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Heat as Cancer Therapy 

Recent clinical reports of hype~ermic tumor regression 

revitalize an old interest in heat as an anticancer therapy. 

The clinica.l observations are supported by experimental 

data demonstrating that hyperthermia as a single modality 

kills tumor cells in animal models and in vitro. While the 

mechanism of injury is imperf eccly understood, it is clear 

that heat induces selective l~al injury to malignant cells, 

and that this •effect is critically dependent on temperature 

and time of heat exposu·;e. Giovanella et aP found that 

temperatures from 3 7 to 40 C had little effect on the via­

bility and subseguent ability to metastasize of LI 210 leu­

kemia cells, whereas temperatures higher than 41 C killed 

the tumor cells. Palzer and Heidelberger2 further defined a 

critical tc:mperature-time relationship in the 41.0 to 43.0 C 

temperature ra.rige using HeLa cells. Overgaard ·and Over­

gaard3 showed :_that te~peratures of 41.5 to 43.5 C de­

stroyed mouse ID3.llll?ary-turnor implants without injuring 

adjacent normai tissue. . 
· Hyperth~rmic therapy is of great potential clinical rele­

. vance because- it increases the therapeutic index between 

.normal host tissue ar~d malignant cells ~hen combined with 

conventional radiotrierapy and chemotherapy. Ben-Hur et 

al4 showed a synergi_stic effect of heat and radiotherapy on 

the destruction of cultures of Chinese hamster cells. To 

explain , the synergism of heat with radiotherapy, Hahn5 

demonstrated that heat is lethal to cells in conditions of 

cell hypoxia and limited nutrient~the conditio,,., .. ;,J.!r 

which ·tumor c~lls are least sensitive to radiation injury and 

the. very cir~stances that often exist in large tu.r.1ois. 
In 1967, Cavaliere et al6 reported striking tumor rc~res­

sion in 15 of 22 patients with sarcomas arid melanomas of 

the extremity treated with heated perfused blood. Using 

perfusion temperatures of 41.5 to 45 C, Hall and associates7 

obtained su~tantial tumor regression in 26 of 32 patients 

with carcinomas of the urinary bladder, with complete tu­

.mar regression in four patients. Recently, Stehlin et al8 

. described a marked increas~ in survival in. patients with 

st~ge ·1 to III melanoma of the extremity after hyperthermic 

· perfusion with the alkylating agent phenylalanine mustard. 

This claim is. notable because phenylalanine mustard is in­

effective.when perfused under _oormothermic conditions and 

because it is not a useful· systemic chemotherapeutic agent 

for melanoma. Unfortunately, the use of historical controls 

and ~ tendency to select patients with a good prognosis 

diminishes the impact of this study. 
For the tre2.tment of widely disseminated malignancies, 

Pettigrew and his associates9 developed a . technigue of 

whole-body hyperthermia using heated anesthetic gases .. 

They described partial tumor regressions in 25 of 38 pa-

mrz 4t7 

tients with 3 variety of advanced malignancies who were : 

treated ·with 41.8 C heat alone, and in all of 13 patients 

who were ih addition given systemic chemotherapy. While 

none of the regressions were complete, the study.I demon­

strates that whole-body hyperthermia is feasible and may 

be an effective adjuvant with chemotherapy. . · . 

Le Veen et al (p 2198) present a unique method ~f selec! 

tively elevating tumor temper:iture that in preliminary trial 

achieved destruction or these tumors without significantly 

altering body temperature or damaging normal tissues. The' 

clinical results, m:itched with the ingenuity and compara-' 

tive simplicity of their tech~igue, may allow a more ~ide­

spread. use· of this method than of those developed by 

Cavaliere et· al, Stehlin et al, and Pettigrew and associates. 

Undoubtedly, their report will stimulate others to attempt 

to reproduce their results and will inspire the creative to ::· . · · 
- explore other methods of tumor"destruct.io·n by he:i!:··--~~-- .. 

Conceptu:i.1ly,. the clinical reports are exciting. However, 

the clinical studies io the literature have lacked controls or 

have had un:i.ccept:i.ble controls .. Rationally _designed ~d . ·. 

properly controlled studies are now warranted by the pres-• 

ent background of data derived from laboratory studies pro- ' · 

viding a theoretical basis for hyperthermic therapy and by 
clinical reports that show the feasibility. and efficacy of heat · 

therapy. Emphasis should be given to investigations of the· 

potential of heat to increase the tumor-kill achieved with 

radioth.erapy and chemotherapy, in view of the increasing · 

evidence for the superiority of multimodal ther:i.py over 

single agents in cancer treatment. Future clinical trials must 

be desi;gned with precise attention to details of temperature. 

measurement in the tumor and normal tissues and the de~ _. 

termination of the effects on all vital functions, as is done. 

in phase I trials of chemotherapeutic agents. Reports of 

studies that are not conducted on the highest scien.tific level 

will be viewed with deserved skepticism by the medical 

community and will impede the extensive investigations i~ 

humans that are needed to define the role of heat in cancer 

therapy . 
JoAN ·M. Buu, MD 
PAUL B. 'CHRETIEN, MD 
National Cancer lnstirutc 

. Bethesda, Md 
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Restless Legs Syndrome 

mirrent claudication .... Observation showed two ~~;tr~t­
abnormal mo_tor activity of the legs during the relaxatio~,.-_:), .. 
period preceding the patienr·s sleep. One type consisted of · · 
abrupt asymmetric myoclon ic jerks ranging from- a brhl 
dorsifiexion of the foot to a rriple fiexion of the limb, which 
resembled a withdrawal reflex. These were vigorous,.;,ofu:ri: ,,..., _ 
accompanied by contraction of the abdominal muscles..- an;f ---~:" 
an expiratory grunt, and occasionally extended to-~tbc-;lcft:'::.:<._ 

- upper e~tremicy. -The other kind of moror aa.iviry coru~\[·:;_-? 
of seemmgly voluntary fidgeting movements for mo.re than i :~~::--· 
few disrressi n_g momenrs wnen jncreasing "tension"~ in•: i:hc>i·:~/ 
legs . b~me 1nrolerable. He had no control over~ the:~~:>:('.:• 

. dome Jerks. _ ::~f;i ~~•'""-~'.i.c{,:, 

Except for Current Medical lnformaJiorz and Terminology, 1 Si_mu!caneous electromyographic recording' ~h~;~"'";~Jd;rt:{1i 

standard refe_rence sources ( eg, a popular textbook ofmedi- aperiodic _burs~. 0 ! polyclonic rno~or discharges'-_iovplvi!Jg-';_/~'. 
both ancenor t1b1alis and gastrocoemms muscles·, larung_·from·::.0:--:'_-~,,-

cine) are unlikeiy to reward a seeker of info~mation about less than one to more than eight seconds. They ioccu.ri-d:~0_;;:l::l. 
restless legs syndrom·e: In like manner, writings on the - a frequency of 4 to :2 per. minute, with no-accom~yii,g-;tf~j 

subject in medical periodicals are comparatively few. ~lecrroen~ephalogr~ph1c changes. The bursts disappearedi-wi~/: 7,:}-\; 

· Wnen a practicing physician, uninformed about the ma!- · m 15. mi~utes after the su~jecr entered phase 1-_~l~~J%i,;:\{; 
ady, is confronted for the first time by a patient who · Followin~ ~ncounter with · the initial· ·p_a:ti~~,t:f(wh~t;>. ·-~: 

complains of the ·syndrome, the physician may be mystified.--" symptoms, mc1denti!ly, were-not relieved bfadni1JpstritiM:;._,\ .::'.. 
Characteristically, an afflicted person is likely to teli t~e of any one of various pharmaceutical agents)t~ogtl~~~~JJ~,\ 

attending physician that the symptoms are -difficult to de- Peyronnard were able to identify a numbe.r:·of~§~JitJ½'.l~ 

scri~e. They are usually most bothersome_ at _night wheri the the patien~•s_ family i_n V.-:hom ~ simila(t~~\~!~\~~~~\~}"1f~~-
pat1ent goes to bed. He may say that his legs feel funny, curred. Clm1cal data available m 15 pabents~.showed;friitf{~:~::'~i 

. . . . . .-·-· ~-·'(': __ .. ~ .- :l . ........ -,,.-~.,,......: 
or heavy ( or light) and fidgety. Or, be may resort to say- some patients had myoclonus without senso_ry/s_ympfum:s;1:',}'.J\ 

ing what the symptoms do not feel like (itching, crawling and study of the family pedigree indicatedj:fpattem!of:'.: - -

sensation, warmth, coldness, and so on to the limit of the transmission most consistent with an autosomai·:a"omiiik ..... 

patient's vocabulary) ·and will conclude with, "Doctor, un- trait.- ~:-7;)~~~n~t:\t. 
- • --~-:-~"~-.,.({, _.c...::i ........... ~ ... ~ 

less you've had it, you can't know what it feels like." Returning to one of the thoughts that·started'.-t}ili.~edj:':?:'..'":-~ 

. In the current issue of Archives of Neurology (33 :36S- torial, namely that the symptoms of rest!~ lei"'sr;d.r'oti>c :~;~ ~:; 

370, 1976), other dimensions are added to the syndrome · are difficult for a patient to describe and:f~tf!YE~~i~_t.:.:· ..• 

by Boghen and P;;j·:onn:ird who describe its .occurrence in to comprehend, Boghen and Peyronnard: chaiadi:i-ii.e :~ . ·- '· 1 
a family in which 18 members were affected over a span · syndrome as "deep, ill-defined, disagree:i:bk·i~;tiori:;-:'°fu ·: '..-

of five generations and in which ten patients had myo- the legs and an irresistible urge to move th~Jf'°fcinlc.d '·_ -~-
don~. The authors noted that, although the familial in- et al' use the words "severe, hard-to-desciib?~~ ' \ 

-cidence of the syndrome has been observed by other writers, (rather than paresthesia or actual pain) :th~?.J~fd,t_::~~: :'l" 

neither its hereditary character no_r the frequent pro mi~ within the. lower extremities." Ekbom3 -w_rites:~f~~~~ - ··:· ,,~ 

nence of myoclonus has been emphasized. able creeping sensations deep in.side the legs;)mostly ~; .. 

Boghen and Peyronnard were first consulted by a 57- tween the knee and ankle ... felt on both -~id~-~-t :· 

year-old man whose case report can be condensed as cally." The foregoing guotations may raisi;;Qi~.' qiie:stioo ·, _ 
follows. whether the authors themselves. had the :,syn.dromc _:z.nd ' 

therefore had less difficulty with descriptib'ti::{Furthcr to +." -· 
compound an uniniti~ted physician's diffi~!ty/i the fx1 i 
that he can offer little or nothing by w;y:~F_treatroent -~ __ -
the patient has not already found out for himsclf __ !,y c::t• . -- · 

The patient complained of involuntary· jerks of the lower 
extremities that prevented him from falling asleep at · night 

· and awakened him after the onset of ~Jeep. To obtain relief, 
he would get up and walk around for approximately ten 
minutes. Following this, he would be comfortable for 20 
minutes or so, after which the symptoms would recur. The 
same movements occ:isionally occurred during the day when 
he was sining or going for a drive, and were aggravated by 
fatigue. The movements never occurred while he ;,.as stand­
ing. The condition began ·with excessive restlessness in class­
rooms when he was 7 years old and had since varied in 
intensity. Symproms had become more severe in the preced­
ing year, following a bilateral iliac endarrerectomy for inter-
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perience. _ ) ~f.i~fJ$.:-:f · 
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