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Low back pain syndromeg ar & epidemiol ogic in
poputation., Chronic pPain atfectyg nearly one third of the
nation’'s popul ation, Accurate diagnosis of low back pain
syndromes g essential for effective treatment in prder tg
return patients te Productive 1ives within their impairments
tesl . Burton [13] estemates that over one  hal+ of
Surgical Proctedures on thae back fajl to significantly

relieve the problem,

New diagnostic imaging technigues, and specificaltly
thermmgraphy, allow for improved diagnosis, and cost-
eftfective Mmanagement of thic complex patients popul ation

£Begl.

Medical thermmgraphy is a diagnostic test that measures
the bady's radiant heat emissian patterns. Thermoqraphy 15
ot  a pPrcture of pain, but demonstrates thermal
Physiotogical and pathological Chariges M comploex ti smues,
visualized on a3 controll ed black-and-white ar color scale.
Pathmghysiulogy due to varliety of recognizable disorders can

be diagnosed thermographically because of specific thermal

pattern recognition in low back pain  syndromes, Such
disorders are also  atfected by or enflupnced by the
neuropathic, vascul ar, and steletal systems and connective
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tissues (877, Rerause thermography 15 non thvasive, 1%
without risk of radiation, and 1s Painless; children and
Pregnant women with ]ow back pain syndromes can be studied

thermographically With no patient rick.

s thermugraphy detect pathmlphysiological thanges
prior to detectable structure changesy thermngraphy is ideal

in back pain sCreening,

His ical Back ound =

Thermngrouphy represents the bridging of 2000 vaears of
medicine and techno]ogy. Hippocrates said, about 400 B.C.
"Ad in whatever part of the body heart or cold is seated,
there is disease" [3]. Hippocrates Claimed that a usaful
diagnastie tgol Was a large quantity of wet clay. His idea
was that the Physician rolled sleeves Up and coated the
patient Laberally with the clay, and then waited for it tpn
dry. I¥ one part nf the clay took longer., or dried s0oner,
than the resty then that was the part of the body which was

pPlaying up .

Thermography has of tourse, been refined a little since

then., But the prenciple-that the body is a near —perfect .

emitter of infra-red radiation, and that +the emission
pattern in the heal thy body 19 symmetrical around the body

vertical midline remain unaltered,
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Within the past decade, researchers using infra-red
thermography successfully demonstrated the appearance of
abnormally high skin temprature over low back pain,
Thermography’s value i{n diagnosis of dise disease was firgt
reported by Albert and colleagues in 12464 Uusing infra-rag
thermngraphy £43. Edeiken. et al., in 1968 further
dacumented the existence of abrormal thermographlc resualtsg

over herniated discs [403.

UnfDrtunately, the efpense gf iRfra-red equipment
limited the wide spread application of this technique. in
the early 1970w a new low cost thermugraphlc system "Liquid
crystal thermography“ Was introduced far clinical evaluation
of sports  insuries £1421. The liquid Crystal g substance
that behave mechanically 1jke ligquid, but have the optical
Properties of A crystal L7e1. It selactively reflect
ralarized light in a Narrow ragion o4 wavelengths L1151,
This substance g imbeded in flexible, elastameric mater; ]
which jg pPressed against the desired site, Application of
liquid crystal thermagraphy 1n dlscogenlc diseage by Reskipn
et al.,, in 1974 shaw that ¥ Tumbar thermography L
positive, the pPrabability of Obtaining a narmal myelogram is
small [12%3, Prmchazevshy C19823 SUpport the finding that,
thea aCCuracy o f thermmgraphy 17 pain Patients  witp
clinitally Positive hack pain is the Acciwrate aq CoOmpared

with the ACCUr acy of myelography L1181, Le Koy, et al.,
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[1982] showsd high correlation between the Clinmical finding

and thermagraphic orne 1+ compared with the finding of C,T.

=can [883. The higher correiation 18 because
thermmgraphy demonstratas the pathuphy51olugic thanges
associated with 1ow back pain and sCciatica, neuropathies,

reflex sympathet:c dystrophy, or facetitis +or example;
whereas the C-T scan demonstrates only connective and

structral and/or 0sSseous abnormalities rezl.

Frequently structural abnormalities and the severity of
the anatomic lesion do not correlate with subljective
complaints [13&4]., Comparative studies betweon thermngraphy
and electrcmymgraphy found that the more accuracy of
thermography 1in detecting nerve root  irritation [16481.
Newman . et al,, tn 1984 [110] supported this finding 1in
comparative study of 155 patients who all underwent
thermography, EMG, C.7T scan evaluation of their Iow back

Rain complaints L1101,

Immgmmmmmmm

Those who have heard of thermoqraphy generally
associate it as & tool for breast sCanning, because the
early introduction of liquid crystal thermography for

clinical evaluation of breast cancer £5,31,1143. PBut with

improved equipment and extangt v research, thermography's
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dragnostic role become Widly applisd 1n different medical

specialities,

In vascular surgery, thermography Hsed ta determine the
Periphral blood flow [126), because it reflects tissue
Perfusion [145], and so, It used o diagnosis of deep
venous thrombosgis [77.117.134], arteriovenous tfistulas [144]

and gther Peripheral vascular diseasas L1246, 1453,

Iy orthopedic, ther mogr aphy used to diagnose
inflammatory 7,141, and degenerative E142] conditions jin
addition to the traumat) c (B91, and other disease o+

bane [142),

Thermmgraphy Shows SuCcessful applicatin in
rheumatology L43,1571, podiatry [36,931, and Sport medicine
(33,851, In pain clinic, thermugraphy used to determine and
diragnasis of BO0Me  painful conditions, such ]Sy refleux
sympathet;c dystrophy [39,150], Myofascial pain syndromes

(301 , Autonomic pain [B4), and thalamic pain L14%9]

Application of thermngraphy in Neurosugery [8&] as a
method of tnvestigatiaon arnd dragrnostie toot, take itsg place
1N many  centers to determine Farpal  tunnel syndrome [35&,
1237, meralgr a parasthetica syndrome 553, and  other
entrapmant syndromes {1081, Alsp, tnr determine the 1mprairesd

Sympathetic furnction In peripheral nerve iniduries 10, 12331,
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Thermugraphy helps very much in diagnosis opf thoracic outlet

syndrome C13031, angd facet oinmt syndrome [99, 129],

Application of thermogr aphy AS cerebrovascul ar
investigation started recently to detect Carotid artery
stengsi s 11, to evaluate carotid Endarterectomy L1371, to

diagnose transient ischemic attacks L1731, and stroke L[711 .

In anesthesia, thermography have heen used to evaluate
sympathatic block [35) - Because thermography have showed
great success in evaluation of pain conditions, it is used
in psychiatric clinmic to differenatiate the P=ychogenic pain
671 from the organic pain, Thermography used also  for
documentation o+ pain  and 1t haa medicolegal asperct

{50,100, 1633,
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AIM_ OF THE WORK

The aim af this work is to assess validity of
thermography in diagnosis of 1ow back pain due to Prolapewd
lumbar disc. Also +to determine how well thermographic
findings correlated with the symptoms of Pain due to disc
prolapse, and 1f it can differentiate hetween psychogenic ore
malingering pain from true organmic pairn, and i+ i1t can
differentiate refarred and  lacal pain. In addition,
comparative study between the thermographic results and
other convential radiolagical, or magnetic methods of
investigation used to confirm the diagnosis of prol apsed
lumbar disc, [ntra-operative tindings are also reported and
tompailred with the thermographic results. The work will show
if thermography will reduce or replace radiological and
magnetic investigation, and 1fF it will add a new non
invasive radiation frees method of investigation for 1ow back

pain,
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Study of tle anatomy of the lumbar region is very
helptul to understand the changes that underlie low back
Ppaan, and the ways by which such changes give rice tgo

symptoms,

Lumbar Vertebrae H

The lumbar SEgQment aceounts for P%% o+ the hight o+ the
sSplrnal calumn by virtue af tts larger and heavier 5
vertebrae., The +ifth vertebra may nrcasionally fuam whiolly
ar in part with the Sacrum (sacralization of the ath lumbar
vertebra) or more rarely the $i1rgt segment of the sacrum may
differentiate as a separate vertebhra [&B]. Its 1ndividual
elaments are united by a Sseariag of Intervertebral
articulation to form a firm but Fflexible shaft [1311. The
lumbar segment are  responsible for must flexion and
extension movement of the laower spine, about 75%  of the
lumbar flexion-extension mavement as  well as  75%  of the
spinal bending occurs at the lumbosacral Joints., i.s. La.Sy
level. Approximately 2% of the Lumbar flexion-extension and
bindirng ocour At the | e-a level £15]). Farih vertebra has a

bady, newral arch, and processeas,
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The body o+ the 1lumbar vertebra consiste largely of a
centrum of sotter cancellous baone, Sy rounded by a thin
shell of more dense and firm cortical bone tFIG. 1). The
massive lumbar vertebral hodies are developed to sustailn
greater weight and other stresses than the reg:on  above
(641, The cancellous beone may collapse by trauma or
nateoprosis, and  the cortical out er layer may prolifrate to

form marginal osteophyte in 1lumbar spondylosis [1&613.

The neural areh has a pair of pedicles and pair of
lamina, to form a tniangular vertebral +oramen or spinal
canal. The roof ot the neural arch is formed by the two

Tamina, while pedicles form its sided (FIG. 2).

The pedicles are strong, short, thick and projiected
backward from the posterol ateral aspect of the body Gust
below 1ts  upper border (FIG.Z) . The pedicle bears a notch
above and below, named the vertebral notches, which  form
with the notuobes nt contiyguons vertehbrae tie interver tebral
toraminae, these formainae trarismy b the segmental spinal

nerves and vesselg,

The laminae are broad, short and strong plates directed
backword and medially from the pedicles, They fuse in
spinous process posteriorly. The laminae of the lumbar spine
do not overlap one another tog the same extend as those of

the thoracic region.
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