermatome
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Ml L5 radicular




S1 thermatome
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S1 radicular




Always see the
lumbar level

The “flame” sign



Always see the lumbar level

“Flame” sign




dorsal root gangl on

(union of dorsa & ve xal roots)
(bends posteriorly 10
skin & muscles of the back)

spinal nef
dorsal ramus

ventral ramus
(projects laterally 10
body wall & limbs)
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-~ Quadratus lumborun

Crest - L4-L5 facet
L5-S1 facet
Gluteus ~_ & '
medius ‘
L4 | ~ - ~ - : PIIS
PSIS . ]
piriformis
LS greater
S2 trochante
sacral
hiatus 1."

IschiaZtﬁbJosit}



Tliac
Crest

Gluteus
medius

L4

PSIS

L5
S2

sacral
hiatus

Quadratus lumborum

1.4-1.5 facet

1.5-S1 facet

PIIS

piriformis

greater

trochanter

Ischial tuberosity

Brioschi et al. FMUSP



~ Quadratus lumborun

lliac , 34.1 °C
Crest ~ L4-L5 facet
L5 S1 facet
Gluteus
medius
L4 PIIS
PSIS . ]
piriformis|
LS greater
S2 trochanter
sacral
hiatus Ischial tuberosit




Normal for age




D ISCO p a thy Objective: correct and early

indication of minimally invasive

procedures



L4-L5 discopathy




L4-L5 stenosis




L4-L5 stenosis




320 ¢

28 .4




CRPS

COMPLEX REGIONAL PAIN
SYNDROME



“The Boot” sign




oy

ICON Digital Report




No response to
functional cold water
autonomic stress
testing

St:

D

Cold Water Stress T

CRPS

Boot sign




Cold Water Stress Protocol

Lower Body Positioning

Noninvolved upper
extremity immersion in
16°C cold water bath

ROI

Conwell et al., 2010







Noninvolved upper
extremity immersion in
16°C cold water bath

ROI

Conwell et al., 2010




Helps to distinguish:
1.

g A W N

Cold Water Stress Test

7

SCDR ITIS
MANDATORY
LS IN THE CASES
OF
. S1 NEUROPATHIC
PAIN
Morton neuroma >
Others ABRATERM

DN4 Questionnaire(Douleur
Neuropathique en 4 Questions)



Maintenance of
the cutaneous

vasoconstrictor

reflex




Cold

> Noninvolved upper
extremity immersion in
16°C cold water bath

ROI

Conwell et al., 2010

Maintenance of the cutaneous
vasoconstrictor reflex







HACKETT REFERRAL
PATTERNS

LIGAMENT

LS Lumbosacral

S

SS Sacrospinus

SC Sacrococcyge
SN Sciatic Nerve

Pain ReFerrAL PATTERNS
From LumeosacraL AND PeLviC JOINT LIGAMENTS

TRIGGER POINTS

IL lliolumbar

A Posterior
% g Sacroiliac

D

Ligoment
H Hip joint &

al

Assrevianion  Ligament RerennaL Partenn
IL: ILoLumess Grow, TesTicLES, VAGIA, INNER Thick
AB: POSTERIOA SACROIIAC ButTock, THiGH, LEG (OUTER SURFACE)
{uPPER TWD-THIRDS)
D: POSTERIOA SACROIIAC Tmue(mwn%(mmm)—h
(LOWER OUTER FIBERS) ACCOMPANIED BY SCIATICA
HP: Hp—PeLac ATTACHMENT Thsh—PosTeron & Meoas
HF: Hir—Femorat ATTACHMENT TracH—PosTEROR & LareraL Lowen LEG—ANTERIOR
& o THe BiG Toe & Secowo Toe
SS: Sacrospvus & Sacaorueerus  Thi—PosTEROR LOWER LEG—POSTERIOR T0 THE HERL b
SN: Saanic Nerve Can RADUTE Pamt DowN THE LEG. (e

Ligament Referral Pain Patterns from Structures




Sacrolliac dysfunction










Piriformis
= B
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SCI = Spine Cord Injury
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PLANTAR FASCITIS
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Hyper-radiation of extremities as the first manifestation of retroperitoneal
tumors that provoke hyper-radiation of limbs (Evans's Sign)




HOT FOOT SYNDROME

Thermography in a case of the hot foot syndrome substantiating a warmer right foot

An early. first-generation computed tomography scan (1978) showing a paravertebral tumour in the retroperitoneal space (arrow) in a patient
with the hot foot syndrome

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

Venography in the hot foot syndrome due to cancer showing deviation of the inferior vena cava due to recurrent tumour (arrow)



HOT FOOT SYNDROME

TABLE 1
The hot foot sign: Retroperitoneal disease according to

age (n=86)

Age, years Malignant (n=75)

3140 9
41-50 23
51-60 19
61-70 19
71+ 5

Nonmalignant (n=11)

3

Total (n=86)

12
23
23
22
e i

6

Dr Ramon Evans (1932-2007)

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



HOT FOOT SYNDROME

TABLE 2 TABLE 4
The hot foot syndrome: Interval from first treatment to pain The hot foot syndrome and primary tumour
onset in the cancer group (n=75) Site

Interval Pelvic

1-12 months Cervix
13-24 months Bladder
25-36 months Prostate
37-48 months Rectum
49-60 months Ovary
>60 months Abdomen
Not known Colon
Total Kidney
Other
Double primaries
Total

TABLE 3
The hot foot syndrome: Sites of pain (n=86)

Site(s)
Lateral, posterior, upper and/or lower leg

Low back, sacroiliac
Ankle, foot

Chest

Perineum

Total

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




“Boot”sign  but
Normal distal thermal gradient IR

Vascular dlsease signatures




(5) CONCLUSION

It is possible to implant a solid ulceration

prevention program with thermography: | o // e
— Reduction from 20% to 2% the probability of Gl = 2.
ulceration AlW y's remov. e bothash

— Individual - Customized || “when visitingy
— Population Screening \riteoad anglaidi st
*  Medical thermologists can be trained do
distinguish thermal neuropathic patterns by
CST:
— CRPS
— RadicularL5/S1
— Others
*  EARLY INTERVENTION: We can make a
revolution in neuropathic evaluation
* A neuropathy studies redesigned by
thermography




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