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CHAPTER T

INTRODUCTION. FOR THE STUDY’

1. NEED FOR THE STUDY
The cancer patient is often under considerable emotiona1 stress .

and expefiehciﬁg loss of hié seif—imagq froﬁ’kﬁ6Wlédge 6fvhis.iila“
neés énd_diséaée'prbcéss;"Thé probability'§f béldneséfhrought Qéfby
a chémbthérapeutic drﬁg,‘iﬁcreasgs his threat of“altéred bddy imagé
ahd may'pfecipitéte‘a severe depréssion. Duriﬁg the two months of =
this study, two male'éatients‘at Loma Linda Uniyeréity Medical Center
(LLUMC) refused this treatment because of the probablevscaip hairv
loss they would have as aArésult of adriamycin. One womén patient
delayed.treatmént‘until thiS'étudy was sfarted and theﬁ consented to.
iboth'thé!drﬁg gnd the écalp ice applicatidn, a’treatment'used in an
at#eﬁpt té redUcevtﬁe incidence of hair loss aésociéted with this
drug. = These situations demonstfated the importénééitﬁe‘ﬁétiént
placed.éh maintaining body imége even af the égéénsé‘of not undergoing
treatment the‘physiéian had suggesféd.

- Baldness or diminished hair growth whethet generalized‘or
localizéd:is known as;alopecia; Unféﬁtunatelyithere are no tested
mgthods‘of §ré&§nting alopecia because of the broad speétrﬁm 6f under-
lying ¢cntribu£ing céﬁses such aslchemicalvpoisons, hereditéty abnor-
malities,'nutfiﬁional deficiencies, trauma, aging process, neutbiogiéai
éisordérs, and a’myrié&»bf endocrine disorders (Ferriman,5l971,‘§..45}f

1



It:is evident from thls liSt of causes that ih‘most:instances,’the :
t individual has no‘ehoiee as to whether he Will,he hald_or‘not;_but
~ the cancer natient»can-say'"no’ to chemotherapy-;

Everyone loses a certaln number of halrs datlyieven under .:\f:‘
normal c1rcumstances. The generally accepted Oplnlon as to the
' average number of" scalp halrs lost daily is between 56 and lOO

(Kligman, 1961 D, 193) When‘laymen were asked to guess the num? -
;ber of ‘hairs lost aallys they . generally ventured flgures between lOﬁ
"and 25. L1kew1se, alopec1a was often underestlmated by observers
due to the‘fact that such a large number of halrs had to be lost
‘before the loss was notlceable to someone other than the patient.

. Baseline»photographs night:proﬁe,beneficial,here tKligman, 1961;
p. 179). | |

Too;often, _1 pe a‘is=insidiousvandanotleven detected by the
'patient until he has already,lost considerablebhair. This type of
'alopecia is referred to as commondbaldneSS,l Hamllton otudled 526
:Vsubjects to;determineuthe incidence‘of common,baldness. _On a scale
of‘eight, he,tound ﬁoﬁen_toihave a maximum of»Stage four for'conmon‘
'baldness. vaserving‘subjeotsbover tifty, he did.nothfind a‘slngle
woman »with advanced alop.ecia as onposed vt’0»5.8 ner'eent. of the v-men.‘.. ,

"Normally, women do not 1ncrease 1n baldness after the flfth decade,_

‘whlle men can lose hair up until the seventh decade (Hamllton, l951,f

p. 724) Sabouraud suggested that if half the halr was not lost by
'thlrty, the patlent would never suffer from exaggerated alopec1a,
v(Sabouraua, 1929, P 177) but thls was. not verlfled by Behrman.

~ Some of the people wlth severe’ alooec1a studled after the age of"

-thlrty, stated in retrospect that Lhey had only mlnlmal baldness at



age thifty (Beﬁrman;¢1952;!p. 1?7), -This confliet1in:opihionseref1eeted o
the iﬁsidioue natﬁre of common baidnessvénd pbinted-ouﬁ‘the difficulty |
,of:noe_havieg‘a standafdized,'accurete‘guidebfe'fbliqw‘wﬁen ﬁéking'
‘assessmeﬁts'QfAheir'lose; | | | |

v Alqpeeia fanging ftoﬁ pertiai to tetal bé}@neesvis‘e frequent
'compiication df‘cencer;cﬁemetherapy.}:At M. b; Ahdeﬁeoﬁ Hospieal;ie”
';ﬁOustoﬁ fTeﬁes,\lOO percent'of 71 patieefs receiviﬁg the drug, adrieﬁye’ﬂ.
'-01n, experlenced alope01a to an observable degree startlng by day 18.
and becomlng total Wlthln 2 3 days ehereafter (Frledman, 1970, p 18)
JThe number of adrlamyc;n doses does not seem‘to'alter the qmeunt of,
hair 1est,'sinceeeven one doee caused nearly.teﬁai hair lose.(Friedman, ;
1970, p. 181;" - |
‘ Onejof tbe recoﬁmended schedules of'treatmeﬁt with edfiemyein
for ca eer and the one used bntb by M. FD Aﬂdevso Ho ital andfthi31: '
‘ vmedlcal center, LLUMC is to glve ;ntravenqusly,ggs mg. of drug ﬁerv-‘
' square meter of body:area eech’day fotithree;eeye iﬁeéeeeession,
‘fblleﬁed byveﬁ'lSvday pefiodyef'fest.  No stﬁaiee were feund deaiingi
wifh variaﬁeequ'hair'loes.on‘the Varioﬁe,treatment5roefihes. waeﬁef;
a sth@y.wasvdbnevoe the7iﬁcidehee-ofvﬁucousvmemﬁfeﬁe’bfeakdown kstdm*fe.".
Z'atitis),'é similarntype of‘rapi&1y repreducing‘cell ae'are ﬁair sﬁaft“
~.cells. This time—dose schedule_weemfbundvto mafkealyjdecreese the
incidence ef Stomatitis.which impliedjthat stematitis could be eliﬁ— ‘
‘vlnated 1f the 1nte;§al between doses was suff1c1ently 1ong.(Fr1edman,~e
1970, p. 17) Other 31de effects of this drug were card10tox1c1ty,*
bowel movement depressiona‘aud bone‘marrow depression;"  Beﬁe:ﬁetrowv

depression Was'the major determining factor as to whether the drug



b
was to be c;ntinued at three weeks or at a latéfltimé-when the_wbite‘
"bloo&—cell‘count was sufficiently high to be;gafe (Friedmaﬁ;‘l970,? .
P 17).  BS#adonna stated that patients who héd;ﬁéééiVed previoﬁs
cancer éhémothefapy wére’more>susceptib1e to the toxic.éide~effecfs
than those who‘had not (Bonadohna, 1969);

”Aﬂriamyéip is é member of thé antibiétiélélaés which stops
syﬁthesis:éf ce#tain_proteins bj inhibitinngNA produétion from DNAt
(Bonédonﬁa;Aet,al.,‘1969,‘p. 503; 1970, p; 478); in this manngr,T
the most fapidly reproducing ce1151(those'withftﬁé greatest meta%
,bolisﬁ) are-attacked first or to the’greatest dégree} by not allowiﬁg;
them;tdvrepfoduée themselveé.> The ééllé most‘éffectéd are tumor
. cells,’mucqus membra@e (iiniﬁgs:of the gastrb—iﬁtéstiﬂal tfaét);
vhgir follicles; and white blood cells produced by the bone marrow.
DiFronzo gtudied the distribution and.excrétion péttern’of'adriamyciﬁ
‘in seven ﬁatiehts and foundnthat the fadicéctivé hglfélife was BQ
minutesbin'plésma Qith a‘fairly cdnstant_cqncentratiqn‘fOr‘7‘to lO: ,
days; ‘The drug‘is.most effective on ﬁalignanf effqéions in peritoneal'
Vénd p1eura1 spaces; None was detectable in’tﬁ§ ¢éfebrél spinal fluid.
which WOuidvindicatevthé‘arug would not be effeéti&é in iﬁﬁibiting
Brain tuﬁbré.‘ The excrétionvrate waé about fift§ percent of fhe
'administefed dosage by about day seven (DiFréhzo, 1970,‘p. 75).‘ These
findings.were siﬁilar_tovthose of Bonadonna andvled him to coﬁclude
that adfiamycin_has a rapid plasma clearance and é slow rate of excre-
tion (Bénadénﬁé$ 1970, p. 479). This implied that the ‘drugvbécomesr
attéched tgisqrrdunding tissues rapidly. | N

Thé drug ca:ryiné plasma has access tc the scalp hair folliélés

only via superficial vessels located in the subcutaneous tissue. These



‘v

vessels gef their.SﬁPPiY from both.the intérnal»énd'extefnai céfptid-
_arteries,'_These arteries'@onhect freqﬁently Eétweén'éach‘Other aé
:éollaﬁéral channels'(Béhrman, 1952; pB 57).

 Because7¢f the §uperficiél blood flow tobthe hair foliicles’

band the-rapid plasma clearance probébility property‘of adriamycin3
itvseemed_féasiblebto SuggeStrthat the blobd‘flow to the scaip coﬁld
-beviﬁterrﬁpted'long enough to fender‘adriamyciﬁ non-toxic to ?he_,—*
3caip hair‘follicleé, thus_reduéing alopeéia associéted witﬁ adiiamy—
‘qih;.'Use ofva toﬁrniqueﬁ\aibund~the margins of thé scalp Qas uéed
by;O‘Brieﬁ on:3b‘patienté getting Vinéristin, a‘similaf*acting dfug.b
Vinecristin doés,not induce aibpecia lbO péfceﬁt of thé timévor ﬁo‘the‘
same degree that "adriamycin does. Hé,redﬁced the incidence’of obvious
alopecia tq‘juét three oﬁt of thirty by using the tourniquet at lO"
mﬁ/Hg abové_systolic 5lood preésure during aﬁd”fof five minutes
folléwing'the intravenous injection of the drﬁg (O}Brien, 1970, p. 14695;
There are no published studiesvon’fhe use of iceiéaCRS'to cause vaso-

:  coﬁéﬁriction of:the'scalp vessels iﬁ an attemﬁt tb'keeﬁ toxic drugs
.fréﬁ démaging thé haif>follicles, The vasoconétf;ctiﬂg‘§ropérties of»
cold or ice héve been recognized for~severai'ﬁenturies (Moor, 1964,

p. 493 Bigr‘m;m, 1952_,. p.‘r 75 Wolff, 1049, p. 145; wék‘im, 1959, p. 130).

' Thié study was:éonsidéred to be importént for nursing because
»the.nurée is-concérned with thé.whole person, i;ve.'his>emotional,
vphyéica}; and.spirifdal well-being. Tﬁe cancer patient is ﬁnder/phyé
‘éiéél and‘eﬁbtibnél,stress from his diséase, Hisvbody image is alrgédy
threateﬁéd by his aisease process. A’fréatment Which'ﬁay cause an‘_
ibeious‘éhaﬁge in his appearénce will be a further threat to his body f:

image, and may be more than he can indure. Nurses aim to be supportive



of the patiént's‘féelings and reactions to stiess gﬁd illneés. Nﬁréingv'
v:care‘is dften designed té do.thqséuthings which reduce drfmimimize,;—
the‘reactibns'to‘stress or iliness;> The appiicaiicn of’aﬁ.iCGfpack,
"béing a n§n—iﬁ§asive procédure, is a‘fprm'of ﬁﬁrsingitherapy.b Should
thiétmeaéute pre§ént'Qr reduce a side effect Qf;tﬁe‘dfug,fthe sup- r
pOrﬁive aspects’of nﬁrsing care in Shbwing concerh for thé “ﬁhole man" .

and his fesponses to illness, would be partially achieVed‘

IT. - THE PROBLEM

Statement of the Prpblem’

The purpoée of this study wésvto,discover whether .ice applied
1locally‘t6vthebscalp of tﬁe patgeht 3 minutes before, during and for
7‘minutes immediately,afﬁer intravenous injgétioﬁ Qf‘adriamycin‘ v:,

would reduce the alopecia associated with the administration of the

gzpothésés ”/
| One‘méiﬁphypothesis was tested alongbwith"S;véral subwhypqtheses;
?atieﬁté récéiving»applicatipns of ice,pécks‘dirécﬁlQVto:thevscalp will.
havé 1e$s alopecia-than.ﬁhbse who are noﬁ treated. |
.a.‘iAlopecia will be greater in patientsrwho have héd‘rédiation
or other chemotﬁerapy treatménts within the laét six moﬁths;
b. 'AlOpecia ﬁiil be moré>extensive among men thaﬂ,women. |
c. »Alppeéié will be greater_amdng fhose over fifty than bélow
fifﬁy years of ‘age. .
~d. _The{pétiént will»ra;e his alOPecia as being greater than the

average (mean) of the three nurse observers,



' Assumptions
. ‘For‘this:study? it was assumed (1) that‘héif‘1Q3s~wdpld occur
‘Wiﬁhouf;thé iée.packvtreatment to the scélp;_and (2) thatiicebinitially
ﬁrqdﬁcedJVaéocénstrﬁéfion‘of vessels in tﬁe'aféa of skin to which the'
vice'pack_Was app1iéd. | |
Limitationsb' N »
:fThe stuay was limited to cancer patiéﬁts at Loma Linda Uni&ersity
: MediCal Centef!fecei&ing adriamyéin for the'firSt timeband having”i
obViousvscéip_hair which could Ee'eﬁaluated.' There was also a two.
. month'time.limit;set ih’which to éclledf study ﬁaﬁeriali
. SeVeralvimpoftant vafiabies weré not QoﬁtrQiled in the group of
patieﬁts studied.
'l:ur?atients could be takiﬁg drﬁgs ofhef tﬁan chemétherapﬁ éon#
. currently; Prior chemotherapy ﬁith anpthef agént.éf radiéfioﬂ_treat?
B menﬁs within six months of thg.first coUrse‘of'adfiamycinzwere recorded
to discover how tﬁeyfmight affect alopecia.
| 2.  Patiéhts éoﬁld care for their hair»écéérding’to fheir_habitS'b
of brushing of,cpmbing, shampooing, type of shamboé,%étc; They were -
aékedfnotito cut their Hair hbﬁever,buntil the end df the study period.
3. 'Patieﬁts had varying hair density; textﬁfe, and length, but
‘ these'factorsvwére consideréd as.not:changing scélp temperaturé signi—fl
'fiéantly during the.icé'paCk treatment. |
4, bfhe‘group'of experiméﬁtal patientsbwas always‘in;a.repiiniﬁg
poéition,vwhilévthevéontréi'patiénts:ﬁere eithér sitting or reciining
depénding wﬁéthér they were in the hospital‘pf in the offiéeiéf the

doctor.



CHAPTER II

METHOD OF STUDY AND RATTONALE

:‘Thiéxsfudy‘was,éh effofﬁ to find oﬁt’if iéevpa§ksaéppiied to
‘the scalﬁ decreaSeﬁ ﬁléod»floﬁ"to_ibe hair:folliéles'sufficieﬁtly
wéll so as tb reducé aio§ecia éssociétéd with thé:administfatienfof‘
inttaveﬁous édriamyciﬁ;‘ A search bethe lifetature aid‘nﬁt'£¢veal
_fany publishéd doéumént3ti6n_of the gsefof iCé'to iﬁduce Vasocpnstritf,
tion locally in an attémpt to protect.hai; folliqlesvffom thelegféété  
of toxic drﬁgs;"fHeréfore,'é.review éf tﬁé liteféﬁufé was theniii
ﬁséd to develop a mefhod:for testing a posSiblévéoiﬁfién'té-the'
probleﬁ‘bf alopécia aSsoCiated with‘édriaﬁycin admiﬁist¥étion; ‘Thisv'{
véhaptér'bresentg thg method used in thié‘study;éndiﬁhe fétiﬁhaleufor
~ the choicévof.méthd.i | ‘
'I. RATIONALE FOR METHOb bf1STﬁﬁY f v
As’there was no specific}ﬁodel'for.ﬁetho&;ibgy;,the prpéedurev
Waslfofmulated by study §f the efféﬁts of'thé dfugvaﬁd.efEQCté of
cold 6ﬁ-variou$vst;uthy¢s of‘thevbody'as reported by o£hér reéeércheféf'
An atteﬁptvwgélﬁadé»fo éhobse‘the safest and most effé¢tiVe method;iﬂ
'fof Gold apﬁiicétip#,'fﬁejdistaﬁce_of penétration-aﬁd timevnecessaryM:;?-
for accémpliéﬁing same, duratioﬁ of cold, effedtélof théfdfﬁg,'édriaQ -

mycin, and other'attempts at trying to redugevdrug-induced alopecia.



Rationale for Selection of Ice

There are'sererallmethods-by‘whlch:thevscalpﬂcould béfédalea.
to,cause vasoconstriction of‘blood vessels to'the:hair follicles;_ i
butﬂice,waspselected because of its‘ready availabllity at low
B temperature,'ease of use; and“relative'comforth(pot iutrusiue)'for
: the patlentb(Dripps, 1956, p; 145), Ice alsolls capable of absorblng :

heat faster than the blow1ng of cold alrvand 1s thLS able to cause
vasoconstrlctlon of skin Vessels more rapldl& (Blerman, 19465 p;‘586j. u:'
»Alcohol pourea over the skin only lowered the subcutaneous Lemptr—!'ﬁsl
ature about 3° F. as opposed to 24° F Ior ice and 16 F. for cold

air (Bierman, 1955, p._1189) Drlpps p01nted out the drsadyantage‘

of not hav:ng effectlve temperature regulatlon in working with_ice
packs (Dripps.'l956, P- 415)0\ Heatrregulation of thelskin,isfllmited )
to,the stcady state in whlca hea 'delivery to the surface is equal

to the heat loss to the environment (Lake, 1917, p. 588)

- Effects gﬁplowptemperature 23~Skln. “The 1nter10r temperature

o ; of an ice pack is 32° F. while the'eXterior is‘40°’F '(Seldon,‘l936

P 168) Keatlnge and Cannon found that skin temperature could be,
as low as 31° to 35. 4° F. w1thout‘1n1ury to the tlssue (Keatlnoe;; |
1960, P 13).' Furthermore Wlthout the presence.of moisture, skin
temperature could be lowered to as low as 5° F. without 1n3ury (Blernan,
1955, p- 1]89 Burton, 1955, P 225) To protect the scalp from '
hm01sture from_the 1ce pack ‘two paper surglcal caps were placed over
the‘patlent‘s halr prlor‘tovthe'appllcatlon of the dlsposable plastlcf
"icerpackr. | | | | | | |

Effccts of low temperature on the blood supply of the skln.

, It is generally agreed that the 1n1tlal 1espnnse by the body to cold

“is. for vasoconstrlctlon whlch after a perlod of tlme changeq to vaso—
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dilation. The mechaoisms_causihg this phenomenoh;a%éfnot well under— -
stood. Tn a study of biood Flow by _B‘arcroft,: it,was‘ vdet‘ermiﬂed that
blood flow was . decreased in the forearm immers ed in ice water. Aleo,h
the temperature of the blood flow1ng through the Vessele was reduced
therefore increasing’the rlsc051ty of the'blood thch ﬁoula in turn
decrea e blood flow even more. Prlmarlly Lhough he found that thc S
-blood ves,els d1d constrlcf to try to’ preserve. the heut of the body
(BarCroft 1943, p; 19)’ Waklm agreed and brocght in the phy31olog1cal
fact of the blood vessels of the skin belng capable of monopollzlng up
to one fourth of the total blood volume, whlch 1ncreases or decreases
in acoOrdance with local and general‘needs (Wakim,‘1959,,p.tlé7).

Licht (1958) wrote that.the mechanisms‘gdvernfngiblood vessel
_diameter were.hainly nervous,ibﬁt thet eveo:in deherveted/limbs, there
'were still'eome,locai vasomotor reeponses. »Skin blood flow was
’affected huch more than muscle blood flow beceueeiof‘thehcloser pror;:
‘imity to the;source‘of hot or eold;stiﬁuius (Licht%.pr;133)}':1n addi;_fg
‘ tion to the 1ocal'affect of cold,to the immedfate eree of'ahpiicetioh,'
there were remote reflex effects tnrough the nervous systemrcau31ng :
coollng elsevhere in the ‘body (Wpor, 1964, p. 9).. In‘vlewhof this
last point, blankets were offered at the flrst-81gns:of}shivering or
euhjective statement by the petient that he:feitichilled;

"Considerehle_work‘hae been domne in‘tryihg to deterhinehthe )
effects of continued cold etfmulue on blood floﬁt-'fh‘observing reac—
tlons of the ve sels of the human skln to cold Lew1s concluded that
;_evasodilation following'the_initial vasocOnstriction ﬁas‘usually,fhuti
not always perlodlc (occurrlno at regular 1ntcrvals) qe found that

'vaeodllatlon could be prevented hy sevcrlng nelvee and allow1ng suff1c1ent



riﬁevforrdegeneration to eccur'(Lewis; 1930, peéiSS);‘ Bﬁetén.(i955):”
found’ that the vasodrlatlon could be demonetrated even afLer denervam
:‘tlon whlch 1s>1n dleagreement w1th Lewis- (p 136) Spealman (1945)
found that after ‘the initial perlod of vasoconsL 1ctlon, there'was aﬁ,’
1ncrease 1n blood flow to the hands When they were"cellled and the

~ body temperature.waS'normal (p. 220).' Wolff (1949) founa Loo that
vasodllatlen continued after ‘the flnger ‘was removed from the 1cy
_water 1nd1cat1ng'§0331ble 1ﬁcreased blood flow (p; 152) It wae-eoﬁé’
eluded‘that the increese in_blded fiow through the;skin ugderihﬁpef' .
| thermie meaéﬁres, was due'to arterievenouS"aﬁeetbmeses dr'collateralt
'biood ‘systems (of which there are many in Lhe scaln) (Lew1s, 19J0

P. 207; Forrester, 1969,~p0‘4l9 and Grant 1931, P 467)

Effect of low temperature on utlllzatlon of anti-tumor drugs;
The'errectlreness of any antlftumor erug depende Oﬁ”uGW we the drug 8
"action'een’beICOncentreted Within;the‘tumor‘and the ﬁieim121ﬁg of-any
toxic eide—effects.v Adriamycin ie not tuﬁor speeific:eoritﬁwas nee_
‘essary to‘tryvto.ﬁihimize ﬁﬁtoward‘effecte ifvposeipie; fHarrieon
-studied 45’§atieﬁre rebeiving another‘anti—tﬁmer:drﬁg:eﬁd esed fuil’
body immersionvinveold rater (hypoﬁ;er@ia).to trjifdrreduce.boneb
marrow depreSSion;_ EOne'merrow_depressienbwas‘eoéfesﬂeerere, dne man
did develep cardiac chplications;‘butvwes;resto¥éditb;ﬁormal rhythm B
after Being.defibriliared (Harrison, 1967, P 1536), The prigtiple
behind this wae te reduee £he metaboiiSm.ofvrhe healthy bone'merrow\
-celle,end ferce the'pnpreteeﬁed'vulnerébleneellejro_hé&é:é_gréatéreuﬁ—

takeeof thefchemieallgeeaese'ef aehigher ratebof me£3501ieﬁ._4fhisl;v
principle was:inrerredefrem the prevee,theery that there.iéeihcreaeed

uptakevof a drugvat.the cell-level at elevatedftemberatﬁres (COnden,
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1967,:p, 810). nin addition to’ﬁaéoconétriction“ana»a‘sioﬁdowﬂ of
‘ metabolism pféduéed by hypothermia, there wés_lésélieukocytic migréf .
tionvthroughrcépillary walls,/and a considerablefslowiﬁg’of,fhe 1ocal'

circulation (Moor, 1964,. p. 75.

Rationale for Length of Cold Application

Penetratiqn of cold. Cold has the caéacity fo pénetrate deéply
 'iﬁto underiying tissuéss but iﬁ this sﬁﬁdy, interest was primarily
éentered oﬁ’the capacity of cold to penétraté the skin and:sﬁbcdtaneousr
btis$ﬁé. The extent df the‘pehetratioﬁ in disfance aﬁd temﬁeratﬁre 
depends oﬁ (1) the n;ture of thevsubstance applied,‘(Z) its ﬁafiatibn
from thermal neutraiity (i. e. différence beiﬁéen'the‘ice pack tem—
' pératuré‘and temperature of fissue beingvinfluéhced), (3 the duration
ofAifs;application, and (45 the regidn:ﬁpbn whiéh it‘is blaced |
(Biermaﬁ;'1940, P 585)}. | | |

| Bierman and Licht did extensive étudies tb detéfmine length of
timeshecesséry:td.chéngerskin, subcutanéous, and muécie'femperature'
' ofvthe human éaif»mQSCle when,exposed~tbréither hot or édl& stimulus.:
The’fime required fof the fall iﬁ skin surfacé teﬁperatufe from cold
stimulué.Qas.lS minutés; foi subcutaneous témperéture, about oﬁe
hodr;band for the intramuscular temperature, stiilzfaiiing.afteritwo :
vhouré (Biérman; 1952, pP. 53 Wakiﬁ,.1959, p. 128).: Macleod'uéed two -
thermdcogpleéftq deterﬁine subcutaneous temperature chénges,inCUrfeai
with lﬁcal cold application; oné»thermccouple immediétely qndefithe>:
applicatdrvén&:thébbther at an unspecified distance;b The différeﬁce
betwéen-thertemperature of the applicator’énd_the ékin‘Waé éﬁout,40°;
F. He ﬁoted a very éharpvdrOP in'temperaﬁurévat first’in élljcases;

taking about five minutes tc reach to within 2.8° F. of the tempera~
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'tdre finally attained (209 Fe,cooler‘then et theihegiﬁning)., After
’_Qremowal'of the cold the temperature of Lhe sk:n rose at about the ,

same rate as 1t had fallen (Mﬂcleod 1921s p. 70)

":kDuratlon_gg cold effects., In two separate °tud1ee on. skln tem—'“:'h
peratdre.of_flngereliwmersed in ice water,lit'waejfound_that_vasocon4:
etriction'occﬁrred immedlately‘end:codld be eo:ihteQSe:thetvlocal 1h
‘Circulatiohlcoﬁld;heboccluded:completely{:{leWie}fouﬁ&rVaeodilatiOn;3]‘
Voccurrihg afterth to lS'minutes?héd elaﬁsed.v‘He:eleo fOund‘oecrl;ﬁlf“
' tlatlod in blood vessel dlameters and termed 1t Lhe ”huntlng pheno—l_ih

‘menoh (1. e. the natural mechanlsm of the body Wthh attemptq to
- regulate heat control)‘but-dld not obtaln en 1ncreaee in klh temperef
‘ature'(Lewis, 1930, p.‘206). Greenfleld (1950) found that after only |
5 minutee,_there;wa a sudden increase of hlood flow which could be:‘l“
:edetaihed but»usually oscrllatea'becauSe'Ofvalterneting wasocon-
'strlctlon and vasodllatlon of blood vessels (p 545) ln'a”lateri"'”'
study, Edwards concluded that nelther vasoconstrlctlon or dllatloh
’wes>abrupt. His other flhdlngs Were 51m11ar to thoee of Lew1s and
.Greenfneld (Edwards, 1960, p; 208) : The 1hfluehce’of thJs vasodlla—‘ B
tlon factor on the duratlon of the appllcatlon of tne ice pack should
‘depend on the degree and duratlon of thls vasodlletlonlln terms ofb
vnormal blood»flow.‘_Thls_relatlonshlprwas not made-clear_by,thesewifyji”e
:reeearchers.f_" |

Trom the aboveldlscu581on, 1t was ev1dent.thatvthere was 1o set‘e<f g
'tlme at whlch Vasodllatlon occurred and to what degree b]ood flow |
,wiocreasedbfromftherihfluencevof cold applicationt ‘An_everege_betweehd
the two statedftiwes_of Sfahd lS'minutes forlwasodllationuwould“he

10 minutes which was the”tiﬁelarhitrerily'chosen_tgfleawe_the'ice peckivf
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on'the ecelp et the patient. To‘nroduee.initieifvasoeehetrietioﬁ,‘hﬁ‘vv'ff
the ice pack was applled for 3 minutes prror to the ddmlnnstratlon o
.of the drug An over all perlod of lO minutes ras eelected dee to. e
‘> the reported success of the earlier’ mehtloned sthdy by o' Brlen usrng
’a toulnlquet vhlch prov1dod protectzon durlng and Orvflve mrnhtes‘:’
followlng‘the 1ntravenous‘ihjeetloh, or hot:more than’ahtetalkof‘lo;
'minutes;’ bb | | |
: The hossibiiity thatﬁvasodiietion_0ccursxﬁerieeieelly'when eeidhiﬁ
‘is epplled to a body surface preeented ploblehs 1n determlnlng the
duratlon of appllcatlon of the ice pack The 1ack of Sp&lelthY
regardlng thLS occurance catsed the 1nvestigator to make an arbltrary
:ch01ce in regard to the tlmlng of the treatment. A heed for eddltlena;i
research On'theeextent, nathre and tihing of;yaseeehetrretionfand:;:' |

" wvas odir ticn due to exposure tc ccld application was obvious.

bRationale*foriSelection of Patiehte .

| :AThe cancer petleht rece1v1no the drug, adrlemyc1n; was’ eieetedh
-because of Lhe p0531b111ty of a greater sample 31ze than patrents
" recelvlhg cher:ant1%tumor drugs\ Accordlng.tofFriedman,.these‘
patients.alse hed ee100 pércent chehee of’heir‘ibeeifoiieﬁing admiﬁf

istration of the drug without any'ihtervenihg treetment. '

Rationele fer'Metho&‘efAHair Aeseeeﬁent-.]:
A‘s sment of helr growth‘depends oh (]) the deherty of harr

' foliicles, (4) Lhe rate of growth of ind1v1dua1 hair, (3) the state o

hof the ha1r cycle, (4) the rate of sheadlng of club haer-(ii |

mature halrs), (5) the pattern of ha:r glowth (6) halr 317e, and

,(/) halr”plgmentatlon.(affectlng subjectlve rathervthehvohjeetlver
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4asséssmenté)_(Ferriman, 1971, b. 12). Fgrriman goes on to State
' tﬁat a1tho;gh subjectivelaésessment of hair gfoW§h is;nbt adeqﬁaté,
barticularly in disease states, there are veryffew‘b§jective methods
.now in use, and those which are:in use are ig a Qéry early stage of‘v
~development (Ferriman, 1971, p. 12). ThéSe;ijécti§ebméthods of
ASSesémeﬁt‘required the assessor to pluck.héiré, shave, Cut, or,maké
‘moids of the area being asSeséeé:andlior the mostbpart each had
drawbackélwhén'validity was‘considered (Feffimaﬁ,gl97l, p?'iZ). a

| In determining densiﬁy'of hair,follicles;vone‘way was to take
v fuli thickness skin bibpsies and examine thequnder'a microscopé,'
>But for obvious reasbns thié would not be suitéble for ciinical
abplication. Another way was to také anjimpfeSSion with a piastig -
»maﬁerial'and then count the hair foilicless but fhere was reaiiy no -
ﬁay'to differentiate hair foliicies presently’dévéid of hair
(Ferriman, 1971, p. 12). Rate of growth co#ldfﬁerdetefmined by
shaVing an area and obsefﬁing.subSequentrgrowth overﬂé'périﬁd of time
(Ferriman, 1971, p. 12). - Plucking hair at réhd6m to gaig'é‘propgf~
tion of hair shafts at'varicus phases.of growfh coul&vbe_miéleading
vif prior washingior vigorous brushing'of the hair ﬁad been‘déne
(Kligman, 1961, p. 193; Braun-Falco, 1966, p. 142). In addition,
the plucking techniqﬁe could‘affect the appearance of the hair roots.
Also the need to pluck a considerable number of‘hairs impaifed the
‘usefulness of.thé plucking method of hair loss aSseSsment'(Braun—
Falco, 1966, p. 143). |

The pattern éf hairigrowtﬁ was found té bé‘fairly consistent
vwith ageIPyJHamilton;:'He found that each succeésive‘gené;ation of

hair lessened in diameter and became finer in nature until the follicle
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' ne.loﬁgerﬁproduced the hair. This lack of productlon caused atLophy
 of the follicle. fle moted that:
thebalopecia is never diffused; it has a specific locale
-.and follows a well-known course until it achieves the typi-
cal patterns of male baldness. Although the hair becomes
- thinner: in the marginal area, it is never cqmpletely lost,
and extreme examples of -hippocratic or classical baldness
will still maintain a border. fringe a few centimeters wide

”festooned around the back of the head from ear to ear
(Hamllton, 1951, p. 716)

/
3

This erderly pregreSSioneof hair‘follicle atropﬁyyisebriefly inter4e
rupeed wheh aériaﬁycin:isradministered, The_heir follicle is suadenly
‘devoid’ofvits‘hair shaft. | | | |
The helr folllcle tended to respond 1n ‘an all. or none fasnlon
except in its reeeonse to cancer chemotherapy With thlS, the halr
[Was losr from the follicles, but the folilcles continued in their -
.growiﬁgjfbase—vthere just were mnot any‘keratinized cells being made,
vthﬁszne.hair (Kligman; 1961, p. 197). vIndicaeioﬁs‘from this are
: thaf the hair foliieles ere still capeble ofugfowing‘heir if and
wheh'fhe drugjie:discontinued!
‘Since there deeslnot_appear to be‘an accurafe, objective method
of evaiﬁating haii growth or iqss at the pfeeene-time éuitabie for
»clinicaliuee,,the sebjective methodvof ha&ing~thfee nurees assess
hair ldss at thfee Week perioae‘was,selected. For_refeience to tﬁe
orlglnal ﬁalr etatus of a patlent three plctures of dlfferent views
of the patlent s head were taken (See Figure I, for example). Eval~ o
o uatlens werevmade‘from the‘pictu;es compared to the patient three aﬁd
sivaeeks:iater.ﬁ Thexpétieﬁt was alse asked ﬁo evaluate hie own hair

loss as none, mild, moderate, severe, or total.
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“FIGURE I
SAMPLE OF PICTURES. USED.

IN ASSESSMENT OF PATIENT ALOPECIA

 Pre—treatmentv~
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II. DESCRIPTION OF THE METHOD

'Patients’seen by the oncology specialists’ih béth the officé.

‘andrbn the hbspital unit were selegted‘fqr thisrétgdy. 1The physi;
cian‘séw’the patieht'first'and dééidédﬂwhat t?eapment would be best;:
If adriaﬁycin ﬁas seiecte&, tﬁé physician éxplaine& the-poséible
sidé éffects to tﬁe patient. Each patient was éeen by‘the iﬁves—

- tigaforrpfior té his first dose_bf'a&riamyéin af which time Consent
fof participation in the study was requested (See consent forms in
Appeﬁdix B). Three black énd white pictpres‘(front, sidé, and back"
views of the patieﬁt's héad) were taken té éstabiish a base for
cbmparigon of’pretreétment énd posttreatment aéséséménté'of scélp

bhair losé. The'foilowing were notedf ‘(See:daté collectioﬁ sheet
in Appendlx C l) . |

1. Dosage of adljamyc1n‘(ba$ed on square moter of body area
which is derived from a person's weight and height).
2. History of any pre-existing hair loss from prlor radiation
" or chemotherapy. : ‘
PiCtufes were taken of the same three views of the patient's
 head in'thr§e Weeksvand where time allowed, againﬁin.sii %eeks,.:The
experimental éhd;control groups met the same critérian The appll—'
catlon of the ice pack to the scalp Was‘the only maﬁwpulated varlable. 
The 001nc1dental nursewpatlent 1nteraction-between the investigator

' apd'contrOI patient and the investigatof and the.eXﬁerimentél patiént
was,handledfaé_qeérly‘alike as péssible. The experimental patient

‘received an explénétionrofﬂthe ice paék treatment and was asked to
éigh”a conéentvfofm for'tﬁé tréatment which Was‘in addition to the

explanation received by the control group.



19

The experimental patient was supine while he received adriamycin

while the eontrol-pétlent was usually*sittingvop,, lhe oohtrol
' patlents in the hospital were usually lylng dan
'The treatment for the experimental group eonsisted;of (1)
vheVing the patleht:pleee two paper, surgeryftype cape'ovef hisjhair;
.(2)‘heving'the nurse investigatof‘place a dieposaolelicevpeck over .
the two caps,’and (3) having the nurse 1nvestlga or securevthe ice
pack 1n place with fhe aid of an’ elactlc bandege around the scalp
\margins_and wrabpedbunder'the,patieﬁt“sochin.b'The ice pack con-
-:siSted of a éZlinch‘by 24vinchvplastic bag fllled:with about six
pounds.of finely crushed ice. Because ofvthe Weight, the.patlentn
was asked to 1ieldbﬁn inva fully recumbent position while receiving
the~treatment.-lThe ice pack was applied 3,minutes'before drug ed—
minietration and COntinuedvfof a total of lG,ﬁigntes, This processl
- was dbne each time the petieht received the arug, ueually daily fof
‘»Lhree days.about every three weeks, depending upon the accompenylng;
bone marrow depreSQ1on. Both the experlmentallaod control patients -
‘were asked to_write down and report the day the§’noticed more hair
'falllng out then usual because adrlamyc1n reportedly cau es a sudden
and very notlceable loss (Flledman, 19 0, p. 18).

The pictures taken of all patients before_drug adminisﬁretion
- were used as references to evaluete.tﬁe amouﬁt of alopeeia at the .
three weeklﬁeriod,‘lThree oorse observers'&ere aéked to look é% the -
pictures, go iﬁ and talk with the petient and zassgess hisvpresent.
sﬁatus of heir'losso The observers were asked to oeparately write.

down Whether halr loss was none, mild, moderate severe,'or'total»

and also whether the loss'was general, patchy, margins left (no hair
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:oﬁ top of head, but edges left)9 or margins goné‘(edges pf scalp
_devoid of hair, Butvhair‘on the tob of the head).  The aegree of
valqpééié was xééorded as numbers based on the follbwing scale: mno
loss = 0, mildfé 1, inodverafe"= 2, severe = 3,:aﬁd'total hair loss
=4, >Tﬁe type of alopecia was éatégofiied:by ietter$¢ A = gen-

eralizedy B:# patehy, Ci='margins left, and D = margins goﬁe.

Because all the patients in both groups experienced general alopecia

ﬁj,the sixﬁh Wéékgythis'éategorizing of type of;haif.losé‘waS'not
’uséd.‘ Thé pfocess of hair loss agsessment wasjrePeétéd at six ‘
weéks‘on those patientsrwﬁé were observed for this'léng a period.
The nurses doingvthe'observiﬁg weré.not toid if’thebpatient'was‘in
the_cohtrol‘éflekperimentai'group; The same nurses did not neces-
»sarily exémipe aniveﬁ~patient at three weeks .and éix weéks. Thisi
‘process serVe& as a bias eliminator. The fatient was asked the
folldwiﬁgvéﬁéSﬁions by the, nurse inyestigator: (See data collection
sheet in Appéndix Cij-

1. Have you ﬁad‘increased séalp haif loss? Yes Noj; Beard?

- Yes No or Not Applicable (NA).

2. What was the approximate date you noticed it?

' ' day. :

3. What was the approximate amount of scalp hair loss?
4. What type of hair loss? .

Responses were recorded on the data collection sheet.
III. DESCRIPTION AND- SELECTION OF THE SAMPLE
A1l male and female patients who consentéd for and received
their initial intrévenous doses of adriamycin from three cooperating

oncology specialists were eligible for the study group. Patients

were included if they had sufficient hair which could be evaluated.
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One:méle-patieht was arﬁitrarily sélecfedvtojtést:ana %efiﬁé ;ﬁ
the method o‘f-v:ic;_e. pack applicatioﬁ.' The method was lvfound"to be
acceptabie ﬁor'thisfstudy and wasjnot chanéea invaniiway,,éo_this*r
,pafient was iﬁcluded as a ﬁart of the éample;i:Thi$ maﬁ’had‘a hos- -
éital'identifitationAnumbexfending,with’an oddfdigiﬁjéo'it waébeleéﬁéé;: g
to take qﬁalifying'Patients with odd’éﬁding:hospitailidéntificatioﬁ 4.
numbers f6r the ekperimenta1 grdﬁp and patignté §ith even endiﬁg-
hospitél identifiéétion ﬁuﬁbers_forvthevcdntr§l gr§€p; regardless
of sex, agé,vand/?r diagnosis. - A total sampié df{i5‘§atieﬁts bef,.‘
tween February 15 and April 21; 1972 met tﬁe é?itéfia;fbr thé.siudj.f
Nine ?atients weré'in'the_experimental group'énd:fiﬁé‘patients were

in the control group..

Ihis~s££dy was céncernéd With an obserVatiéﬁ §fth§vgfoups'of
pétients recéiviﬁg‘the cgncér'chém§therapyragentsiédriémycin. ‘The  ‘}“
 indepéndent variable‘was the aﬁplicatioﬁ‘ofvaﬁ‘i;é Bag to the sca1p '
of‘fhevexperimentélvgréup‘while they receivéd»tﬁé &rug., The}methoa
of étﬁdy wasvexperimenﬁai and wag determined thfo;gﬁ é review ofvthe
1itérature»to discoverﬁthe'time'nécessary fbr bloéd_Vesgél constric-—

_ tioﬁ to occur;‘durétioh of the‘chStriCtion,'éndléhe aéﬁual asses-

sment of hair loss.



CHAPTER IIT

PRESENTATION‘AND ANALYSIS'GF;DAfA”‘:

.;‘ﬁéta éoliectgd from the sfﬁd§>of’thé effecfs of‘Coid on éloﬁecia‘
* associated5with«édriamy¢in‘administration'at; pﬁé3¢n£éd and anélyéed
in thisrchaptef. These data,.obtainéd from 14'§é#ients ﬁére'OBSeryed !
£orv$ignifiéant differencés Bétween the,expe:imeh?él and éontrolr |
- groups, Nine patients feceiVéd.thévicevpa¢k7tfégﬁmept while<the '

_otﬁer,five patients did‘notvreceivé thé iéé péck,tfééﬁméﬁt.' Othgr; 
wise, the pétieﬁts'ﬁere managed in as'hearlj thé?sémé‘manner as .
pdésiblé.: Two'patienté‘inbthe:ekperiméntéi gféubiex?iréd before thé. f'
threé wéekbaéseQSment was poSsible so”thié:limitea»tévseyen~thé |

'experimental~group that could be evaluated. Because the sample sizei*

' .

'2was small, this study ﬁas considered ésra piiqf?éfﬁdy ;nd the data
was interpretedséé”té‘tﬁeirjusefulﬁesé in a:léngé?sample.

:Daté Q;re'rébofﬁed én‘séxgbége, ﬁhethei thegéatient‘had.rédiation.
or other cheﬁotherapy in the'siXImoﬁths;immédiatély'ﬁriof to adriamYciﬁ,
adminiétratioﬁ,'priéf héir lbss; assesémeﬁt'Qf hair’loés méde'by thréé'
;nurse obsét%ers and by thé‘patient; and answers to two intef&ier:
quéstions.relating to that hair léss (4. e;-déte ofv§ﬁset an&?whetﬁé£7 :

beard growth in men was less),v
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Extraneous Variables
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 Sex (TablerI>. _0f the evaluated sample ofitwelVe, nine patients

wére male and three were feéemale. T?ere were six males and one female

in the expefimental group and threé males and two females in the

’contrql group. It was hypothesizéd that men woﬁldjexperience a greater

fdegtee of alopeciévthan Would’the'ﬁomen. This wasibésed on a study.
by Hamiltonﬁinj1951 whefe he found woméﬁ to have 1eés alopecia than
ﬁeﬁ.‘vApﬁéndixiD shows that\ail three females eXﬁeriénced seVére
‘alopecia within thg'ﬁhfee week initial period'while the men had'.
'Vafying degfegs of alopeciasﬂespecialiy in the e#perimental group.
The data do not'iﬁdicate whethef this differencé'was a result oﬁ%the‘
ice'treatmentgqr'if this was due to the_small female sample siée,
In é'ié¥gerkétudy, an efforﬁ(should be made to-achieve é better dis-
~ tribution of the sexes;vor to cpnfine a sample‘to méﬁ'only or womgﬁ
‘énly.’ For the'sﬁallrnﬁmbérquISUbjéctsvin this‘study, the‘femalesjv
_ioSt ﬁore’haif,vmore fapidly than ﬁhe'males.; There are fwé major
ﬁossible eiplanations for-ﬁhis.:.First; all three‘fémaleé hadvhad
prior;chemﬁtherapy or radiation within thebpast six months with one
stating prior'ioss of hair from treatment, cémpéred tc’oﬁly three out
6f ﬁiné ofithe ﬁgies haQing prior treatment. And secondly, females
tend‘to'éhampoﬁ,'bruSh;and cémb‘their longer'hair more frequently
thﬁsvéausing.mpré streés on th individual.hair shéfts.

 §52'(TaB1e I1). The qombined age range was from 32 to 77'years,

with a mean of 62 years in the experimental group and 61 years in the

control group. The relationship between age and the dégree‘of.alopeéia_-
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'TABLE I

DISTRIBUTION OF SEXES IN EVALUATED EXPERIMENTAL AND CONTROL GROUPS

SEX. IXPERIMENTAL - coWmROL

B

Female =~ = 1

TABLE 1T

 RANGES AND MEANS OF SELECTED VARTABLES
'IN EVALUATED EXPERIMENTAL AND CONTROL GROUPS -

R - EXPERIMENTAL _  CONTROL
Variable ~_ Range ‘ Mean’_. - Range Mean .

- Age (years) . 4575 62 3275 61

>»Onset>Hair Ldés : - 12-22 - 16 '  “.b‘l4—17v ‘ 15.2 -
(days) | | C L




vexperieoCeotby the patient was not etatistioaiiyfeighrficenteeithere
. by’individual'(experiﬁentaler control) group'or'ih'total'éamolet
Thls dld not support the" hypothesrs wh:ch sug gested'that'elopecie
would be greater among ‘those patlents over flfty years. .It ras -
(interestlng‘to discover that there wao a 31gn1£icent oomoériéon
(ff‘.bs)vhetﬁeen‘agevandvdatehof’ohset forvhair.loee,vbihis meaost
that Whén'thé experimental andvEOhtroltgroupvwere considereo”together,
the'older'thevoetient, the\iater the.date_ofnonset’for alopecia |
Would’occur. fThe two‘grOups considered.eeparetely‘dré not show 5'
“ooeitive coﬁperieoh'betweenlage ahdvhaireloss, probebiy'due:to the}
smallheee infsamplehsize; Clintoallyvthisvvas-added verificétidn,of
'Hémilton" conclu31on cited earlier that asba pelsoﬁ ages; hls halr
becomes flner 1n.structure and grows’ leec rapldly Ig-the event of -
adriamycin admtnistration,:protein-synthesis WaS‘gtdp§eo enoftheb
hair shaft no longer was produced. However,-thehrootvend of‘the hair'
: ehaft continued to‘growjouttootil there Wés ho,eurroﬁhdiog,tiséue
v‘keeoihg it atteched to the scalp which causedhsheddihg~of‘thet‘hair;
shaft. In the olderbpatient,.slower'hair growtthAS demonstrated by
a iaterbdate of onset for elopecia. f” o |

The meah oate of onset of hairrlose‘for the‘experimeotal.group
was 16 days after treatment whlle 1t was 15.2 daysvafter treatment. for'
_ the,control group. The dlfference was hot statlstlcally 51gn1f1cant..*
VThoee.figureslforoday'of onset‘were somewhat earlier than’the stated
ISthtdey.citeo’byfFriedmaﬁ;r Wlth a larger group‘of subJects, saﬁpllngiv
should include subJects above and below the age of 50y and data shou]d:
be.obtglned which might conflrmAthe finaings of_this,pilot study |

regarding the relationship between age and date of onset for hair loss.
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_Prior treatﬁent. ‘lthas~hypothesized thatwinaividuals:who‘had.
experienoed other chemotherapy'or'radiation:tieatﬁehts»Withihwthe, ;’:
orevioos six mohthslwould‘have a greater degreetoffalopecia. iﬁsing
;the t—test;-thete was no Significant'trend_statistically'When consider*
ing,each groap alOne'or as‘a total sample..'Earliet;ksex‘otithe
_patient was. mentloned as being a p0331ble contributinc factornin this
‘regard. All three females had experienced prior chemotherapy and one'-'
istatedlprior'hair loss'from her‘treatment. All three females also |
V.veXperieheed sesere alopecia’by theithire weeh Only three out of
’nine males had eyperienced prior treatment and there was no 31gn1f1caht._i
difference in alopecia'between those who had'or had not experierced_
'priorntreatmeht} The findings of thlS PllOL study based on a smal]
samnle of. males refuted the statement. by Bonadonna (1969) that
' patients:who haa”rec‘i.ed ptev;eh cancer chemot‘era yhﬁese more
susceptible to the toxic'side—effects thah those who had hot.‘ Thev;‘l
lfemales agreed Wth Booadonna but the reason f01 agreemenL was not
?clearly due to prior: treaLment. Sex or the factbthat females had
longer hair and’combed‘and.brushed their'hair‘more often,than the

males might also have been contributing factors ‘as explained earlier.

Maniiiulated 'Vatiable' (Table ITT)
The’priﬁarf hypothesis fot‘thisrstudy'Was thatepatients reeeiving~,
‘ applications of ice packs directly Lo the SLalp would, have less | |
alope01a than those Wno‘were‘not treated 1n;this.manner; U31ng the
vtetest‘to oohpare”alopeeia assessments hetween the ekperimental and
eont;ol gtoupiat both‘thfee weeks ahd at six weeks, it was.found. |

“that the experimental groﬂp’had«significantly'less alopeciagassessed
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"than"did théiqontrol group aﬁ three'Weeks.,-Howe?er,tat‘the six

week check, thevf~test'vaiues were far below'ﬁhe'léle‘néeded to'be
signifigémt;af the five pgrcent‘level. Thereforé;‘affefbsix'weekég  ‘
the:e was little différence.Betweenvthe twbigrod?é dencerniﬁg thej:
.dééree»of.asséssed aldpecia.- Figure I pictorialiy porfréys these
differences @f:assessed.alopecié Between thé éxpe:imental énd con-
‘trql group; A |

| :’»As an additional chéck on the éffééts of thé iée'pack tréatmént, v:
- all the-male'patients‘were’asked_whether their_beérd growth was 1ess;v.
Since the beard was not exposeé tovthe ice pack treatmept, it was
thbﬁght that if the beard.growth was less‘While.the/séalp‘haif loss
‘was minimal,/fhe ice paék’wasprSéibly being'effective in’protectingb/

the scalp hair fblliclesov At three weeks, all males in both groups

: waé slowérq“ﬂTwovﬁen said they were not shaving. In the experimental
group, four oﬁt 6f five males had-dnly mil& alopeqié ?t'three weeks, |
While the.éohtrol group memﬁers had moderate.fb sevefé aloﬁécia} |
) Tﬂe‘time for the ice paCk,appiication'in;the=éxpéfiméntal group
was consistenﬁly a'fotal Qf 10 minutes. The_ice'pack was applied
,3‘minut§s befbre the injection of adriamycin. Becéﬁse of occaésional
»difficulty of venipuncturé; thebamounﬁ of time fdr the iée'pack
- application after: the injection’vafied scﬁe'fromupatient té patient.
o Iﬁ'ﬁosﬁ'patiénts, ;he tim¢ fér Venipunctureuwas leés than éne minute,
lea&ing aPﬁ?pximatelyvéiX minutes Qf ice applicatioﬁ’after the in-~
jectiqﬁ.uflﬁ‘a fﬁturé studj;lﬁhe timé required to. locate an adéquate

vein for intravenous injection of the drug should be considered.
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TABLE III

Y'COMPARISOVl OF MEAN ALOPECTIA ASSESSED‘BY NURSES
AND PATIENTS BETWEEN THE EXPERIMENTAL GROUP AND THE CONTROL
' GROUP AT . THREE WEEKS AND SIX WEEKS

3 Weeks ) ' : ' B 6 Weeks‘
. , Level of R Level of -
Exp. Con. Significance LExp.  Con. Sigprificance
. Nurses-Assessed  1.47 2.52  P<.05 2.7 2.9 P>.05
Alopecia : - ' : : -
Patients-Assessed 1.57 3.0 P<.05 | 2.57 3.0 ©  P>.05
Alcopecia ’ : _ - o S

lUsihg‘t~test for uncorrelated data

TABLE IV
AGREEMENT! OF THE MEANS OF NURSE ASSESSMENTS.
OF ALOPECTA WITH THE MEAN OF PATIENT ASSESSMENTS BY EXPERIMENTAL
AND CONTROL GROUPS AT THREE WEEKS AND SIX WEEKS

3 Week I 6 Week
Mean of  Mean of Level of | Mean of Mean of Level of
‘Nurses _ Patients Sig. _Nurses  Patients Sig.
Experimental 1.47 -~ 1.57 NS* 2.7 2.57 NS
Control 2,520 3.0 NS 2.9 3.0 NS

ulUSing a paired t-test =

*NS = Not significant
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Each'exﬁerimental groupdpatient'was_askedvhoulhe uould rate
‘the comfort orbdiSCOmfort he experienced during~eeeh‘ice pack treet—;
'uent. He was asked to respond by usi ng suggested words, i e. no fi.h"
dlscomfort“ m11d moderate, or severe dlscomfort._,Only one man andih
,one woman expressed'eveu mild disComfortvasﬂedresult of the iceh"f‘
pack,treatmeht-whichrindiceted‘thisbmethod uight be satisfaotory

from the standpoint of the patient.

. Agreementhuong'AsseSSOrs (Table IV)‘d o
It was'hypothesized that the patient Woulddassess his hair.
'loss»as'being greater than the averege'of the threebnurse observers.f

This hypothesisvwes not substantlated by'thishstudycgroup. The:
‘method of assessing the amount of,hair loss.bj,before/after.photo—~l
' 5 CL : Co S : L ,
graphs’and,nurse obserVers‘seemed_to yieldusetisfeetery results.
Whether‘having thevsame three3hurses essess:auyhouehpatieht at each
stage of thérapy,uould;give uore conslstent results Shouldlbe con-
sidered in future studiesf- By u31ng the palred t- test for correlated
data, 1t was. found that ‘the sllght difference between how the patlent
rated his hair loss and how the nurses rated hlS halr loss was pro~d
bably due to chance.» There'was a hlgh cOrrelatlonﬂooefficieht bef
tween the patieut assessments'and the nurse aSsessuehts iu_the'
exeerimentel group; 'At three weeks;‘the correletion'coefficieut &as
.67 and at six weeks, .80 among the experlmental group. A'correla¥
’.tlon coefr1c1eut of - 50 is consrdered by sta is 1ciahs»to be_a_good.?’
correletion. -Thehpatient's_knowledge of the study might havevmade.
: hrm‘more conscious of his halr loss, but 1t mlght also have kept hlS“;

-obJect1v1ty hlgh in regards to hls own ha1r loss assessment.;



The ice pack treatment dld not 81gn1fluantly alter the date
 of onset for alopec1a for the experlmental group, buL there was s1g;
_:nlfloantly less alopec1a at three weeks when compared Wlth the . .
‘control group. The,significant comparison ofoaésessed alopecia'
oetween»the‘eXPEIimenfal group and the cbntrol_group was not ﬁain4o !
fained at .the oix week:ohéck.: Thls 1nd1cated that the prlmary hypo—4'
the81s thot alopéc1a would be less in the experlmental gYoup was. only
partially sUpported. ‘There was’less at the,end of three Woeks,:but;,.
‘the‘groopé Wéfergbout'tho.same at the end‘of six Weéks;’“Thé;invésfif
gétor does‘no£ havo any COncfeto explanatiOn‘as foiwhy the différéhc¢ "’
between the two gfoupsAWaé minimoliat the six woek ohéok. ‘It ioV'
pdséiblo‘the applicétion‘of ice only delayedvtﬂélélooecia inoteéd of
réduoiﬁg,tﬁo degree of alopeoia. |
bthéf'piiot'studies Shoui& beoundertakén_toffihdﬂé ﬁgthoé'of
oioe application'wﬁich might pfevonovalopécié;followinéoadtiamycin ’

therapy.



CHAPTER IV

 SUMMARY, CONCLUSIONS AND RECOMMENDATTONS
I. SUMMARY

Thié pilot study wés_underﬁakeh tO eVa1ua£e-ﬁﬁé;effecfivéﬁesg
of the ice.pack tfeatment for brbtectiné the;scaipﬁhair foiliéies—k
fromvthe alopéciq.effegts of the drug adriémyéin._¥C§ld:wasvthough#;f'v
to cause vésoconstfictioﬁ éf‘the superfiéial~scélp;éirculatiqu; _it
- was thought‘that:ivaééoconstfiction could be'méihtéinéd for a;short
éime before,vdﬁfing and lelowing adﬁinistfatibntbf_fﬁé:drug,.the'
iﬁcid?n@é'§f alOPecia could be reduced. |

‘_Né puBiiéhed documentation of cbld’us¢d on1tHé scgi§ to cause
vaspéonstrigfibnzbf'underlying_vessels to reduCg,the amo@ﬁﬁ'of‘dtug_
contamiﬁatéd‘bioqd fioﬁ gétting_to the-ﬁairjfdilicies wa§‘féﬁnd,,‘
Refefences wereIStudied to deféfmiﬁe fhe éffecté,ofitoldbon:thé ékin
and surroundiﬁg‘tissues, the time neceségry’f6r péﬁetrétidn, duration
of coldbeffects, éffect%{Of‘the;drug_adriamyéiﬁ,‘and othét.attempts'
at trying to reduce drugéinduéed alopécia. Tﬁe me#hpd of sﬁﬁdy was
déveiqﬁed on thisbfoundatibn of_informaﬁion.v | |

_Thé'exﬁefimenﬁal méthéd of.réséarch w;s usedv9n7é sampie’of 14
cancef-paﬁiénts meetiﬁg the criteria‘fpr theIStudy, i. e. getting
bédriamyéinrfquthg fitSt:time.ana Having sﬁfficient hair‘On.whichftbl
evaluatg. ihe independent variabie'fOr thé;QVpatienté in the experi—"'
mehtal group (only 7 of wﬁbm‘wére évaluated)»Was.the‘appliéaﬁion'bf  
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an ice ﬁackibﬁeriéhevscéip'arga, va§ papéi‘surgicai'capé were pia¢éd:’ 
'over thefscalpfarea'tb‘c&lléétimoistufe and'théﬁné_plastic bag |
filledeithfige chips seéured'in_plaée by an,aceubanagé_was.the.

1 method used.’ The ice pack was apbliéd 3 miﬁﬁtééﬂbéfore,“dufiﬁg:agd
for?not more than anvoﬁer—allvperiédzof 10“ﬁinuteéjfollbwing thei
int?événéUs injéction'of édriamycin.’b |

. In order td_determinejthe effectivenés;‘of tﬁglicé_back tréé£~ 
"ﬁeht, it was ﬁeééssary‘to_ésséés the degree 5f aiépecia experienééd,'
by the»patieﬁté;u‘Beéause of the’difficﬁitieé iﬁ{aéégsSiﬁg‘hair'lOSs;f
in aﬁ objegtiﬁé ﬁanner; é subjective plan was déviséds _Thé patiehgvi :
as‘welivés three nurse obserVérsvasséssedxthé‘patient's‘a10pecia:toy
Hobtainléémé degree of»feliability asvtofhow ﬁeil‘the ice,paék‘treétw
ﬁent had reduced~élopecié.':it was assumed that Becaﬁéevthejsame
fhrée nurses were nct used'eéch time, that t“e‘aséQSSments of alopecia
wégld be'léss biéséd'by theviﬁdiﬁidUal nurSebwhovmight*asséSS the -
 degre¢ of alopeéié’téd séverely, or too mildly}f ' o

.Dafa wefe'also keptboﬁ patiéntvage, sex,vdéte‘cf;onseﬁ for ald;
pecia, whether meﬁ had less beard gr0w£h as e&idéﬂﬁéd;ﬁy fewer shaves'
a week than priqr‘to'treatment, and Whether'the’ice‘bgckAtreétmentr .
héd caused discomfort..

The sample consisted @f‘14 patiénté who~mef.tﬂe.criteria of'the
study. Only twe1vé paiienté were evaluatedvﬁecause_fwo pétiéntsiiﬁ: 5'
thé:experimengéi'group expired»before thé'fi;st‘three Qeek‘ésseésmenti  
period. Thefe>Were seven patients in the eXﬁerimental grpu? Qﬁoféoﬁid_

'bé'eyaluqted and‘fiVe in the cqntfolvgroup. »Bdth groupsbwefévmanaged 1
’alikevWitﬁ’the épplicati;n of~cold to the‘éxpéfimentél‘gréﬁp;és the { 

- maniptlated variable.



Compariéons between groups of numbers were_edﬁeidered statis—
tically‘sighiftcaht if P wes less thaﬁ-fi&é percent (P?ﬁQOSj.' The.‘
»varlables of sex and age d1d not reveal any stat stlcallv 51gn1f1cant
‘compar1sons with the test results. However Lhe date of onset for‘
'alopecia*waé‘sighificantvwhenveompared_with-age'for‘the entirelstudY,
population (not control or expetimental grodpeaiene). The older:

the patient, usually the later the,date of ensetefor alopecia. Tﬁe

experlmental group experlenced 31gntf1cantly less alopec1a ‘than the =

control group at three weeks (P<<.05). However,»ét six weeks‘both
groups were essentially equal (P = ,40). The»mee*iﬁ both”grouﬁe'ﬁeré
needing to shavetlESs due'tp'diminiéhed bEardwgfewth,‘\inf twoﬁof t
the experimental'group.found the ice»épplieation'te.be even mildly
_»uncdmfortableé and thesettwogexpfeSSed this oeiy:ence\of-the six

times they received the tvea meﬂt;
ITI. 'CONCLUSIONS

The conclusions are;based‘on'the data'obtained In a sample

of th1s small size ‘the data were not conclu31ve and should not be

generallzed to patients outside this study group; 'Beeause the posim :

tion of the patients was not controlled» it is poss1ble that some of

the findings may have ‘been 1nf1uenced by p031t10n as Well as the ice

: pack treatment. The conclusionquf_this pilot-study sh0uld‘be useful
'ihudesigning‘a-larger'study of the effeets.of-ice applicatiohs as a

' plcventlon for the alopec1a assoc1ated with: adrlamy01n therapy

’The hypothe31s that” patlents rece1v1ng the appllcatlons of ice”

packs dlrectly to the scalp will have less alopecia than those whovv-

are not treated cannot bé»aqcepted or rejeCted,~bécahse the findiﬁgs



7‘werévinconcluéivévdde té small sémple'éize, 'fhé ex?efimenta1fgrbup
fdid-haye.Significantly leSssalbpecia at‘thréé wegksﬂtﬁén'&idafhe -
controi group,>bﬁ£ Boﬁh groﬁpslwefé_éssentiélly t£é §ame étkgix o
bweeké; - |

1. ?fior chemotherépy~or'radiatiOn tregtmgﬁts did ﬁbf ééém
to have any'influence on theﬂdegree of‘aidpecia»thevpatientbwéulé;ij
experiencé.f o

2. ‘ée% was nétﬁqoncluéively demonstrétéd'to’be a féctorvin,hait; f
'1oés, dﬁe to the limited feﬁéle;samplé in the eXpefiméntal gréﬁp; ,Thef
female in ﬁhe expérimental group that éould be:évaluated exﬁérienced |
sevére alopecia’just like hé?.two‘coUnterpérté;in thefcontro1-grbgp”}_
at-fhfee Weéks. Noné_of the males in'the,exﬁeriﬁeﬁ#él‘group haa‘
severe alopecia at three'wéeks, | | |

3.  Age di&‘noﬁ,éeem to alter the degreéIGf aiopgcia»expexigng;d?'
but was signifiéaﬁt_When cénsidering ﬁhé dafé‘offqgée£;_ The older f'-
patients generally'staxtedblosing,theif‘haif’at aflaferhdate thén;théir
'youngér‘cdunterparté. | |
|  4. ‘Thevpatient assessméntxpf his'hair'1655 ¢6?reléted lese1y

with that of the three nurse observers.:

\ .
\

- IIT.. RECOMMENDATIONS

Bésed,oﬁ thié'piiotvstudy?'the folloﬁingvfeéoﬁhenéationsfaré‘made [1
"for a iarger study. | | | | -
1.‘"Thé'éample éhogid coﬁtain aAmdre edual‘Qistribution ofitﬁe
sexes and of,ageigroupg abové and below’SOljéars:t,." | |
2. The:sampie'shouid.be:either‘liﬁitéd #é patiénté whdvhaVé.

‘not received previous chemotherapy or radiation or should contain a-
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morebequal distributioﬁ'of thse whd have andvhay¢ nqt féceived
théée‘fhetépies. |

3. ‘Thevsaﬁérpositibn shoulé'bé uéed fo? both‘expérimental éﬁ&lpv.
"'cbnﬁf01 group$ ofvpatiéhts-while they recéive ;he1adriamycin injecfioﬁ}-'f
4.v Unleés somelmoré‘objective méaépré Of.haipfiosé is‘%véil?blé;ii
thevbefore/after photographs and a set Of»nﬁrségbbsérVéré shoulé&’:
‘ prévidé a_sétiéféctory e&aiﬁétion of hair»1qss:,fC§ﬁsideiation shbﬁié7 o
vbe given fdrusingfthéisame obéerversﬁfdrieabh-éyaiﬁatién of aﬁY ohe '
patient. | | .
A5.' Unléés a better méthﬁd"is éeviéea, tﬂé»iéé'ﬁacks descfibed::
in this study éeemed acceétaﬁle;' They'wereihot jﬁdgéd tbo uncdmm |
fbrtable;by the‘patienté.and}Were‘ﬁbt‘diffiéﬁlt tb,manage; Théy o
Wefe ineXpensiQe and.réadily évailable;% IhevtWéﬂSuﬁgicai éaps'£0rf
the scglplgbula_be reduced t§ éné t#lreduce ihé{iﬁéplating effe¢t
of papef. |
6. The ngedle‘fbrithékiﬁtéévenbus'injectionqu £he drug shoﬁid. )
be placéd.béfOre the-aﬁpli&atioﬁ'of_the-ice paéﬁ;i This procedure
fwould.eliminatevthé'variatibn in timing éf‘tﬁe ice ééck:due,to
difficult Venipuncturé..‘ |
7. Beforé é‘larger‘study'is done, animal étﬁdies or pilot
‘studieé.with‘human.subjeCts should be cérried‘out'to determine1the
. ideallleﬁgth'éf‘time for ice paqkiappiication. 'This;coqld be‘done°
by ﬁsing_én‘ultrasonic flowmeter for detecting the amount Qf’blood .
~flow to the-a£eéa>iThis ﬁeter ié'safe,rnonuinvasivé,;andkinQOlvés 
ﬁo pain for fhe pati;nt, so there should be nQ §bjec£ion in uéing;
.this,metgr., This ﬁeter/¢ould.be‘placed’under'the‘icelﬁack,oﬁ.thq. 

scalp and would emit varying sounds according to the amount ‘of blood



ﬁ37 :'
'flow»immediétéiyfﬁﬁderneath it,. Tﬁié iﬁﬁdrmation;céﬁidzestablish tﬁe ‘
1ength'of‘icélappliéatibn WhichkwOﬁl&Adécréaéé>£léod flqwaof.a'peridd.:
 pf‘fime clﬁser t;utﬁé ?1asma hélf 1ifé:6fv30_mi§htes fér?gdyiémyci#i;

" as determined by DiFronzo.
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APPENDIX A~

LETTER TO THE DIRECTOR OF NURSES SEEKING PERMISSION
TO DO STUDY AT LOMA LINDA UNIVERSITY HOSPITAL

16 North'SanrMateo S
Redlands, Calif. 92373
February 8, 1972

Miss Gertrude Haussler
Director of Nursing Service
Loma Linda Univ. Med. Center

Dear Miss Haussler:

Many patients .admitted to oncology service recelve chemotherapeutic
agents which produce alopecia among other side effects of the drug.
One agent namely adriamycin, causes varying degrees of a1opee1a in
97 to 100 percent of the patients treated with it. This is often

'v embarrassing for the patient and sometimes: startllng for nursing and

other paramedical personnel. I would like to-use hypothermia measures
to the scalp in an attempt to interrupt blood flow to the hair fol-
licles until the majority of the drug has been chemically reduced or
‘phased out of the blood serum (10 to 15 m*nutes) In this manner,

1 feel alopecia as a resuit of drug aGmLHlstdeion can be reduced

if not prevented

Nur51ng personnel will be asked to parL1c1pate by notlfylng me when
the drug is to be administered. I do not feel this will detract from
the normal activity and time of the nursing staff. For the most part
Dr. GOdfrey will keep-me informed as to whomvgets the drug and when.

As T am a graduate student, this study is to meet in part the requlre-
ments for a master's degree in nursing here at Loma Linda University.

I will be working closely with my advisers in nursing and medicine; -
Miss Lucile Lewis, Miss Charleene Riffel, and Dr. Thomas Godfrey. - May
I have permlssnon to conduct this study in your nursing service? I

- will be glad to make an appointment to talk with you further about the
study. A stamped self-addressed card is enclosed for your convenience.

I look fofward to hearing from you soon.

Yours sincerely,

‘Carol Frembling, RN, BS,
Graduate Student v

Permission granted'Feb. 15, 1972, by Miss Héuésler,

)
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APPENDIX B",.J
,v'.éONS»ENT FOR EXPE‘anNTA'L" GIV_{OUP:. SRR
Consent for Participetfon:in Stndyfd
_ ‘ After heerlng:reesons forvand egainst Q;efof'hypothéfﬁia méaSuLés,
~in prevention of hair loss as a result. of my treatment for disease, "

I hereby consent for Carol Frembllng RN to carry out thls measure on.. . . -
me as a part of ‘a study belnv done by her. : ST

I also understand that pictures will be ‘taken before, three
weeks, and six weeks after treatment and. agree that the negatives or -
- prints prepared therefrom’ may be used for stch purposes and- in such

‘manner as may be deemed necessary. I understand. that my facial
features will be blocked out SO my 1dent1ty w1ll be protected

. Signed

Witness'

Date © Hour

(.
CONSENT FOR CONTROL GROUP

Consent for Part1c1patlon 1n %tudy

I understand that halr loss is one ‘side effect of - the drug T am ‘
getting in the treatment of my- disease. In order to determlne degree‘
of hair loss, I consent for Carol Frembling RN to take plctures before, _
at three weeks, and six weeks after treatment. I agree that the nega—_ -
tives or prints prepared. therefrom may be used for such’ purposes and.

in such manner as may be deemed necessary I understand that my fac1alf. ,

features w111 be blocked out so my 1dent1ty Wlll be protected

Signeds

Witness '

Date” . " Hour



APPENDIX C-1

DATA COLLECTION SHEET

‘ Patient Name

45
o Room #;;r’

': Qas¢,#-=,¢Cf6f_E'M

;'eSéXyMlF.iBirtthate .

. Diagnosis

Course Number One -
Date :

‘Time of Hyﬁgthefmia'

Daté'CQnséﬁtJSigned

Discomifort -

I R mg

2 m.

‘”'3"v ‘v‘ L - ng’/‘

Previous Treatments (if any)

Radiation Therapy i

- Dose.

Min. Before ~Min. After  Mild, Mod., Sev.

———————

Dates

Any pre-existing hair loss resulting

Base;liné_phothraphS'for evaluation. fDaté

 Front

Course Number Two B
" Date ‘ '

Side;

‘Time of Hypothermia.

ﬁf}Chemothérapy o

from previous treatment? Yes 1

 Day .

© Top and back of head =

Discomfort

-Dbse

1' 3 mg"‘

2. R -~ mg.

Min, Before = Min. After = Mild, Mod., Sev.

P
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- APPENDIX C~2

Page 2 - Data Sheet o

. Patient Name '

._3'Wéek,Pictures Date . o  bay* o e
Front - : Side = - . : , 7 - Back .

Subjective Questions - : v o _ g
' Have you had increased scalp hair loss? -Yes No Beard? Yes No
What was the approximate date you noticed it? . day.
~ “Approximate amount of all hair lost? None Mild Mod. Sev. Total
o L - ’ 0% ~ ~25% 50% - /75% - 100% -

Typé of loss? Marginal Patchy ,’Génetaliéed

(G

"6 Week Pictures Date : o . Pay . -

Front B : o f,Si&g Béék i

- EVALUATION OF HAIR LOSS

Nurse ,- : . v-i Three Weeks :  ‘»1.- SO Six Weeks
' - Approx. Amt. Type: = Approx. Amt. ~Type

W N

B ‘Total'Av.

“Patient
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>wmnacHN U

U»HP ooszHPHHOA mmmmH SHH& HOH&H,
HZ@O%&PHHOZx

o vmmﬁmm om Hair Lost ANV

“Exp.s mnocﬁ mmN bmm wﬂvon+ . .Mwwow mHH bm% om . By L By

No. - o HﬂmmmamSn wOmm | Onset. Z;Hmmwsam mnwwmmn zsﬂmm : .:wmﬁwmnn”

75 Yes' ,.Jf.vao n;.”mNN S - .“H 2.3 1
69 Yes . No .z>* on day Hm none, wNwmem, - NA
77 . No . No ~~  NA On day 10 nosmv expired  NA
75 . Yes - . No - .18 1 2. 6 .
54 . _No . . No -~ 13
45 . No . _ No - 12
51  No. . No - 17
67 No - - No 17
68 Yes . No 13

WO 0O .Y Ut £ o N«
mzzzzﬁzaz
- i

urkibapxmle
"kudovhxnadeu
wwwww

.ocnﬁﬁow mﬁocw C S S
52 Yes - Yes 14
75 - Yes' - No 17 -
70  No  No 14
75 - No - Mo - 17
32 Yes ...‘ZO., . HHP

33
‘Expired
3

2.6

3

U1$~UJBJF“

R R N
W W

Wwwww:

wWww

.

wOmm om mﬁcm not relevant since it is vmmma on macmda Bmwmﬂ om body area.
+ Prior Chemotherapy or radiation treatments in last six months ﬁmmcwwwmm in hair Homm,;
{X) Scale: 0 = ‘ZO;Hnonmmmm hair loss, 1 = BHHQ hair loss (25%), 2 = moderate smwﬂ Homm
. (50%), 3 = severe hair Homm (75%), and 4= noan ﬁmHH Homm Awoo 2) .
. #NA = not applicable , L
€ Scale: A = generalized, B = wmﬂnwwv.o uuamHmMSm Pmmﬁu‘msm D = margins gone.

Hair

Loss
A
. NA.

NA

. ,.:P S

B B b b >

. NA

w Smmw >mmmmmamsﬂ 6 Week >mmmmmammﬁ..ﬁwvm om Hovm

of @mmﬂmf
mHOSn: v
Yes-

NA -
Yes -
Yes
‘Yes -

o . Yes-
. Yes

T NA

Cm

~Yes
Yes
Yes
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ABSTRACT

This'piiot stﬁdvaas ébncerned with diséovefiné.fheveffectiVeness
‘of.the,icé;ﬁaék as an agent for reducing the Bléo& f1ow_through the;l
-scalp Blbbd;véésélS’thereby reducing‘the alopeﬁié‘ééused by thé.d}ﬁg
adriamyciﬁ,A'Tﬁe use of cold‘is known as a vasqcénstfiéting agent.
It‘Wés thhght that if vasocoﬂ§triction could be.maintained for the' 7“
fifst féw miﬁutes following the,injéction of.adfiémyéin, the incidéﬁcé;
tof.éldpécia:could be reduced.} |

' Avéi}abie xeférences to:the_effects of_coldvon skin ciréulétion 7
“and the effects of the,drug'adriamycin Were’stuéied to formulétéva? 
.mefhoavbf apérdach as‘no.previoqs methqdology suitablé tovfhis étudyv
_was'foﬁnd*iﬁ5the~literature.k | |

" The exgerimeﬁta1 method ﬁas usedvon'a éampléiof 14 caﬁcer/@atiénts
méétiﬁg’the ciiteria for the sﬁudy;v Thé independéﬁtvﬁariable for fﬁe
9 patients in the expériﬁental‘group (only 7 of:whbm,Werg,evaluéted).
wés the application of the ice pack over the scaip,érea.i wa paper'
»surgicél caps We?évpiaced_0ver the scalﬁ area to coliect condeﬁsed B
_»ﬁpisture from the ice pack and then arplaStigybag filled with ice chips

,seguredriﬁ4pla¢e By an ace bandage was the method used. The icevpack"
. wés'in place.3 minutes before, dufing and“folléwing the intravenouéA
. iﬁjeétion of adriamycin; The over-all time fo? the iée pack‘appiiéa—

tion was 10 minutes. _ T : .
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Because of the difficulty in measuring thebamount of hair loss:

in an objective manmer, a subjective approach was used. The patient

-as well as three nurses were asked to assess hair loss on a scale of

none, mild, moderate, severe; or total hair loss. Pictures were taken .
béfore the treatment, at three weeks and again at six weeks where
possible. These served as guidelines as to how much hair the patient

had before treatment began. Data were also kept as to the date of

onset for alopecia, whether men were needing to shave less, whether

the patient had prior chemotherapybor radiation in -the last six

months, and the type of hair loss, i. e. general, pat‘c'hy,"\margins-gone,i

or margins left,.
‘There were not enough females to determine whether sex had any
relation on the amount of alopecia’experienced,with”adfiamYCin. Age

was not a faétor except<there was a positive correlation between age

' 4nd daLe of onset for alopec1a. The younger the paﬁie@té'the eaflief

the date of onset for alopec1a. There was cloée correlation between

patient-aSSessment-of his alopecia and the»assessment of his alonecia

vby the nurse observers., At three weeks there was: 51gn1f1cantly less

alopecia among members of -the experlmental group than the control

group, but at 31x weeks, both groups were almost equal, Thls would

P

alndlcate alopec1e was delayed in tne experlmentaJ group but the degree.

‘was not reduced by the six weeks perlod

There were several recommendations. mdde from this plth study

AN

that would be su1table for: future studies.,
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