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EXECUTIVE SUMMARY
Introduction

Thermographic systems use an infrared camera to produce images (thermograms) that
show the pattern of heat and blood flow on the surface of the body. Clinical
thermography has been used since the 1960s by Dr. Ray Lawson who discovered that
the skin temperature over a cancer in the breast was higher than normal tissue. The use
of thermography as a means of detecting breast cancer has a substantial history. A
nationwide study, Breast Cancer Detection Demonstration Projects (BCDDP) launched
in 1973, investigated breast cancer screening by clinical breast examination,
mammography and thermography. However, it was dropped at an early stage of the
project due to unsatisfactory results.

The advances in both infrared cameras and digital processing of the acquired images
have suggested that the systems currently available are not comparable to those that
were previously used. Since then it has been used not only adjunctive for breast cancer
screening and diagnoses but also for other cancer.

The effectiveness and safety of infrared regulation thermography for screening and
diagnosis of cancers still debatable. Hence this technology review was requested by the
Director of National Cancer Institute, Ministry of Health Malaysia to review the evidence
on Infrared Regulation Thermography to be used in detecting cancer in the MOH
hospitals and healthcare facilities following a proposal from a company to introduce
them in the MOH facility.

Objectives

To assess the safety, efficacy/effectiveness and cost-effectiveness on Infrared
Regulation Thermography in detecting cancer in the MOH hospitals and healthcare
facilities.

Results and conclusions

The search strategy yielded five full text articles that consist of three Systematic
Reviews (SRs) and two diagnostic studies on the efficacy and effectiveness of infrared
regulation thermography for screening and diagnosing of breast cancers. There were no
retrievable studies on effectiveness of the other cancer and cost-effectiveness of the
technology.

There was limited fair level of evidence to suggest that infrared regulation thermography
was not effective as a screening tool for breast cancer. Fair level of evidence showed
inconsistent results when infrared regulation thermography was used as a diagnostic
tool for breast cancer. There was no retrievable evidence for the effectiveness of
infrared regulation thermography for screening and diagnosis of other cancers.
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In regards to safety, there was no retrievable evidence for the safety of infrared
regulation thermography for screening and diagnosis breast and other cancers. USFDA
did not approve the use of thermography for screening or used as diagnostic tool for
breast cancer.

Methods

Literature search was done for published articles that assess the safety, efficacy or
effectiveness and cost-effectiveness of Infrared Regulation Thermography. The
following electronic databases were search: MEDLINE (1946 to 10 March 2014), EBM
Reviews-Cochrane Database of Systematic Reviews (2005 to December 2013), EBM
Reviews-Cochrane Central Register of Controlled Trials (January 2014), EBM Reviews—
Database of Abstracts of Review of Effects (1st Quarter 2014), EBM Reviews-Health
Technology Assessment (1st Quarter 2014) NHS economic evaluation database (1st
Quarter 2014) via OVID, Pubmed, INAHTA database, HTA database and USFDA
database. The last search was run on 10 March 2014. No limits were applied to the
search. Detailed search strategy is as in Appendix 1. Additional articles were identified
from reviewing the references of retrieved articles and hand searching of journals.
General search engine was used to get additional web based information.



Infrared Regulation Thermography for Cancer
1. INTRODUCTION

Thermographic systems use an infrared camera to produce images (thermograms) that
show the pattern of heat and blood flow on the surface of the body. Clinical
thermography has been used since the 1960s by Dr. Ray Lawson who discovered that
the skin temperature over a cancer in the breast was higher than normal tissue. The use
of thermography as a means of detecting breast cancer has a substantial history. A
nationwide study, Breast Cancer Detection Demonstration Projects (BCDDP) launched
in 1973, investigated breast cancer screening by clinical breast examination,
mammography and thermography. However, it was dropped at an early stage of the
project due to unsatisfactory results.’

The advances in infrared camera technology over the last decade have been
accompanied by progress in computerised image processing systems. It was not until
the 1970s that data acquired by infrared cameras was processed by computers into
digital images for viewing. Currently more sophisticated modelling programmes can
enhance the spatial resolution of images already acquired. The advances in both
infrared cameras and digital processing of the acquired images have suggested that the
systems currently available are not comparable to those that were previously used.**
Since then it has been used not only adjunctive for breast cancer screening and
diagnoses but also for other cancer.

The effectiveness and safety of infrared regulation thermography for screening and
diagnosis of cancers still debatable. Hence this technology review was requested by the
Director of National Cancer Institute, Ministry of Health Malaysia to review the evidence
on Infrared Regulation Thermography to be used in detecting cancer in the MOH
hospitals and healthcare facilities following a proposal from a company to introduce
them in the MOH facility.

2. OBJECTIVES

To assess the safety, efficacy/effectiveness and cost-effectiveness on Infrared
Regulation Thermography in detecting cancer in the MOH hospitals and healthcare
facilities.

3. TECHNICAL FEATURES
3.1 Definition Infrared Regulation Thermography

Infrared thermography use an infrared camera to produce images (thermogram)
that showed the pattern of heat and blood flow on the surface of the body. It
gathers information about the functioning health and integrity of the various
tissues and organ.



3.2

3.3

This approach is based on the idea that the response to the stimulus enhances
the diagnostic value and acuteness. These applies to exposure of the patient
(disrobed at the room temperature of 19 — 21°C) and measures immediately after
the disrobing (comfort temperature) and the second time after adapting the cool
ambient (temperature after 10 minutes). It measures the difference between the
two temperatures taken before and after the cool air exposure. The reaction to
cool stimulus lead to skin temperature decrease to about 1°C within the breast
tissue.

Mechanism of action

There is a well-known relationship between cancer and heat signs. The
aggressive and fast growing breast cancers have an exaggerated metabolism
causing by high blood supply.

Nitric oxide (NO) is a molecule with potent vasodilating properties. It is a simple
highly reactive free radical that readily oxidizes to form nitrite or nitrate ions. It
diffuses easily through both hydrophilic and hydrophobic media. Thus, once
produced, NO diffuses throughout the surrounding tissues, inside and outside the
vascular system, and induces a variety of biochemical changes depending on the
specific receptors involved. NO exerts its influence by binding to receptor sites in
the endothelium of arteries or arterioles. This causes inhibition of sympathetic
vasoconstriction. The end result is NO induced vasodilatation, which in turn may
produce an asymmetrical thermovascular pattern.®”

Current understandings of the underlying pathological mechanisms for increased
temperature in cancer cells produce nitric oxide (NO). This NO interferes with the
normal neuronal (nervous system) control of tissue blood vessel flow by causing
regional vasodilation in the early stages of cancerous cell growth, and enhancing
angiogenesis (new blood vessel formation) in later stages.

Procedure

BB nfrared Regulation Thermography is an exact temperature
measurement taken with a probe in contact with the skin. The output is displayed
as a computerized graph rather than an infra-red image. It also involves a cold
stimulus challenge with contact skin temperature measurements taken before
and after the thermal stimulus because it measures the regulatory capacity of
certain organs, glands and tissues.

The process is based on a double measurement of the skin temperature at 120
locations (specific points) on the surface of the body. The patient first sits fully
clothed in a slight cool room 20°C to 23° C for 10 to 15 minutes while the body
temperature acclimates. The technician begins the measurements by gently
touching a temperature probe on specific points on the face and neck. The
patient is then asked to remove their clothes from the waist up, so that the



remainder of the measurements on the arms, chest, upper and lower abdomen,
back and breast can be taken. After that, the patient is asked to disrobe from the
waist down and stands unclothed in their underwear, with arms by their side,
exposed to the cool room air for 10 minutes. The exposure provides a challenge
to the body’s temperature regulation processes.

Then the device analyzes the input data and provides both a graphic
representation of the thermal measurements and an interpretation based on the
combined data. The computer program also analyzes and prints out a variety of
interpretive indices. (see Appendix 1)

It does not entail the use of ionizing radiation, venous access, radioactive dyes,
or any other invasive procedures. It is safe and simple. The examination process
of touching a temperature probe to the body poses no harm or discomfort to the
patient.

Figure 1: |GGG Thermometry Scan System

4. METHODS

4.1,

Searching

Literature search was done for published articles that assess the safety, efficacy
or effectiveness and cost-effectiveness of Infrared Regulation Thermography.
The following electronic databases were search: MEDLINE (1946 to 10 March
2014), EBM Reviews-Cochrane Database of Systematic Reviews (2005 to
December 2013), EBM Reviews-Cochrane Central Register of Controlled Trials
(January 2014), EBM Reviews—Database of Abstracts of Review of Effects (1st
Quarter 2014), EBM Reviews-Health Technology Assessment (1st Quarter 2014)
NHS economic evaluation database (1st Quarter 2014) via OVID, Pubmed,
INAHTA database, HTA database and USFDA database. The last search was
run on 10 March 2014. No limits were applied to the search. Detailed search
strategy is as in Appendix 1. Additional articles were identified from reviewing



4.2,

5.1.

the references of retrieved articles and hand searching of journals. General
search engine was used to get additional web based information.

Selection

Based on the inclusion and exclusion criteria, study selection were carried out.
The titles and abstracts of all studies were assessed for the eligibility criteria.
Following the inclusion and exclusion as stated below:

Inclusion criteria

Population Patients with cancer

Interventions | Infrared Regulation Thermography

Comparators | Conventional diagnostic ~ procedure such as
mammography, ultrasound, Histological, CT and MRI
imaging

Outcomes Sensitivity, specificity, positive predictive value (PPV) and
negative predictive value (NPV).

Detection rate, mortality rate, survival rate, quality of life
(QOL), and quality adjusted life years gained (QALY)
gained.

Cost, cost-benefit, cost-effectiveness, cost utility, and
economic evaluation

Study design | Systematic review, Health Technology Assessment
(HTA), randomised controlled trial (RCT), cohort, cross
sectional study and case control

Exclusion criteria

i) Animal study

i) Narrative review

iif) Non English full text articles

RESULTS

The search strategy yielded five full text articles that consist of three Systematic
Reviews (SRs) and two diagnostic studies on the efficacy and effectiveness of
infrared regulation thermography for screening and diagnosing of breast cancers.
There were no retrievable studies on effectiveness of the other cancer and cost-
effectiveness of the technology.

SAFETY

There was no adverse effect of the devices were reported in the included studies.
The United State Food Drug Administration (USFDA) did not approve the use of
thermography on its own as effective screening or diagnosing tools for breast
cancer.



5.2

5.2.1

5.2.2

EFFICACY/EFFECTIVENESS
Breast cancer (Screening)

There were two systematic reviews (SRs) that appraised the same study done by
Williams et al. (1990). The study was a prospective cohort done among 10,229
women aged 40-65 and attended a breast screening clinic at Royal United
Hospital. Among the participants 229 were symptomatic of breast cancer. The
aim of the study to determine the diagnostic accuracy of thermography as a
screening test for breast cancer, and to show whether or not it could be used to
identify women at high-risk for developing the disease over five years. Once
enrolled, each woman gave medical history, underwent infrared thermography
and physical examination. If either infrared thermography or physical examination
(PE) was classified as positive at initial visit, then them woman referred for
mammography and other diagnostic test to confirm the diagnosis. Documentary
follow-up conducted of each woman five years later through general practitioner
(GP) records to identify those who developed breast cancer. The result showed
that in 2681 patients with positive infrared thermography 36 developed breast
cancer and among 7548 patient with negative infrared thermography 23 had
breast cancer. At initial screening infrared thermography had sensitivity of 61%
(95%, CIl 49 to 73), specificity 74% (95% CI 73 to 75), positive predictive value
(PPV) 1% (95% CI 0 to 2) and negative predictive value (NPV) 99.7% (95% ClI
99.6 to 99.8). After five years following initial screening, infrared imaging reported
a sensitivity of 28%, specificity of 74%, PPV of 1% and a NPV of 99%. However
there were limitation, as the population studied included both symptomatic and
asymptomatic women, without presenting a breakdown of the data that allowed
for these sub-groups to be considered separately, which limited the
generalisability of these results to a population screening situation. The authors
concluded that thermography is not sufficiently sensitive to be used as a
screening test for breast cancer, nor it is useful as an indicator of risk developing
within 5 years.m’ level I: 11, level |

Breast Cancer (Diagnosis)

Vreugdenburg TD et al. (2013) in their SR with meta-analysis evaluated the
effectiveness and diagnostic accuracy of three emerging classes of technology
such as Digital Infrared Thermal Imaging (DITI), electrical impedance scanning
(EIS) and elastography for diagnosing breast cancer in women with suspicious
symptoms either presented with a breast lump or nipple discharge. Meta-analysis
on the use of DITI from the total eight studies on diagnostic cohort study showed
sensitivities between 25% and 96.7% (median 82%), and specificities between
11.8% and 84.9% (median 55%). However, there was significant heterogeneity
observed among studies due to high levels of variation among study results, and
the large deqree of variation among the methods and devices used for
imaging.12’ level



In 2004 National Screening Unit (NSU) of the New Zealand Ministry of Health
conducted Health Technology Assessment (HTA) report to evaluate the
effectiveness of infrared thermography in the early detection and diagnosis of
breast cancer. The search strategy involved searching MEDLINE and other
electronic databases between January 1985 and March 2004 and only two
articles were included in this review. A case control study, a total of 200 women
aged between 31 -84 years old (mean=53) in which 100 of them had either DCIS,
stage |, or stage Il and another 100 women had benign breast following open
surgical breast biopsy. Infrared thermography alone showed sensitivity of 83%
(95% CI 76 to 90), specificity 81% (95% CI 73 to 89), PPV 81% (95% CI 74 to
89) and NPV 83% (95% CIl 75 to 90). For mammography alone, the was
sensitivity 85% (95% CI 78 to 92), specificity 70% (95% CI 61 to 78), PPV 74%
(95% CIl 66 to 82) and NPV 82% (95% CIl 74 to 90). In combination of
mammography and infrared imaging there was incremental increase in sensitivity
from 85% to 95%. Another study conducted by Parisky et al. (2003) of 4-year
multicentre clinical trial conducted at five institutions to determine the efficacy of
a dynamic computerised infrared thermography for distinguishing between
benign and malignant lesions in patients undergoing biopsy on the basis of
mammographic findings in 769 women aged between 40-60 years old. The
recruitment of patients to undergone breast biopsy was recommended on basis
of abnormal mammography, abnormal PE, or both. Patients then had infrared
thermography imaging, followed by surgery. Each subject's infrared
thermography images were analysed by three evaluators (875 lesions produced
2299 infrared imaging results) and evaluators were blinded to biopsy result, but
knew certain PE and mammography details. The results showed sensitivity of
97% (95% CI 96 to 99) specificity 14% (95% CIl 13 to 16), PPV 24% (95% CI 22
to 26) and NPV 95% (95% CI 93 to 98). The authors’ concluded that infrared
thermography imaging has a high NPV and it is non-invasive and safe procedure.
Therefore it has an adjunctive role in determining whether immediate biopsy is
warranted. However there was limitation in this study because it was sponsored
by manufacturers of BSC2100® (Computerized Thermal Imaging®).'® eve!!

Another SR conducted by Fitzgerald A. et al in 2012 to review the evidence for
the effectiveness of infrared thermography for population screening and
diagnostic testing of breast cancer. The results of the five studies included are
shown in below. (Table 1).



Table 1: Results of the four studies included in this reviews.

Study Particip | Sens Spec PPV NPV LR+ LR-
ant
Arora N=92 97% 26% 70% 82% 1.31 0.28
(2008) (1.07- (0.05-
Cohort 1.62) 1.47)
study
Kontos N=63 25% 85% 24% 82% 1.67 0.89
(2011) (126 (0.68— (0.69-
Cohort breast 4.09) 1.14)
study lesions)
Wishart | N=100 78% 48% 69% 59% 1.49 0.46
(2010) (106 (1.09— (0.26—
Cohort breast 2.05) 0.81)
study lesions)
Parisky N=875 97% 14% 24% 95% 1.14 0.18
(2003) breast (1.11- (0.11-
Cohort lesion 1.17) 0.32)
study

Overall, most studies showed high sensitivity of over 78% and the generally low
specificity, between 14% and 85% however, there were two studies with
conflicting results. One study by Kontos (2011) reported that low sensitivity
(25%) and a high specificity (85%) and another study by Keyserlingk (1998)
showed high sensitivity (83%) and specificity (81%). The authors concluded that,
there was insufficient evidence and inconsistent result to show that thermography
provided benefit to patients as an adjunctive tool to mammography in diagnosing
breast cancer. This SR was of good quality as extensive systematic literature
searches were conducted, study quality was carefully assessed using a validated
tool and the authors attempted to maximise available data by deriving accuracy
data from those studies where not all diagnostic measures were reported.'" '¢*¢'!

Kolari¢ D. et al (2013) conducted a prospective cohort study among a total of 26
consecutive female patients who were scheduled for breast surgery. The
preoperative inclusion criteria included age above 35 and all of them had
undergone diagnostic work up of mammography, ultrasound examination and
fine-needle aspiration (FNA) before the surgery. All eligible patients were then
examined by thermography prior to surgery with histological examination as a
reference standard. All the collected data were statistically reviewed and showed
that mammography sensitivity of 85%, specificity 84% and PPV 85%, while
using thermographic results showed sensitivity of 100%, specificity 79% and PPV
results 92%. The authors concluded that the results indicate that it would be



5.2.3

5.3

6.1

6.2

prudent to use thermography as a primary screening method in detection of
breast carcinoma. However there were limitation in the review such as small
sample size and possible selection bias because blinding of the histological
assessor was not clear.'® 'evel 12

Keyserlingk et al. conducted study to assess the potential contribution of
currently available high-resolutiondigital IR as an adjuvant imaging technique in
the detection of breast cancer. Retrospective chart review from August 1995
onwards to identify 100 consecutive cases (post-operative patients having initial
diagnosis of breast cancer, with final staging as either DCIS, stage |, or stage )
and 100 controls (post-operative patients with benign breast histology following
open surgical breast biopsy). For infrared regulation thermography alone
sensitivity 83% (95% CI =76 to 90), specificity 81% (95% CI 73 to 89), PPV 81%
(95% CI 74 to 89) and NPV 83% (95% CI 75 to 90) and for mammography alone
result showed sensitivity 85% (95% CI 78 to 92), specificity 70% (95% CI 61 to
78), PPV 74% (95% CI 66 to 82) and NPV 82% (95% CI 74 to 90). However,
there was incremental increase from 85% to 93% sensitivity in combination of
infrared regulation thermography and mammography.'* 'eve!!!

Other cancer

There was no retrievable evidence from the scientific databases on the use of
infrared regulation thermography for other cancer other than breast cancer.

LIMITATIONS

This technology review has several limitations. The selection of studies was done
by one reviewer. Although there was no restriction in language during the search
but only English full text articles were included in this report. Any abstracts
without a full text articles were also excluded.

CONCLUSION
EFFICACY/EFFECTIVENESS

There was limited fair level of evidence to suggest that infrared regulation
thermography was not effective as a screening tool for breast cancer. Fair level
of evidence showed inconsistent results when infrared regulation thermography
was used as a diagnostic tool for breast cancer. There was no retrievable
evidence for the effectiveness of infrared regulation thermography for screening
and diagnosis of other cancers.

SAFETY

In regards to safety, there was no retrievable evidence for the safety of infrared
regulation thermography for screening and diagnosis breast and other cancers.



6.3

USFDA did not approve the use of thermography for screening or used as
diagnostic tool for breast cancer.

COST-EFFECTIVENESS

There was no retrievable evidence from the scientific database but the estimated

cost of the |
I
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8. APPENDIX

8.1. Appendix 1: LITERATURE SEARCH STRATEGY

Ovid MEDLINE® In-process & other Non-Indexed citations and
OvidMEDLINE® 1948 to present

1. Thermography/

2. Thermometry/

3. thermology.tw.

4. (thermal imaging or thermography or thermometry or thermology).tw.
5. (infra-red imag$ or infrared imag$).tw.

6. 1or2or3or4ord

7. Carcinoma

8. (carcinoma or malignan$ or neoplas$ or cancer$).tw.

9. 70r9

10.6 and 9

‘ OTHER DATABASES

EBM Reviews - Cochrane
Central  Register of | )
Controlled Trials

EBM Reviews - Database
of Abstracts of Review of

Effects

EBM Reviews - Cochrane Same MeSH, keywords, limits used as per
database of systematic > MEDLINE search

reviews

EBM Reviews - Health
Technology Assessment

PubMed

NHS economic |

evaluation database

FDA thermography
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8.2. Appendix 2
HIERARCHY OF EVIDENCE FOR EFFECTIVENESS STUDIES

DESIGNATION OF LEVELS OF EVIDENCE

I Evidence obtained from at least one properly designed randomized
controlled trial.

-1 Evidence obtained from well-designed controlled trials without
randomization.

[I-2  Evidence obtained from well-designed cohort or case-control analytic
studies, preferably from more than one centre or research group.

[I-3 Evidence obtained from multiple time series with or without the
intervention. Dramatic results in uncontrolled experiments (such as the
results of the introduction of penicillin treatment in the 1940s) could also
be regarded as this type of evidence.

[ Opinions or respected authorities, based on clinical experience;
descriptive studies and case reports; or reports of expert committees.

SOURCE: US/CANADIAN PREVENTIVE SERVICES TASK FORCE (Harris
2001)
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8.3 Appendix 3
HIERARCHY OF EVIDENCE FOR TEST ACCURACY STUDIES
Level Description

1. A blind comparison with reference standard among an appropriate
sample of consecutive patients

2. Any one of the following ~ Narrow population spectrum

3. Any two of the following Differential use of reference
- standard

4. Any three or more of the following Reference standard not blind

~ Case control study

5. Expert opinion with no explicit critical appraisal, based on physiology,
bench research or first principles.

SOURCE: NHS Centre for Reviews and Dissemination (CRD) University
of York, Report Number 4 (2" Edition)
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8.4 APPENDIX 4

EXAMPLE OF INFRARED REGULATION THERMOMETRY REPORT

Fautmnt Farorbs -Aged T Dmbeci] SO0 32 Page: |

@D alf

THERMODHAGROESTICS.

INFRARED REGULATION THERMOMETRY REPORT

PATIENT INFORMATION

Repart Number: B-000002299 Algar ithm Wersion: 1
Pationt Hame: Female Age 87 Practitionar: Jacka Ball
CRT Date Peroomed: 0502012 01241 PM Report Generation Date: 05-0c-2012 1242 PM

Chief Complaints and O'bjective Findings: L bress! caloficaions: R 5l jont L scapula; aboess tooh #18; chest cold: headaches

1. THERMOGRAPHIC BIO-REGULATION RESULTS

General identifier patterns There appaars 1o be a minimal deficit in detoxitication mpanh? #‘h are ane hints 1o metabolically
challenged hepatic, renal titraion or other malabolic fJunchon are appeans 1o 08 a ssvers sgnalure for
naavy meatal 10scly. The adrenal funclion is modaralely simasad. Thers is a savans global immune stress
apparent. Thars is'a minimal suspicon of a croulatosy of candiovascular (nypohyper lenson) signalure.

Head The disorder deceased. Thare 12 a mnimal cerebrovascukarcarold aroulatory dedcit pattemn dentided. A
minimal 1 dibular pint or neck dizorder patiemn dentided. There i3 8 minmal degres of viral hin
ahgnaure denifiad.

Meck The disorder increased. These s a minimal lymph block apparent. Investigale maper sounce in e haad
region.

Chest The disorder increased. The stemum moderatdy appears Dockad, -ses chast and breast ssciona. Thare
appears a modarals dhest blodk indication.

Up per Abd omen The disorder decmasad. Thae s a mnimal level of apparant enzyme dysfunclonddaficency pressnt.
There appsaars 8 sevens indication for an insulin-resistancs patienm.

Lavwer A bdomen The disorder d. Thers apg a food in or dlargy. Thers appaars 3 sevens
ganaral dysbioss (mycoss, baclenal imbalancs) indcaton.

Kidney/Back The disordsr d. Thees app a moderate dagres of simas warlebral column.

Cubital Fossas The disordsr d. Thees app identfiad a problem residng on he dght sde of fe body.
Invesatgats furher.

Derital Tha disorder incraasad in leftuppser jaw and daoraasad innght uwpper jaw, nght lowar jaw, and left lowar
]Euu. Thers to be & dental focus. Thers 2 8 ssvers Indication for fe dght upper (8w gm.dmn‘}la;l.

SOOTIm derntal examinaton for hidden focal infection. There appears 1o be a modemts
dantal toxicty in e laftlowsar jaw quadrani{s ). A minmal lemporomandibular jointor nack discrder patiam
identided.

Ereast The dizorder deceasead in right breast. The disorder remainad high in Ien oremst. Thers zpeara 15
bliocked apot{s) inha RIL braasl. thiz may ba ign. Thars apgp sda-to-gide diflieranca (R-L).

Prognostic Index (P1) 1.

1. PRIORITY FOR TREATMENT

Eypksng [ smesxned, sl e o el of e s Cwithin e soares region tand, iy = tha i
=

Heawy Mald Signature

1.

2. Dental Foous

3. Insulin Resistance Apparent

4. Food intolesmnce, Senaithaty

5. Dyabicsis (Mycosia or Bacteral Infaction)
g, Sde Merl

RECOMME MDA TIONS

1. Consder chronic loxic metal or environmental chemical esposunes such &8s mancury poisoning (long term ); Conasder chelation herapy,
datary resticlion, Urinary chalangs or har slamant lealing.

2. kwesigale for ocoull infection; X-Ray, rool cand assesament; Addilionaly panoramic x-Ray, assssament of dental meials, inferactivity,
correlaion lo strassad organa, galvaniam.

3. Consider Al-c, glucose and furthar pre diabstes as well as diabates Il testng: Supplem ents may induds bitter melon, chromium . In
addition, exarcias, sugar resiiction, raw food det.

4. [Refer to test for celiac and ofer food sensitivities; Consider Iglutamine, probiofcs, eliminaton dist.

Stool analysa for yeast, bactenal, parasitc infacton; Alkalization, antifungals, probiotics, distary reaticlion of carbohywdrates.

&, lhwvesigales problems e.g. e, lonsl, sinus, organ on applicable sde.

w
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V. BREAST ANALYSIS

Breast Suspicion Criteria

Stermum Dlock kA Diro st blockod spot kA Droact B-L aeymmedny . {8 i)
Liver ‘block ‘Opp. Owvary Dysregulatian Lyl and TerrainIndex high

Tansil'ly mph block S Chest disorder elevaisd S 2nd Molar possible S

Ls aic Index high Ed Broast disorder elevated Stomach coldilocked Ed

Fesult 812 orfada mat for suspicion () §-5 normal)

Signature & Gradings for Breast Dysfunction

Optimal Minimal Modarate Savers

Masto pathyinflammaiory

FibrocysticiC vstic

Phiysiologically Degenarative Signature Pattem
Lymphatic Load

Endocring Influanca

OrganTissuo Influonco

Haavy Metal Towiaty

DistantRelated Focal

Braast Blocked Spot

Braast Side Differance

BT [— s o v sk S s bt el sy vl s b . A g " v sk,
of ottt It o v b s by | e vt an s o e b i, e b o || nfectionss dedsin by involvesd , s ol Wl o hermmens e coptor s iEs Thathes
rroan I el aa and mispn ke e oph ke ey

BreastAnalysis Summary
@ Thia 57 yaor dd waman vwas miarred ta Jackia Ball Tha avardaw appaars o alan be s opa $pll rdammasary, FbmoyticiCyes, and OrganTissua kAuanca
smm paia.

Thera is Brasst Hocked spot and Braasi AL asymmatry appannt
Apoording fo fie astablished 12 braas oiteda 812 wem indoated. This leases moderate concams for breas probiems.

Anarther fiermogram should follow wihin 3 mon s in mgands to e siaus afer appropriate raxment and irvesigation. Tham = alsoa possibiley an
sevanad suspicon may b dua o Rormaonal cpoles and Samions should ba repasted at anofer phase of fa marssnual ope.

Thesa confribuing organs and issuas are gven in prioity of severity of stess and form e basis for maiment or ucher s

1 Freaed Wocked spnd

2 Breasi L asymmetny

3 Tonsidymoh biock
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VI. DYSREGULATIVE PATTERN SIGNATURES AND RECOGNITION
Whole Body ldentifier Patterns

Optimal Minimal Modarate Savers

Towicity Index

Defoxification Capacity Lack

Heavy Metal Signatura

Phiysiologically Degenearative Signature Pattemn
Prognostic Index

Adrenal Stress Index

Auteammuns Indicafion

Global Immwune Stress

Blood Pressure/Circul atory &bnomality
Peripharal Circulatory Dysfunction

Head/Cranial Disturbances

Optimal Minimal Modarate Svers

Brain Towicity/Solvents/Pesficides/Metals
Endocrine Disorder

Carotid Juesliion'Carsbrovascular Abnormality
Cranial Dysfunction/Structural
Teamporomandibular Joint, Vestibular or Nedc
Wirus (systemic)

Sinus Block/Inflamm ation/Dysfunction

Dental

Dantal Focus

Dental Tosdcity

Teamporomandibular Joint, Vestibular or Nedc
Perodontitis Possible

Neck Region

Dptimal Minimal Modarate Bavera
Lymph System Bloduada
Tonsillar Focus
Thyroid {Hypo)
Thyroid (Auioimmune, Anomakous)
Head Emphasis
Torso Emphasis
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Chest Region

Dptimal Minimal Modarata Bavera
Stemum Block
Cardiac Function Abnomality
Cardiac Conduction
Myocardium Dangar
Lung/Bronchi Suspicion
Percardium/Extracardial Stress
Axdliary Lymph

Upper Abdomen

Dptimal Minimal Modarata Savera
Siomach Block
Liver Strass
Biliary Stress
Erzyms Dysfunction
Insulin Resstance Apparant
Pancreatitis Suspicion

Lower Abdomen

Optimal Minimal Modarate Severa

Food Intolerance, Sansitvity

Drysbiosis (Mycosis or Bacterial Infection)
Putrification Apparant

Appandix Focus

Pehic Towicity

Uterine Hypo-function

Utering Inflammation Indication

Cwvarian Hypo-funclion

Kidney/Back

Dptimal Mini mal Modarata Savera
Kidney Tomicity
Kidney Hypo-function
Back Problam
Cubital Fossae
Dptimal Minimal Modarate Savera
Sida Alart

Approved by Dr. Daniel Beilin, OM.D., Certified IMAT Ther mographic interpreter

Mot Ml ez in his i Tha vl af pertina by s i ¥ s physccon s i el s it e ineest sl stion ey e fh
i el P i Y Ve e Sl e TTEa PR, PP 8 PAeias i e el s 0 s kit 3 & v s e o e L o i g il o Tt
Rarictiorns et wahen oo bortssd s Dators ey fndings s nonmel imoging method s
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Evidence Table :

Effectiveness

Question : Is thermography effective in screening and diagnosing breast cancer?
Bibliographic Study LE Number of Intervention Compariso | Length | Outcome measures/ General
citation Type / Methods patients and n of Effect size comment
patient follow s
characteristics up (if
applica
ble)
Kerr J. Review of the | Systematic Review Population Thermography | Mammogra | - Outcomes
effectiveness of phy, « significant differences in estimates of | Good
infrared thermal | Method Screening clinical sensitivity  (Se), specificity  (Sp), | Methodolo
imaging Asymptomatic breast positive predictive value (PPV) or | gical
(thermography)  for | The NZHTA Core Search women at (any) examinatio negative predictive value (NPV),
population screening | was  employed  and risk for breast n detection of disease at an earlier
and diagnostic testing | included major cancer. ultrasound stage between comparators in the
of breast cancer. | bibliographic databases Women  aged including detection of cancer
Christchurch: ~ New | (Medline, Embase etc.) 30 to 50 years, infrared e quality of life (including psychological
Zealand Health | and review databases women with thermograp costs)
Technology (EBM reviews, small  breasts, hy e health care costs
Assessment Cochrane, DARE efc). and women with compared o safety outcomes
(NZHTA), 2004:49. The literature search for breast implants with the « reduction in breast cancer mortality.
this evaluation was not same
limited by publication Diagnostic approaches Results
date or language. without
Patients infrared Screening
Objective symptomatic for thermograp One retrieved article was eligible for
To review the evidence breast cancer hy.

for the effectiveness of
infrared thermography
for population screening
and diagnostic testing of
breast cancer

Publication type

Studies published
between 1985 and 20
May 2004 (inclusive) in

the English language,
including primary
(original) research

(published as full original
reports) and secondary
research (systematic

reviews  and meta-

(e.g., presenting
with a breast
lump,
thickening,
asymmetrical
glandular
prominence,
pain, or nipple
discharge) or
who have had
an abnormal
mammogram.

review and was appraised for the
screening. (prospective cohort)

Diagnostic

Two retrieved article was eligible for
review and was appraised for the
diagnostic ( case-control)

Conclusion

The evidence that is currently available
does not provide enough support for the
role of infrared thermography for either
population  screening or adjuvant
diagnostic testing of breast cancer. The
major gaps in knowledge at this time can
only be addressed by large-scale,
prospective randomised trials. More

20




analyses).
Appraisal Methodology

Summaries of appraisal
results are shown in
tabular form (known as
Evidence Tables)

Quality of primary
paper

categorise  studies of
diagnostic methods
according to
susceptibility for bias

robust research on the effectiveness and
costs of technologically advanced
infrared thermography devices for
population screening and diagnostic
testing of breast cancer is needed, and
the conclusions of this review should be
revisited in the face of additional reliable
evidence.
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Evidence Table :

Effectiveness

Question : Is thermography effective in screening and diagnosing breast cancer?
Bibliographic Study LE Number of Interventi | Compar | Lengt | Outcome measures/ General
citation Type / Methods patients and on ison h of | Effect size comments
patient follo
characteristics w up
(if
appli
cable
)
Fitzgerald A, | Study design | Participants Digital Screeni | - Results
Berentson-Shaw  J. | Systematic review For studies | infrared ng tool- Breast thermography for screening
Thermography as a investigating thermogra | mammo One study was identified (Williams and
screening and | Method thermography for | phy gram or colleagues in 1990)
diagnostic tool: a | A comprehensive screening, clinical
systematic review. N | search of electronic asymptomatic diagnosi However, the quality of the included study
Z Med J. 2012 Mar | databases together with women with s was poor. Verification bias occurs when not
9;125(1351):80-91. a search of international unknown  disease all of the study group receive confirmation of
Review. websites was status were eligible As a the diagnosis by the reference standard
conducted. for inclusion. diagnost (partial verification bias)
ic tool-
Diagnostic studies For studies histolog A prospective single-gated (diagnostic cohort)
comparing investigating y. study aimed to determine  whether
thermography thermography for thermography could be used to identify
with mammography for diagnosis, women women with breast cancer during screening,
screening in with suspicious or identify women at risk of developing breast
asymptomatic symptoms (e.q. cancer within 5 years.10,229 women aged
populations; or presenting with a 40-65 were invited and attended a breast
comparing breast lump or screening clinic.
thermography with nipple discharge),
histology in women with women with At the time of screening, infrared imaging
suspected breast suspicious findings reported a sensitivity of 61%, specificity of
cancer; were eligible for on clinical 74%, PPV of 0.01%, NPV of 1.00% ,+LR of
inclusion. examination or 2.35 (95% CIl 1.91 to 2.88) and —LR 0.53
women  with an (95% Cl 0.38 t0 0.73).
The literature  was abnormal
systematically searched mammogram Five years following initial screening, infrared
for English language were eligible for imaging reported a sensitivity of 28%,
articles that fitted the inclusion. specificity of 74%, PPV of 0.01%, NPV of
inclusion criteria from Studies of patients 0.99%, +LR 1.09 (95% CI 0.73 to 1.63) and —
1984 to the end of April younger than 16 LR 0.97 (Cl 95% CI1 0.83 to 1.14).
2011. years, animal

Quality of primary

studies, and studies
with fewer than ten

Breast thermography for diagnosis
Five studies were identified assessing the
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paper included studies
was appraised using the
QUADAS criteria.

Extensive  systematic
literature searches were
conducted, study quality
was carefully

assessed using a
validated tool,7 and the
authors attempted to
maximise available data
by deriving accuracy
data from those studies
where not all diagnostic
measures were
reported.

participants
were excluded.

use of thermography as a diagnostic tool in
women with suspicious symptoms.

Overall the included studies were of average
quality. All studies reported a high risk of bias
for at least one item on the QUADAS
checklist.

A limited number of studies were identified
comparing digital infrared thermography to
histology in women with symptoms,
suspicious clinical findings, or abnormal
mammogram. Four studies used adiagnostic
Cohort design, while one study used a case-
controldesign.

While most studies were able to show
sensitivity over 70% for at least one mode of
digital infrared thermography, the specificity
of thermography for diagnosting breast
cancer was generally low, between 12% and
85% for most studies (Table 2).

One study reported results that conflicted with
other studies, showing low sensitivity

(25%) and a high specificity (85%)14 and
another study showed high (83%) sensitivity
and high 81% specificity (81%)13. In the
studies presented in this review, low
specificities are due to a high number of
false-positive results.

For example, the study by Parisky15 reported
a false-positive rate of 1544 and a false-
negative rate of 13 out of the 2299 patients
tested. This means

that for 68% of the patients in this study
thermography  provided an  incorrect
diagnosis.

Another study by Arorail2 that showed a
higher specificity reported a false positive rate
of 19 and a false-negative rate of 6 in a study
of 92 participants. This means that for 27% of
the patients in the study, thermography
provided an incorrect diagnosis.
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Evidence Table : Effectiveness
Question : Is thermography effective in screening and diagnosing breast cancer?
Bibliographic Study LE Number of Interventi | Compariso | Length | Outcome measures/ General
citation Type / Methods patients and on n of Effect size comments
patient follow
characteristics up (if
applica
ble)
Vreugdenburg ~ TD, | Study Design | Studies were eligible | DITI Histology - Results
Willis CD, Mundy L, | Systematic Review with for inclusion if they
Hiller JE. A | Meta analysis investigated Significant heterogeneity was observed
systematic review of the use of a relevant among studies with a prospective study
elastography, Objective index test for the design, and those that did not blind the
electrical impedance | The objective of this detection of breast index test to the results of the reference
scanning, and digital | study aimed to lesions in  human standard.
infrared systematically  identify participants
thermography for | and evaluate all the DITI studies were also highly variable,
breast cancer | available evidence of The principal reporting sensitivities between 25.0 and
screening and | safety, effectiveness outcomes of interest 96.7 % (median 82 %), and specificities
diagnosis. Breast | and diagnostic accuracy included between 11.8 and 84.9 % (median 55
Cancer Res Treat. | for three  emerging measures of %).
2013 Feb;137(3):665- | classes of technology diagnostic and
76. promoted for breast screening Due to high levels of variation among
cancer screening and effectiveness (a study results, and the large degree of
diagnosis. reduction in breast variation among the methods and
cancer mortality devices used for imaging, it was
Search strategy attributable to deemed inappropriate to

A systematic search of

seven biomedical
databases (EMBASE,
PubMed, Web of
Science, CRD, CINAHL,
Cochrane Library,
Current Contents
Connect) was
conducted through
March 2011, along with
a manual search of
reference lists from

relevant studies.

Study selection

Search results were

imaging), safety and
diagnostic accuracy.

produce pooled estimates of diagnostic
accuracy for any of he three classes as
a whole.

DITI studies reporting diagnostic
accuracy parameters in symptomatic
populations only

Conclusion

Due to the lack of available data
evaluating the use of these devices in
asymptomatic women, these devices
cannot be recommended for safe use in
healthy, screening populations at this
time. It is recommended that future
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initially screened by title
and abstract by the
principal author using
selection criteria that
were determined a
priori. Inclusion of full-
text articles was
decided by consensus
with secondary authors.

Quality appraisal was
conducted by the
principal author using a
standardised scoring
sheet and validated by
coauthors.

Diagnostic accuracy
studies were appraised
using the  Quality
Assessment of
Diagnostic Accuracy
Studies (QUADAS)
tool.

research should aim to determine the
performance of these devices in
asymptomatic populations before they
are adopted more widely into practice
as a screening tool or diagnostic tools.
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Evidence Table :

Effectiveness

Question : Is thermography effective in screening and diagnosing breast cancer?
Bibliographic Study LE Number of Interventio | Compariso | Length of | Outcome measures/ General
citation Type / Methods patients and n n follow up | Effect size comment
patient (if s
characteristics applicable)
Parisky et al. (2003) Study setting 11} Participants Index test | Other - Results
Multicentre. Clinical sites Patients recruited n | Infrared diagnostic
in Los Angeles, =1293 imaging tests Of the total 875 lesions analysed,
Baltimore, Washington (Exclusions n = | (IR). All subjects 187 were malignant and 688 were
DC, Boston and Miami. 524) Dynamic had benign. So, for these lesions, the
imaging mammogr PPV for standard work-up (M +/- PE,
Design Patients whose | process aphy +/- US) is 21% (95% Cl= 19 to 24).
Non-controlled clinical data remained in (breast (M). No
trial (analysed like a study for evaluation | cooling). technical From 875 lesions 2625 IR results were
case-control). n=769 details, nor reported. 326 IR results were then
result excluded (because evaluators
Study aim Gender categories could not concur IR area with M or
To determine the efficacy female (766), male specified. PE area of suspicion), leaving 2299
of a dynamic (3). IR results for analysis.
computerised IR imaging All subjects
system for distinguishing Age had Se 97% (95%ClI =96, 99) Sp 14% (13,
between benign and <40 years (68), physical 16) PPV 24% (22, 26) NPV 95% (93,
malignant lesions in 40-60 years examinatio 98). From these 2299 results, the
patients undergoing (433), n (PE). No PPV for standard work-up can be
biopsy on the basis of > 60 years (268). details calculated and is 22% (20, 23)*.
mammographic findings. No age specified.
range, median or The subset analysis of 479 lesions
Methods mean 45% produced 1437 IR results, (206
Recruited patients for reported (although subjects excluded because of same
whom breast biopsy was median age had reasons as above) leaving 1231 IR
recommended on basis must have been ultrasound results:
of abnormal M, abnormal between 40-60 (US). No
PE, or both. years). technical Se 100% (95%CI =99, 100), Sp 18%
details, nor (16, 21), PPV 27% (25, 30), NPV 99%
Patients then had Ethnicity result (98, 100). From these 1231 results,
IR imaging, then surgery. white (463), categories the PPV for standard work-up can
Each subject’s IR images black (207), given. be calculated, and is 24% (21, 26)*.
analysed by 3 evaluators hispanic (81),
(so 875 lesions produced asian (13), Reference
2625 IRl results) other standard
Evaluators were blinded (5). Histological
to biopsy result, but diagnosis
knew certain PE and M A subset analysis (core or
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details.

Inclusion criteria

None specified.
Exclusion criteria

Breast surgery in last
year

Breast implants

Breast reduction surgery
Radiation or
histologically

proven cancer in breast
of

interest

Pregnancy

Weight more than 135kg.

excluded

lesions defined as
microcalcifications
on M. This

subset therefore
left for analysis

479 lesions from
448 patients.

surgical
biopsy).
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Evidence Table : Effectiveness

Question : Is thermography effective in screening and diagnosing breast cancer?
Bibliographic Study LE Number of Interventio | Compariso | Length of | Outcome measures/ General
citation Type / Methods patients and n n follow up | Effect size comment
patient (if s
characteristics applicable)
Kolari¢ D, Herceg Z, | Study Design | 26 consecutive | Thermogra | Histological | - Results
Nola IA, Ramljak V, | Cohort study female patients | phy examinatio While mammography detected 31 | Not
Kulis T, Holjevac JK, who had n changes in 26 patients, thermography | mentioned
Deutsch JA, Study Aim scheduled breast was more sensitive and detected 6 more | whether
Antonini S. | Our study analyzed the surgery at the changes. the
Thermography--a ability of mammography University Hospital histologica
feasible method for | and thermography to for tumors, Zagreb Cytological Examination | assessor
screening breast | accurately detect breast in 2009 All 37 changes were were
cancer? Coll carcinoma. subjected to the cytological analysis and | blinded
Antropol. 2013 The average age of it was found that in
Jun;37(2):583-8. Method patients was 49.42 16 (43.24%) samples malignant | Small
All subject undergone years alterations sample
diagnostic work up of 8 (21.62%) samples were suspected | size
performed Inclusion criteria malignant
mammography, age above 35 11 (29.73%) were benign with atypia/ | No Cl
ultrasound examination years, diagnostic proliferation were given
and fine-needle work up of 2 (5.4%) samples had benign findings.
aspiration (FNA). performed Selection
mammography, Histological examination bias
Who had scheduled ultrasound Found 75.7% malignant changes. Symptoma
breast surgery examination  and tic or
fine-needle All collected data were statistically | asymptom
Index Test aspiration (FNA). reviewed and showed that | atic
Thermography imaging mammography patients
using a new generation sensitivity was 85% and
of digital infrared camera specificity 84%, and nor were
According to proportion of PPV results were 85%, | they
standardized protocol, while thermographic results showed | compared
the patients raised their sensitivity of 100% in a
arms above the head specificity 79% and fashion
and 5 images were proportion of PPV results 92% (at | blinded to
taken: front, right semi- confidence interval Cl 95%) the results
oblique, right oblique, of
left-semi oblique and left Conclusion mammogr
oblique, in order to obtain Authors conclude that their »results | aphy and
the images of complete indicate that it would be prudent to use | ultrasound
breast skin area. thermography as a primary screening | preventing
method in detection of breast carcinoma« | from any
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They are graded using
Marseille and Hoekstra
protocol standardized
reading protocols.

It was considered that
breast lesions

finding was positive if
both TH2-TH5 Marseille
scores and  positive
finding on  Hoekstra
descriptive protocol

were present.

Other Diagnostic Test
Ultrasound exams

No result categories
specified.

Mammography imaging
Had technical detail and
result categories
specified

Fine Needle Aspiration

(FNA)

Had technical detail and
result categories
specified

Reference Standard
Histological biopsy

possibility
to analyze
results
from
thermogra
phy alone,
but only
from
thermogra
phy as an
adjunct to
mammogr
aphy
and/or
ultrasound

No
method so
far was
described
to
accurately
transpose
the
thermogra
phic
location of
the
lesion to
the
mammogr
am or
ultrasound
and to
surgical
specimen.
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Evidence Table : Effectiveness

Question : Is thermography effective in screening and diagnosing breast cancer?
Bibliographic Study LE Number of Interventio | Compariso | Length of | Outcome measures/ General
citation Type / Methods patients and n n follow up | Effect size comment
patient (if s
characteristics applicable)
Keyserlingk et al. Study setting Il Participants Index test Comparator | - IR alone Se 83% (95%CI=76, 90)
(1998) Ville Marie Breast and n =200 Infrared s Sp=81% (73, 89) PPV=81% (74, 89)
Montreal, Canada Oncology imaging Mammogra NPV=83% (75, 90).
Center. Clinical reason for | (IR) (Bales | phy (M). At M* alone Se=85% (78,92) Sp=70%
referral to Scientific®* | least four (61,78) PPV=74% (66, 82) NPV=82%
Study design breast centre not | ). High- | standard- (74, 90).
Case Control. specified. resolution, view
scanning, images. Cases
Study aim Cases n=100 (from | electronicall | Interpreted Incremental difference between M
To assess the potential 128 charts y cooled by (66%) and IR +M (93%) Exact
contribution of currently reviewed) system. examining McNemars 2 value=27 (1d.f.),
available high-resolution Age range 31-84 | Four physician p<0.0001.
digital IR as an adjuvant years (mean= images. and
imaging technique in the 53). Computer radiologist. Reviewer conclusions
early detection of breast Final staging of | reading Graded as Although the sensitivity results present
cancer breast cancer graded by | ‘suspicious’ highly significant data suggesting an
DCIS (n=4), stage | | examining , additive benefit of IR to M, there is
Methods (n=42) stage Il physician. ‘equivocal’ inadequate data reported, specifically the
Retrospective chart (n=54). Final or ‘non- proportion of false positive results, to fully
review from August 1995 Mean tumour size | results specific’. confirm a beneficial role of IR as an
onwards (end date not 2.5cm. categorised | Physical adjuvant diagnostic modality for breast
specified) to identify as ‘normal’ | examinatio cancer
consecutive cases Controls n = 100 | or n (PE)
(post-operative patients (from unknown ‘abnormal’. | Details not
having initial diagnosis of number of charts specified.
breast cancer, with final reviewed) Graded as
staging as either DCIS, No further ‘suspicious’
stage |, or stage Il) and demographics , ‘equivocal
controls (post-operative provided for this or
patients  with  benign group. ‘nonspecific
breast histology following No pathological "
open surgical breast diagnostic Reference
biopsy). details supplied for standard
this patient Histological
Inclusion criteria group. diagnosis
Patient pre-operative (surgical
evaluation included No statistical
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clinical exam,
mammography and
IR imaging.

Definitive surgical
management as first
therapeutic modality.

analyses presented
comparing
demographics of
patient groups at
baseline.
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