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CHAPTER 1 

I NTRODUCTION 

Main t a ining the tntegrity of the skin is an important 

part of nursing p r a ctice. Nurses in hospitals and nursing 

homes are frequentl y con f ronted with making decisions con

cerning the care of the s kin where the patient is receiving 

external beam rad i ati on therapy. Patients who are being 

treated in outpatient settings often make uninformed deci

sions conce rning the skin that is exposed to radiation. 

These de ci s ions may result i n s e v e re skin reactions that 

necessitat e the temporary or permanent ce ssation of treatmen t 

before maximum e ffect can be achi e v e d f rom the radiation 

treatments . 

Early radiotherapists were limited i n how much radia 

tion they could de live r to the tumo r because ear l y equ ipment 

delive red rays t hat were heavi l y abs orbed by t he skin . 

Because o f rapid advances in t e chnology , r adiation can now 

be delivered by e quipment that emits rays that have an 

increased pene ra ing power, with l e ss damage to the skin 

a nt e l , 1976) . 

The ski n r esponse to radiation is known as radiation 

dermatitis . This response is a progres s ive r espon se that 
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occurs as the radiation dose to the skin increases. The 

initial response includes intermittent erythema and increased 

pigmentation. Near the end of the treatment period, dry 

desquamation may develop. This may progress to wet desqua

mation and epilation of large areas of skin. Except for 

radiosens itive areas such as the groin, axilla, and perineum, 

most radiation dermatitis does not progress beyond dry 

desquamation (Leaky, German , & Varricehio, 1979). 

Much discr e pancy exist in the literature and in prac

tice as to the best method to care for the skin during and 

just after the treatment period. Some radiotherapists 

instruct their patients not to bathe or put anything on the 

skin while others allow the patients to bathe the skin. 

Some p a ti ents are not given any special instructions . Thus, 

the f ocus of this study will be to determine if a particular 

method of skin care is more effective than another. 

Probl em of Study 

The probl em of this stud y was to determine the effe c ts 

of bathing or not b athing on the d egr ee of skin rea ction 

occurring in patients receiving Cobalt-60 radi a tion therapy 

to the chest , back , or head and neck . 

Ju s i fication of Problem 

lmost 56 mi llion Americans now living w ' ll eventua ly 

ha e cancer . Curren ly there is an cs im t d 10 million 



people unde r medica l care for cancer. Approximately 

750 , 000 new case s were diagnosed - in 1980 (American Cancer 

Soci e ty, 19 80 ). Fifty percent of these patients will re

quire radiation therapy (Brady, 1976). 

T h e objectiv e of radiation therapy is to selectively 

k i ll a populat ion o f abnormal cells. The reactions that 

occu r f rom radi at ion therapy are complex and varied. When 

these reactions a re added to the complexity of the disease, 

t he patient pre s e nts a c hal l enge to all the health car e 

t eam . The total car e o f the patient will be i mproved when 

a coope r at ive, multidiscipl i nary approach to cancer is 

r outinely adopte d . Earl y and effective integration of 

treatment modaliti e s affords t he p a tient t he b e s t chanc e f o r 

c ure . 

urses are i mportant members o f the hea lth car e t e am . 

They assess a n d e v a luate the status of the patient re ceiving 

radiation t he r a p y in hospitals , nurs i ng homes , and out-

patient settings . Th e y provide c a re and t e a c h pati ents how 

to care for t hemse lves dur ing the rapy . 

ursing care of t he ca nce r pati ent r eceiving rad i at i on 

therapy should be guided by the pathophys iological processes 

occurring in the individual patient . All nursing actions 

do , in some way , influence the response the patient may h ave 

to radiation therapy . In order for the nurse to con ribute 
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to the therapeutic effec t of radiation, decisions must be 

made whi ch take int o consideration the biological, social, 

and psychological imperatives of the disease and the therapy. 

ursing actions must be determined on the basis of their 

ability to augment therapy rather than interfere with it. 

In order for nurses to make in f ormed decisions concerning 

the care o f the patient receiving radiation therapy, they 

must know , and teach the patient, how activities of daily 

living influence and affect the response to radiation 

therapy . 

Bathing is an activity of daily living that normally 

contributes to the biological , social, and psychological 

well being of the patient . It not only cleanses the skin, 

but it also aids in r e laxation and contr ibutes to the social 

acceptance of the individual patient. Normal ly bathing is 

a behavior that is strongly supported as a healthy behavior 

by nur ses . When considering the biological effect s of 

radiation on the skin , the appropriateness of daily bathing 

is questioned . Discrepancy exi sts in nursing literature 

as 0 the bes t method to care for the skin during radiation 

therapy . 

This study expects to determine the extent to which 

bat ing is a factor involved in the skin reaction that 

occur s f rom Co a l -60 radi a tion therapy . This s u y will 



provide nurses with information to utilize in planning 

care for patients in hospitals and nursing homes. It will 

also provide guide lines for developing proper instructions 

to g ive the patient r eceiving radiation therapy in the 

outpa ti e nt setti n g . 

Theoreti cal Framework 

5 

The e p i dermis consists of four different layers of 

cells . Ea ch laye r is made up of cells that orig ina t e in the 

. basa l l aye r and progress outward through the spinous, 

granular , a nd horny l ayer s . Normally, the rate of cellular 

t urnover i n the basal l a yer is slow. The total epidermis 

i s usually r ep l a c ed e v e ry 8 to 10 weeks . 

Application o f s tress to the epidermis norma lly 

excites mitotic a ctivity and r e placemen t time i s g r eat ly 

increased . Coba l t -6 0 r adiation therapy exerts a stress on 

the epidermis . Becau se o f damage to the basal cells, and 

to the underlying de r mis , the mitotic activity of the basal 

cells is r~duced . Thus , there i s a d e lay in the ability of 

the basal layer to replace t h e c e ll s o f the oute r laye rs . 

D cause of the de l ayed mit o ic a cti v ity , the ho r ny 

layer becomes cornified and a p ee lin effect may oc cu r . If 

ama c o e v sculature of the de r mis is s u fficient, t h e 

epi cr . 1s m y becoMe necro i and detach itself fro1 h 

cr~ If an d it1onal s ress is pplied to the 



cornified horny layer during the time that the mitotic 

ac t i v ity of the basal layer is suppressed, this same de-

tachment may occur . This results in the loss of the pro-

6 

tective barri e rs of the horny layer, the loss of nutritional 

components o f the serum in the extra cellular spaces, and 

additiona l reduction of the replacement abilities of the 

basal layer . 

Bathing the skin results in the loss of the loose 

flakes of the horny laye r . Normal ly, shedding of these 

cells would stimu l a t e mitotic activity of the basal layer 

and result in a sho r t er regenerat ion time for the epidermis. 

When the skin i s being exposed to Cobalt-60 radiation the 

mitotic activity o f t h e bas al layer is delayed. Thus, 

bathing may be a s t ress to the protective horny layer that 

results in the loss o f s urf ace cells. Bathing may con

tribute to the deg r ee o f s kin reaction that a patient re

cei ing Cobalt-60 radiat i on may experience . 

Knowledge of the physiolog ical r e sponses to Cobalt-60 

radi ation is essentia l f o r asse ssing , pl a nning, i mplementi ng , 

and ev luating nursing care . Wh e n planni ng nursi ng ac t ion s , 

conside rations must always be ma d e conce rning t h e effec t s 

these ctions may have on the p hysiologica l resp on ses t o 

therapy . aintaining he in e ri y of the skin is n 

i por an goal of he nursin care of the pati nt receivin 



Cobalt-60 radiation the rapy. The results of this study 

will ident i fy the effect of bathing or not bathing on the 

degree of skin reacti on occurring in patients receiving 

Cobalt-60 radiation therapy. 

Assumptions 

The assumptions of this study are: 

1 . Exposure to radiation causes changes in the skin. 

7 

2 . The skin will respond to exposure to radiation by 

developing changes in blood supply and changes in pigmenta-

tion . 

3 . The skin response t o exposure to radiation can be 

measured physiologically with a photoelectric reflection 

meter . 

4 . The ski n response to exposure to radiation can be 

rate d u s ing the Baker-Leith Rating Scale. 

5 . Method o f skin care , bathing or not b athing , will 

influence the d e gr e e of skin response to Cobalt-60 radia-

tion t h e r a py . 

Hypoth es is 

1 . There i s no s ignificant difference in the increase 

i n ery hem of h e s kin expos e d to Cobalt-60 radiation in 

hose pa icn -s who b t he an tho se who do not bathe . 
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2 . Th ere i s no si gnificant difference in the increase 

in pigmentation of the skin exposed to Cobalt-60 radiation 

in those pati en t s who bathe and those who do not bathe. 

3 . There i s o si gn ifi cant differenc e in the degree 

of skin reaction to Cobalt - 60 radiation as measured by the 

Baker-Leith Rating S cal e in pat ients who bat h e and those who 

do not ba he . 

Def initions of Te r ms 

Bathing : To ash the porta l o f entry daily with tepid 

water only, omittin g any soap . 

ot Bathing : To a oid putting anything, including 

water , on he ortal of e ntry dur ing the entire treatment 

per iod . 

Co b a l -60 Radi a tion The r apy : Expos ing a section of the 

ody o gamm a rays e mitted f rom a ma chine wh ich houses the 

r ad ioacti 

Dose : 

i s otope Co alt -60 . 

20 0 r ad c- o f ab s or b d radiat ion d aily I 5 days a 

ee 0 er 5 v c kr- , f or a tota l dose o f 5 1000 r ads . 
I 

y en a : R c C: s o[ the skin due to capil l ary conges -

t ion - TilC :._;u d b: he: Photovolt 670 with a 578 interfere nc e 

f il er hu , c al . , 1 60 ) . 

ir; c ta or. : co or ion or di s coloration o f the skin 

a by r.r- · .o o 'Ol 6 7 0 with o 660 in erf r nee 

f l cr ( hu , ]<]60) . 
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Radiation Dermat itis: An increase in pigmentation and 

erythema on the skin in the portal of entry as measured by 

the Photovolt 670 and the Baker-Leith Rating Scale. 

Limitations 

The generalizabil ity of this study is limited by the 

following factors : 

1 . Sex , age , and race may influence the subject's skin 

reaction to Cobalt -60 radiation therapy. 

2 . Observer bias in measuring responses may influence 

the results of this study . 

3 . Only subjects who are receiving Cobalt-60 radiation 

therapy to the chest , back, or head and neck are included 

in this study . 

Summary 

External beam radi ation the rapy results in changes in 

the skin that are characterized by increased erythema and 

pigmentation . ursing is concerned with knowing the best 

method for caring for the skin expos e d to radiation. The 

purpo e of this study is to determine if a daily bath 

affects the degr ee of skin reaction that occurs in patients 

receivin Cobalt- 60 radiation to the chest , back, or head 

and neck . 



CHAPTER 2 

REVIEW OF LITERATURE 

This chapter contains a review of literature and re-

search r e late d to the problem of this study. The chapter 

contains six main sec tions: (1) a historical review of the 

development of radiat ion therapy, (2) the biological effects 

of radiation, (3) the physiology of the skin, (4) skin 

respon se to radiation , ( 5 ) method to measure skin response, 

and (6) nursing ma nagement of the skin during radiation 

therapy . 

History o f Radiation Therapy 

Ionizing radiation was first made available to medicine 

wit h the discovery of X-rays by Roentgen in 1895 and radium 

by Pierre and Marie Curie in 1898. The development of the 

Cooli dge tube in 1913 resulted in i mproved p erformance and 

the enclosure of X-ray tubes in casings became mandatory . 

I as not until 1920 that the f irst machine was developed 

that could deliver 200 kilovolts . This machin e marked the 

beginnin era of deep X-ray therapy . At this energy level, 

the p ne ra ing power of this radiation was limited . The 

r ys were cavily absor ed by the s kin and s upe r fic ial 

10 



tissues . The severe skin reactions that occurred limited 

the d osage that could be delivered to the tumor (Mantell, 

1976) . 

In 1931 , the Van de Graaff generator was developed. 

11 

This machine could produce gamma rays electrically at about 

2 . 0 megavolts . Currently this ma chine can be updated to 

produc e 2 . 5 megavolts . During the 1940's the linear ac-

celerator produced hi g h e nergy X-rays by generating electron 

beams which are a cce lerated through a tunnel and then 

abruptly stopped by a h eavy metal target. This creates high 

energ y photons which are directed to the patient. The 

betatron machine is similar to the linear accelerator except 

the e l e ctron beam is not converted to photons but is directly 

deploye d in to the patient . 

The year 1950 ma r ked the a rrival of a ma chine which 

hous ed radioactive cobalt . This machine can deliver 1.25 

megavolts of very uniform energy which is e quivalent to 

photons de live r ed at about 2 . 5 megavolts of non-uni f orm 

energ y of he Va n de Graaf machine (Mantell , 1976) . 

Today the list of supervoltage e quipment includes 

mach·n s ha will deliver up to 20 megavolts o f energy . 

Beca se of hi inc r eas in penetrating power , l a r ge r doses 

can e deli ered o deep e r tumors with less back scatter 

an us 1 ss darna e to he sk in - Work is now bein g 
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dire ct e d toward t h e oeve l opmen t of machines that directly 

d e ploy p r otons a n d n e u t r ons into the patient. Proton beams 

a r e not uni ve r sal l ) avai lable for therapy but have been 

tr ied clinical l y by -- ario us g roups in the United States 

(Le a k y, e t al ., 1 9 9 ) . 

The o b j ecti ;e o ~ can c er r a diotherapy is to selectively 

kill a popula t io~ o= a bnor mal c e l l growth. However, all 

. h u an cel l s , no r s a a c cance rous alike , have similar 

susce tibility to oei~~ ~ill ed by r a diation . The response 

of a en po ulat ~ o~ o= cel ls ma y vary due to its re -

placemen t abili tie.:;,, tf:e l e n g th o f time after radiation when 

cell dea h occurs , ar.Ci. '- · 'E:: r:1e chani sms controlling the inter-

action bet een cell popula tions (Andrews, 196 8 ). 

Cells are k1llec b · di r ect t r ansfer of radiation energy 

o sen s i i v e s i t e s ·i · ~ ~ i . t 11 e c e 1 1 . This result s from 

exci ation or io~ · zation of chem ical mol e cule s within the 

cell . C0ll d a_~, or loss of reproduct ive cap c i t y ma y 

occu becau se oc ~-~~c'- 1njury t o t he deoxyri bonucl e ic a cid 

hie i s i- ::or cel l r p oduction a n d growtl1 . It 

may J ;o occur C·_;C- '...: r:.. oc · iochc::1 ica l cha nges that o ccur a s 

a re 1 0 -: ~.... c.; 1 s .-...:. ~ r 2 1 o o f ot h e r c h m i c a 1 mo 1 e c u 1 e s 

i > 0 r f (" "/ c r r '- f_ r _:',: ro.:.- ;;:, :-; I 0 a cornbin a t i on of hesc t wo 
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Gamma rays have n o ma s s or charge. Their transfer of 

energy t o mat t e r depends upon direct collision with an 

orbital e l e ctron or the n u c l e us of the atom. Atoms are 

composed chiefly of uno c cupied space; therefore, gamma rays 

may pass unaffected through a relative deep space. If the 

gamma ray interacts with an o r biting electron, the electron 

is ejected and part o f the energ y may be deflected in 

another direction . This is referre d to as the Cornptom 

Scatter Effec t . The ene rgy may be absorbed by the electron 

causin g it to be ejected from t h e atom. This is referred 

to as the Photoelectr ic Absorptio n Effect. Pair production 

occur s whe n the energy ray interac ts with the atomic 

nucleus . The ene r g y is converted into a positive and a 

negative electron . Both will mo ve through matter under

going in eractions with othe r a toms . When the e n e r gy ray 

interac s with la rge n uclei, that h a ve more protrons , there 

is an increased probability f or pair p roduct ion to occur. 

Thus t e interaction of radiation energy with matter is a 

random even . Since al l matte r is in constant mo t i on , gamma 

r ys ill encoun e r orbital electrons or nuclei on a chance 

basi s . It is possible for radiati on to pass through cells 

or heir s bstr c res without having inte racted at all 

(Pizzarello & 'i co ski , 1967 ) . 

As ra a se hrough tissue , it i s de r aded in 

e er y or slo do n . s a r esult , i has a greater 
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oppor t u it t o inte r a ct with atoms present and thus a 

grea t er bioc e i ca l r a ction occurs (Mass & Brand, 1969). 

Th e hig r t e energy of the rad iation, the greater its 

p e n et r ating po r i 1 1 b e . As a result I its peak energy 

r elease ill occur at a d e epe r l e v e l than radiation from a 

lo en r r sou r ce . Rad iation d e livered from a 10 to 100 

ki lovolt .. ac ine has i t s peak energy release at the surface 

o f the skin, hile r a diat ion de livered from a 1.25 megavolt 

machi e as i s pea en e r g y r e l e ase at 0 . 5 em. below the 

s urface of he skin ( Berd j is , 1971) . 

T e Gergonie and Tr ibon d e a u law stated that the sensi

t ivity of cells to r ad iati on i s in dire ct proportion to 

t heir r pro :··cti ·e act i v ity and inve rsely proportional to 

their degre e of differentiat ion . I mmature cells and cells 

in an ctl· e s ate of divi i on are mor e sensitive to radia-

t ion han ad 1 an r ti n g c e lls ( Be rdjis , 1971). Radia-

t ion in erferes with ce l l divisi on by c ausing various types 

of dan,age o t e cl romat i n ma t e ria l which inte rf e r es with 

normal 

n al . 

i O.;:,iS in tissue the1t h s a hig h rat e o f c e ll r e 

bor.c ~.ar row, CJO. troi n t e tin a l p i thc l i a 1 a n d t h e 

h ir foll cl~ re c.' Inplcs of t i ss u tha t are v e ry sen s i

~ca ·co le · r r ap i d c e ll turnover 

Z Z ; r t2 l ., G ~ ·,·; l L C 0 - k l , l <) 6 7 ) · 
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When r adiati on i s gi ven in small dose rates with a 

time interval between tre atments , there is a certain amount 

of restoration that occurs. If restoration keeps up with 

inj ury , the deg r ee of i n jur y that occurs is controlled. 

However, a radiosensitive tumor may become radioresistant 

because a greate r percent age o f the most radiosensitive 

tumor c e lls die and those t h a t survive enter into active 

mitosis and repopulate the tumo r wi th radiore sistant ce lls 

(Bacq & lexander , 1961) 0 Repea t e d e xposure to small doses 

of radi ation produces damage t h at can be e xpected to ac-

c umula e o Shorte r inte rval time b etween e xposures will 

result in greate r effectiveness than the s ame total amoun t 

of exposure ep ra d by longer interval s ; con sequently a 

greater effect will occur if the same t otal d o s e of radia-

ion is given in a singl e exposure (Pizzarell o & Wit cofski , 

1967) . 

The a~oun of oxygen in the cell at the time of radia -

tion is r e lated o he deg r ee of severity of damage that 

occur s . Oxygen always en hances radiation effect . The 

oxygen ust be pre 

mil l is conds a e r 

nt at the inst a nt o f e xposure or within 

xposure o Radiosens itivity d e creases 

e nsion is less than 20 mm . Bg o At li tl unti 1 oxy e n 

a ou ~n . Ha . par i a l pres sure , radiosensitivi y i s re-

ce o o. e -h 1 f o i s value in 100 % oxygen . Tumors 
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onl y a few illi. . eters in size contain hypox ic cells be -

cause of micro a c lar inadequacy . By de livering the total 

r adiatio do e i. mult ipl e fr actions , c e lls may become 

r eoxygenated a o there fore more radiosensit i ve at the time 

of s bsequen - doses . Also, the failu r e for some tumors 

t o adequa e ly r eoxy enate probably accounts for the in-

abili t to control the ir g rowth (Fletcher, 19 80 ). 

T e a moun of e ll damag e that occurs from radiation 

i rela e o the . etabolic rate . If metabolism is increas -

ed by addi tion -1 activ ity just aft e r therapy is g iven, the 

lethal ffec s on the cel l are gre ater . Als o, if the 

metabo ic ra e is sl o cd do n by lowering body temperature , 

the p iod of i .e before injury is appa r en t i s l e ng thened . 

Surpri s ingl y, t c 11anipulation of thyroid function by 

ei her i ing yroid stimulat ing substances or removal o f 

he gl doc no~ effect radiosens itivity (Pizzarello & 

i cof ki, 19 67) . e bolic diseases , such as diabetes , 

mell · us , or cot. in r euse r d io ensi tivi ty of the skin . 

Similar ffer s ere s en follo inq administ ration of iodin e 

( I3r au m ' c - J . ' 1 r 7 ) . Ho;evcr, metabolic problems such as 

1.-;ypcrur ice ni do not se m to af fe t 

r i rJ -c (i' ·~ q !.: ,-.1 ,_. n 1cr , 1961 ) . 

G •. r..:r 1 ::~ ('"; o~ r: n itl ·i Ly cr ses a 
I .. ge incr ses . 

l) ~ .i or; ~- o: ,.... CJ r 0 v· h, or n ms 
.. _tJ 

ill b e more 
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radio sensitive . Pube rty is an especially sensitive period. 

Throu hou adult life, radiosensitivity changes little with 

he excep ion of the period of old age . This may be a 

reflec ion of the loss of resistan ce to any form o f insult. 

I mammals , females appear generally to be s o mewhat more 

resis an o radiation than males but the differences are 

Hea ier organisms are more r es istant to radia-not rea . 

tio than are lighter ones , although the influence of weight 

is unclear . Finally, radiati on is more damaging to animals 

experi ncinq some kind o f s tress . This is probably because 

radiation is a stress itse lf (Pizzarello & Witcofski, 1967). 

ysioloqy of the Skin 

overing tle ent ire body is an organ called the skin . 

The s n rot cts the inner ti ssue from injury , drying , and 

forei n inva ion . It transmits a ran ge of s e nsations, 

helps cgulate t e body temperatur e , and aid s in excretion 

and ln vi a in D produc ion (So dm n & Sodman, 1 96 7) . 

r 1 cpi -en. is i the oute r layer of the skin . It 

aries from onc-h- 1 r nillimeter thick over the ear lobes 

o on <Jnd onc-1 1 ': :n i lli netc rs over th palms of the hand 

an soles of h fcc . Usual ly f rom five to ten cells 

deep, l 0 L!r llCS - ;~ loo ely kni l yers of he dermis . 

s n 1 m -1/ 0 c c to h out r surface of the 

c.. r. ~.., , h e cor y c ry hi n poru mem ranc . The 
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lower border o f the e pidermis has a wavy margin, correspond

ind to papillae hich extend from the corium and form 

indenta ions in o the lowe r surface of the epidermis 

(Cairns, 1975) . 

The e idermis ma y be divided into four layers, the 

basal layer, he spinous layer, the granular layer, and the 

loose horny layer . T he surface o f the skin may also contain 

desquamated cells . This cellular stratification is simply 

a refl ction of the various stages through which basal 

cells dev lop . Eac h laye r of the epidermis represents dif-

fer en sta es in the life cycle o f the basal cell (Lever, 

1975) . 

The asal layer forms a sing l e layer of columnar cells . 

The y a e compac t nuclei and little cytoplasm . As pro-

lifer in c ll are pu hed outward towa rd the skin surfac e , 

they incr ase in size and be come the spinous layer . The 

syn h e _ ic acti i y of the pidermi s occurs mainly in the 

Sp1nOU b a gr n l.Jr layers . These layers var y in d pth 

fro wo o h rc:e ce ll in fur an i mals, to t e n or more in 

h e h u ;:1 u n ( . p a 1 n , l 9 7 3 ) . 

l.s he ce l ls 0 the pinou laye r progress outward , 

they fl n lose heir rnuclei n d other e e l-

lul r n rr < n l 1 ·S . Fln ll I 
the y u r· into f l k cs whi h are 

-,] l y s (' 
r o; h su rf a e (Cai s , 1 975) . 
J. 
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The amount of me lan i n p resent in the epide~mis parallels 

the skin color . I n f air skinn e d caucasians, the melanin 

can be found a l most exc l usive ly in the basal layer. In 

blacks, howe ve r, melani n is f ound in the basal layer as 

well a throu hout the epidermis ( Lever, 1975). 

The epidermis has no blood or lymphatic capillaries 

pres e nt in it . T h e dermis, h o weve r , is supplied with deep 

and s u p rficial blood capillary plexus . The total skin 

vascul ture is much greater than r e quired f or me tabolism 

of the c e lls o f the skin . Thus , the skin functions as a 

blood s orage r e servoir . Di ffusi o n o f gases , nutri ents, 

and e abolite s is via the dermal t issue spaces and between 

the epiderma l b a sal c e lls, through the epidermal i ntercel

lul ar p a thways a s far as the granular layer (Spearman, 

197 3 ) . s a r es ul of this organizat ion t he epidermis 

ill e xh ibi t r e pons e s to vascular dilation or c onstri cti o n 

befor e h e dermis is a f fected (Lever , 1975 ). 

ou 50~ of t h e mitotic divis ion s in the e pide rmis 

occur in he ~~a 1 a y e r . Most of the r emainder cel l 

d iJisio oc j U.:> a bove th b s 1 l ayer . Normally, the 

r a e o c ~ J 1 u 1 ( u n o v r in the b a i l ar e idermi s is slow 

sine 

arc i 

on l y roxlr~c:l e ly on e in fiv hundred basal cell s 

any one t i m (Cairn s , 1975) . 

~·.\ 1 ~::- Lev r ( 1975 ) cs irnu t e s h t the avera e normal 

t.:!p cc r~., 2 1 r-Jcrrr l n i -e: c 11 a k c s approximate 1 y 19 ays o 
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reproduce i n th e a d ult . Once the cell has formed, the time 

requi red for it to trave l f r om the basal layer to the surface 

of the granular layer is proba bly somewhere between 26 and 

42 days . The passage of the c e l l through the horny laye r 

has been calculat ed to be about 14 days. Thus, the total 

epidermis is replaced e very 59 to 75 days (Lever , 1975). 

Re o al of the g ranular l ayer or the application of 

stress to the skin's surface excites a burst of mitotic 

acti ity ithin 24 to 48 hours . A s ho r t time after the 

stress is applied there is hy p e rtrophy of the individual 

cells and hyperplasia of the whole epi dermi s (Cairn s . 1975) . 

In the skin disorde r, 

in a i ttl e as ei <J h 

psoriasis , the epidermis is replaced 

to ten days (Lever , 1975) . 

urface characteri tics of the epide rmis are dete r mi ned 

by th der nis . If epiderma l tissue is remove d fr om the 

high and raft e d to the palm, it will thicke n and t ake on 

t 1e p ern of lines characteri tic of the palm. If an 

area i subj e 

of h e c e ll ,... o 

to increased wea r , an increase in the depth 

C'...l Y" S 

nude O ~ e i cr:l is, 

cre a c i n he r · c o ~ 

arming a callus . If an area is de

he are a is recoloni zed through a n i n -

11 divi s ions in the surroun ing 

e I 11 . 197 5 ) . 

~ 0 " ~r f" l j '"') • l r: o he ~in involv · t wo mec h nisms . 

d · c · r ; 1 l s · ·: _ h f J r o u s i s u wl ile the e pithelium 
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grows in rom t h e p e riph e ry. A crust forms from the dried 

serum released by the vessels of the dermis. This crust 

produces a barrier from invasion . However, if bacteria 

enter via he hair fol licle or s weat glands , they will grow 

very rapidly . Therefo re , normal healing of the skin is 

par i lly dependent on the presence or absence of bacteria , 

crus ormation , increased circulation , and the nutritional 

components of he blood (Lever, 1975) . 

From the b havio r of the e p ider mis, certain deductions 

ha e en os ulate First , the fact that the only cells 

that divide are hose in contact with the underlying dermis 

sug es s hat some short range signals pass through the 

dermi o h e basal cells . Second, to preven t basal cells 

fro in adin the d e rmis , s o me me chanism which enforces this 

boundary must exist . Third , some system of late ral signals 

mus r gu la e the s acing of e pidermal structures such as 

hair follicl s and at g lands a irns, 1975) . 

ponsc to Radia tion 

Skin 't c ion 0 r i tion c n b e divided into acute 

and c .ronic cl rqcs . T h e veri y depends ma inly on th 

ion o the sJ-:in . fract ionation of the o al 

do c , 

Th 

s ' z" or he ur c s & Brand, lg 69 ) . 

d 1 . a :·: 1 I l c1 r y . nd nal r gion are mor radio-

s _ .. ::; i '- 1 ·; hnr Y., o:---1 n, or face ( f3ra un, al . , 
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1976) · Erythema is generally more marked above the second 

intercos tal space than below it, due to the difference in 

sympathetic tone in this region (Turesson & Notter, 1976). 

The cells of the skin that are the most sensitive to 

radia ion are the basa l cells, the root layer of the hair 

follicle, and the components of the sebaceous and sweat 

glands . Specific single dose values have been determined 

for the loss of c e rtain structures, such as 1,200 rads for 

sebaceous g lands , l, 600 rads f or hair follicle, 2, 000 rads 

for epidermis , and 2,5 00 rads for sweat glands (Berdjis, 

1971) . 

Radia tion g iven in fractional doses over a period of 

time ~ill produce a number o f c e llular changes in the skin 

hich creates a series o f responses that are interdependent. 

Early visible changes resemble any erythema. This may ap

pear with a single dose as small as 300 rad s and it will 

be apparent wi hin 24 hours after treatment. This erythema 

is a r esult of c a pill ry congest ion in the d e rmis. It 

usually fades i n 2 or 3 days after therapy (Mass & Brand, 

1969) . Braun , e al . , (1976) state that a sing l e dose o f 

800 r ads will lik ly produce eryth ema . This dose i s some-

imes rc e rrc to as . E . D. or skin erythema dose . This 

0 y yp o sponse is probably a r esult of 

h s or se ra onin rel ed by he injured cell s or it 
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may occur as a result of the release of proteolytic 

enzymes as in an inflammatory response (Mass & Brand, 1969). 

Intermediate changes in the skin are usually seen from 

the 3rd week o the 12th week. They include erythema, 

edema, increased pigmentation, dry and wet desquamation, and 

ulceration , depending upon the dosage (Berdjis, 1971). 

The skin - sparing effect of high energy megavoltage 

photons results because there is less back scatter and the 

maximum effect occurs below the surface of the skin. The 

Van de Graaf unit (2 .5 megavolt) reaches its maximum ef

fect at a depth of 0 . 4 e m. and the Cobalt 60 unit (1.25 

megavolts) reaches its maximum effect at a depth of 0.5 em. 

(Cohn, et al . , 197 2 ) . The 4 Mev Linear Accelerator's 

maximum effect is at 1 . 0 em . while the 22 Mev Linear 

Accelerator reaches its maximum effect at 3.6 em. below the 

surface (Rafla & Rotman , 1974 ). 

egavoltage radiation may produce very little epidermal 

c an e but extens ive dermal changes . These changes result 

in capillary engor ement which is demonstrated clinically 

by edema and an increase in temperature of the radiation 

field . It is not known whether the capillary congestion is 

a resul of direc capillary damage or is secondary to 

da a e of he surroundin connective tissue . This response 

is c cllc, eco ... e intense an then fa es and recurs 



24 

somewhat less i nten se ly . Following a dose of 500 rads, 

cap illary p ermeability is increased. The peak of this 

response may be seen 2 weeks after exposure. Following a 

dose of 1 , 000 rads , l e ukocytic and erythrocytic infiltra

tion can be seen in the dermal connective tissue (Mass & 

Brand, 1969) . 

Jolles and his co-workers examined the leakage of 

plasma proteins from the microvascular system into the 

extravascular space on rabbit 's flank skin using vita blue 

dye . Using a 100 kv x - ray machine, they exposed a flank to 

800 rads and within 2 ho u r s defined a blue flush that per-

sisted for 24 hours . This recurred in 9 to 16 days. 

It has been observed that no vascular permeability changes 

ake place when ani a l s a r e exposed to similar doses of 

gamma rays from a Cobalt - 60 s ource (Jolles , et al., 1961). 

Pigmenta ion during r ad i at ion the rapy r e distributes 

i sel from the basal layer upward into the superficial 

layers . This occurs because o f an increased production o f 

melanin by bo h 

the pi ermi · (L c 

ery hern is no 

he basal cell s and the squamous cell s o f 

e r, 1975) . Mass a nd Br a nd state tha t 

rerequisite f or cha nge s in pi gmentation . 

They i entify cclluJar damage resulting in increas e d p r o-

duction of w lan · d ascular chanqes r esponsible for 

ery .em ... unr ., 1 - physiolo ical processes . Multiple 
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suberythe a doses 1ay produce pigmentation and dos e s that 

produce erythema may not p roduce increased pigmentation 

( ass & Brand, 1969 ) . Turesson and Notter, in their studies 

with b ta r o radiation, demonst rated that erythema and 

pigmen a io develope d concomitantly and parallel (Turesson 

& otter, 197 ) . 

Doses a i. e rmed iate levels will kill some, but not 

all of he basal cells . The surviving c e lls will multiply 

and re lace he dead cells in a 3 to 4 week p e riod. At 

this ime a dr des uama tion or peeling effect occurs . If 

the do a e of radiat ion has b ee n sufficient to cause damage 

o the subepider:-:.al tissu e , subcutaneous fibrosis may re-

sul lso a dec reased blood supply to the epidermis will 

result in slo ·: i _. do m in the mitotic activity o f the basal 

cells . The horn - 1 y r of the epidermis becomes more 

corn ified a d ~a y o n and drain . This is referre d to as 

mois or we oc q ama ion . Only approximately 5 % of 

pa i s r ccl··inc::; - heroputi doses of Cobalt-60 radi a tion 

de elop ore ,~ou~ of ub u an ous f ibrosis (Mass & Brand, 

1 6 ) . 

I sc c 0 sc of r cdiation dcrmatiti 1 the epide r m·s 

un c .ocs n \ ~ 1' ) ~ i ~,; , .... i h e r ccaus of r a diation d ath of 

h (" . 1 (' '....! 1 .l. .- n r b --.cau. of Joss of bJood su pply du to 
( • ') c 

:.., (""1 1 ( r 2 .. 2; he rmis . The c pid rmi s will d )t ch 



26 

itself fr om the dermi s . This denudation may reveal a 

necrotic upper dermis as well (Lev er, 1975 ) . Severe changes 

such as the e u ually a re as so c iated with complications 

such as in e tion, t r auma , o r thermal burns . Even when 

these proble~s occur, conser vative ma nagement usually re

sults in h ea ing (Buschke & Parker, 19 72 ) . 

The hair f ollicle become s inactive the 2nd week after 

r adia ion e·posure . Separation o f the ha ir shaft from the 

basi lar ortion and degenera t ive change s o f the papilla 

cells and he seba e ous glan ds occur dur i n g the 3rd to 12th 

week (Berd jis, 1971 ) . 

T to fourteen days a fte r a moderate d o se of r adia-

tion, the hair may be e a ily drawn out or it may fa l l ou t 

( ker an , 1970) . By 3 to 4 weeks aft e r exposure, the ha ir 

fo llicles a d a nexa l gland are reduc ed i n number or 

elimin ed (Commi ion o f Radiothe r apy, 1976 ). A sing l e 

dose 0 350 o 00 ra s will cau s te 11porary h a i r l oss i n 

a out 3 eck · . Ho"' vcr , r eg rowth occur s in 8 t o 9 week . 

If he OS s ra d to 1,000 rad th e matrix ce l ls are 

d stroyed ~1 ich rc ults in p rman nt alopecia (Braun, et 

al . , l 76) . 

·. { . y 

he c f: c 

r 

lcS a c r port cJ in he l i ter t u re measuring 

0 [ ifft'r n frLlc ionated ~ose sche ul cs 

C.::> or.se o r d i a i on . Tl e 
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r esults o f these studie s show that smaller dose frac tions 

gi ven over longe r p e riods of time result in similar 

c ancerocidal effects with a decreased skin reaction (Gagan 

& Pe erson , 1978 ; Tu r esson & otter, 1 976 ; Hutton, et al., 

1977 ; asuda , et a l . , 1977) . 

Several studies have b e en reported on the effects of 

radia ion to the skin whe n the radiation is g iven in com

bination with canceroc i da l d rugs . When Actinomycin D, 

Adriamycin, or Bleomycin a re g iven in combination with 

radiation therapy I the effe c ts of radiation on the sk in 

are enhanced (D ' Angio, et a l . , 

et al . , 1976 ; Redpath , et a1 . , 

Hahn, et al . , 1978) . 

19 5 9; Greco, 1976 ; Mayer, 

19 7 8, Le ith, et al . , 197 5; 

Echols and u h a s ( l 9 7 6 ) d id s tud i s w i t h I 'iR - 2 7 2 1 

S-2-(3-aminopropy1amino) ethyl ophosphosphorot h iaic acid] . 

They injected his sub tance intra p e ritonea l (2 0 0 mg ./kg ) 

into ra s 15 minu cs before eac h r ad iati o n e xpo ur e . Th e y 

found his increased protection a bout 50 % o n o n e dose only I 

u his ccr ..,asc as the nu :n e r of exposures increased . 

Vers o 1 n c scrsch i dt (1975 ) i d u s i milar s t u y wi h 

fema 1 .., mice and ey 1 so n a de n open dor a l ou n d on a ch 

mous . eo h l osc ::1 i e h t rec i ved \'JR - 2 7 21 an those 

c 1 r n 0 h cl r n i r c r r· e i n l t h a 1 i y 0 . e r t h 0 e t h t 

rccei ' r 1 
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Duncan , et al . (1978) did a study using guinea pigs. 

They appli ed Kerolyt to the experimental group. They found 

the control group dev e loped erythema at doses of 3,000 rads, 

4,000 rads, 5,000 rads , and 7,000 rads. This study was 

done using ultra violet lig ht rather than gamma ray. The 

pigs treated with Kero lyt d id not develop erythema. 

Kerolyt contains sali cylic ac id 6 %, ethyl alcohol 9.4%, 

and propylene 60% by weight . Salicylic is a known inhibitor 

of prostaglandin which has been i mplicated as a mediator 

of ultra-violet -light -induce d erythema or sunburn. 

Dimethyl sulfoxide (DMSO) is a radioprotector and 

1etronidazale is a radiosensi tizer f or hypox ic cells. 

oulde r, e al . (1978) used these substances in combination 

on ra s with tumors of the skin . DMSO applied topically 

did protect the hair of radiated rat s without tumors . 

Ho ever , whe n D SO and Methron idazale were applied to r ats 

with urn or s I 
hey did not produce an increased therapeutic 

effec of radiation . 

Forsber , e al . (1978) found that they could decrease 

he skin rcac ion in he rat 's leg by injecting degraded 

starch microspheres intraarterial ly to make the l eg hypoxic . 

his rel tcs o he asic pr mise that radiation sensitivity 

is ir _c 1 y rcla cd _o the pre e nc e of exygen . Studies by 

Ovc g r I e 1 . (197 ) , L w, et al . (1978), and Leith 

( 197 ) ~how h he a plied o the skin before , during , a n d 



a f t er radi tion the rapy will result in an increased skin 

r esponse . 

e as uring Skin Response 

Ski n Colo r 
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S c ien tif ic e xp l a n a tions for skin color are incomplete 

and con ro · ~sial . SJ<: in color is formed by lig ht passing 

through th epidermis , be ing ref l ected and diffused back by 

the dermi s , passi n g once mo r e through the epidermis, to the 

e xte ior . The co lor t ha t is reflected is dependent on the 

a ount o melanin i n t h e epide rmis and t he amount of blood 

in t e dermis . hi t e ski n ma y have li tt le melanin in the 

epidermis and so h e main effec t on it s c olor will be the 

blood . In black or da rk brown skin this i s altere d by the 

a oun of pide r n 1 me l a nin which act s as a filter that 

a bsorbs more ligh a the b lue end of the spe ctrum than at 

the red . There ore , as uming t h a t all the illumi nation and 

v ie ing f c ors are kept s tanda r d , the main factors tha t 

de er ine skin olor r 

( agnus , l97G) . 

he a mo u nt o f me lanin and blood 

SY:in Rcs pon to Radiation 

_1.·_ l_7~ss ssT_ [1 __ : Lei n e r a nd Mi c ha ud (1961) us d 

1 n whi h hey r a n kc the cq ree o f s kin 

c io s 'dl l n r s rd l ' X r s sc () () I + I + + I + . 
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Magnus (1976) describes the use of color charts or colori

meter s in which definite shades of reds are matched. 

Kli germa n, e t al . (1976) used eight artists to score skin 

reaction accordi n g to a predetermined color scale. However, 

their observations were so inconsistent that they precluded 

analysis . 

Bake r and Leith (1975) used a grading system for 

evaluating skin response in the acute injury phase. This 

system ranges from 1 . 0 whi ch is no difference to 5. 0 which 

is loss of the e pidermis with necrosis present. Although 

thi s system does not include any evaluation for increased 

pigmentation , it does account for the progressive process 

of dry to et d squamation and on to epiliation of areas 

of the skin . 

al Assessmen t . Optical plethysmography 

repres e nts the most accurate me thod available to measure 

blood volume in the dermis . Re d light is absorbe d by 

oxy e n a t e d blood and is translucent to the tissue of the 

bod . The r e for e , a greater amount of light will be absorbed 

in s~i. t ha h sa g r e ater blood volume . Plethysmography 

meas res only b loo volume and it cannot distinguish between 

r ed ced inflow and d e c rease d blood volume in superficial 

esscls . 

eq i :- r·r: 

r is also a ve ry large , stationary piece of 

·/hlC li . . i s i s vc r s ility (Ryan , 1973) . 
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Edwa rd s an d Duntl e y (1 93 9) did e xtensive studie s using 

a r ef l ec a n ce s p e ctro photome t e r . The y found that e stimates 

o f oxyhemog l o b i n ma y b e made by r eflection measure ments o f 

5 56 - 5 7 mi llimicrons o f light . The y also f o und tha t the 

melanin content could be d e t e r mined by r e fl e ction measure

ments of 660 - 680 millimicrons o f li ght . 

The Photovol t Re f l ect ion Me t e r Mode l 6 1 0 r e cord s t h e 

intensi y of reflected illumi n a tion throug h each of thre e 

filters, red, green, an d blue (De kl e ine, 1955 ) . The p e a k 

trans ission of the r ed f i l te r i s 420 mil l i mic r o ns . Th e 

peak ransmis s ion of t he g r een fi l t e r is 5 25 mil limicr ons . 

T e p eak ransmis ion of the blue f i l t e r is 65 0 mil l imicron s . 

The ins rument is delicate e noug h t o r ecord d if fe re~ce in 

the de J ree of tanning caused by different exposure s t o t h e 

sun ( Lask r, 1 5 . ) . Ch u , e t a l . (1 9 60 ) and Tru esson an d 

o t r (1975) used an updated mode l 67 0 to me a s ure co lor 

chan cs due o x-irradiated s kin . The y u s d the r ed f il ter 

(578 

filt 

i lli ticron) to measure oxyh emo g lobin a n d t he green 

(6 0 illirni ron) to me su r e me l a nin . Ch u , e t al . 

s a hls wr s n ·c ssary because pigmcnta ion a nd blood 

flo ~ 1ncrc s he s me tirnc a nd th is wil l prov i de a 

c ho of CJl,... l ql i . .,hin hes wo effec t s . 

ri urcsso (1 ~0 cr (1975) collected -heir mea ur emcn 

("" f' (_ ) Y.. I co:. ,0nr1 .c efo r the irst rea en 

s 
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Chu, et al . (1960) s t a t e d that selecting arbitrary days to 

measure the color changes may result in inadequate data. 

Since the variabili ty of the individual sensitivity enters 

into the skin phenomenon, it is possible that a strong re

action could be overlooked . 

Harris , et al . (1932 ) measured only the irradiated 

area . Chu, et al . (1960) and Jansen (1953) used a simple 

method o f expre ssing the data in terms of the percent of 

normal skin color . They took readings of the adjacent 

normal skin on both sides o f the portal of entry and obtain

ed a ratio of radi a ted skin to non-radiated skin time s 100. 

Thi s me thod comp e nsates for normal variation in skin color 

due to p e riphe ral blood f low or variations in skin pi gmen t. 

Dekl eine (1955) used this instrument to measure skin 

color af e r p lastic surge ry . Daniels (195 8 ) used this 

inst rument to measure erythema produced by sunlight. 

Lask e r ( 195 4) used it to meas ure skin color in a Mexican 

es t izo popula i o n . 

~ u r si nq Ca re of the Skin 

u csted arc of the s kin during r adiati on treatment 

varies wldely . so e p ti e nts are g iven very s p ecif ic in-

s rue lons on how o care f or the skin and others are given 

no s e lal ins rue ions at a ll (T homas , 1967) . 
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Leaky , et al . (1979) s uggest s that patients receiving 

ext ernal beam radiation may take a shower but must avoid 

the use of soap on the portal of entry. Elliott (1977) 

and Thomas (1967) also sugges t that soap would have a dry

ing effect . Isler (1971) and Behnke (1973) suggest that 

patients should bathe with caution with mild soap and water. 

Craytor (1970) r e commends that no washing should occur over 

the por al of entry during the t ime the patient is receiving 

radiation herapy . All o f t hese authors stress the 

importance of not rubbing the skin and not removing the 

markin s which denote the p ortal of entry . 

Sev e ral authors caution against the u se of cosmetics, 

po ders , e rfume s, or ointmen ts on the portal o f entry. 

any perfumes and cosmetics contain alcohol which dries the 

skin . Talcums con a in talc which is s mall metal particles 

that increase h ea to the portal of entry during therapy 

(Thomas , 1967; Isler , 1971 ; Elliott , 1977; Baldando & 

S ahl , 1978) . Some home reme dies and beauty aids contain 

me al particles such as zinc a n d bismuth . These substan c es 

also increase h ea t to the skin, thus increase skin re-

ac io (Leaky, et 1 . , 1979 ; Craytor , 1970) . 

uticn s shou1 no apply heat in the form of hot com-

presses, hea in 1 
Gds, o r ho wa er bottles to the portal 

19 7; Cray or, J970; Behnke, 1973 ; 0~ n y 0 ....... 35 , 
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Elliott, 19 7; Leaky , et al., 1979). No reference to the 

appli c ati on of cold was made although Baldonado (1978) 

s uggested pat i en t s s hould avoid extremes of temperature. 

e t r ea I e nt area s hould not be exp o sed to direct 

sunli g h . The skin i s much more s e nsiti ve to sunlight and 

i l l eas i ly d e e lop a s e ve re sunburn (Thomas , 1967; Craytor, 

19 70 ; ehnke , 19 7 3 ; E l liott, 1977; Baldonado, 1978; Leaky , 

et al . , 197 9 ) . Thoma s (1 967) sugges ts tha t the pati ent 

recei ing radi a tion to an a r ea of the head or neck should 

ear a scar f o r hat i n the sun . Be hnke (197 3) suggests the 

use o f a r o e i 1e cream , Uva l , whe n go ing out into the 

sun . 

Re s ri ti ng ga rments such a s bras, gi r dles, tight 

collar s , an d r ost h e sis shou Jd not be worn ove r an i rradi

at e d fi e l d unl ess abs o lute ly necessary (Thomas, 19 67 ; 

Beh e , 19 7 3 ) . Pa ients receivi n g rad i tion to the head 

s oul d car a loose fi ting wi g on ly when absolutely ne c e s-

sary . 

e c ou 

includ 

(196 7 ) 

cloc .1 

Al so , pu i~ n s ho norma lly we ar d enture s are 

LC no 0 .rr2 r t h rn i f r e c e iv i ng therapy that will 

oral c o u (Leaky , et al . , 1 979 ) . Thomas 

u ~ ~ s _d ly in on the radi a ion f i e ld for extend d 

vnicJc . B hnke (1 973 ) s u g g e t s s tarched 

r;"J 1 
i "'" i __ i n q o he skin . y l o n und e r qa r m nt 

e .d _o r r . J ; j 1.~ 0 r l nd k h =- skin mo · s Co o n 
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undergarments tend to absorb moisture and keep the skin 

dryer . omen who are gett ing radiation to the chest wall 

after ma stectomy surgery are advised to wear a cotton 

t- s hi r t next to the skin ( I s 1 e r , 1 9 7 1 ; Behnke , 1 9 7 3 ) . 

If the portal of entry is located in an area that tends 

to be very moist, cornstarch applications are recommended 

(Leake , e t a 1 . , 1 9 7 9 ; Behnke , 1 9 7 3 ; Is 1 e r , 1 9 7 1 ) . If the 

portal of entry is very dry, bland ointments such as baby 

oil, vitamin A & D ointment , or lanolin are recommended 

(Leake , et al . , 1979) . Applicat ions of calamine lotion 

without phenol at l e ast three to f our times a day, or 

daily applications of gentian violet to provide relief from 

soreness and itching is re commended by Thomas (1 96 7). 

Craytor (1970) suggests applicat ions of Crisco f or itching. 

ost skin r eactions end at the dry desquamated stage . 

Ho e e r, the y ma y advance to the wet desquamated stage . 

There may be blisters and loss of the superficial layers . 

This area s hould be cleansed with a gentle spray of half 

strength peroxide and normal saline and allowed to air 

dry . The patient s h o uld be e ncouraged to leave the area 

ex osed as of e n as possible . At this point, the area is 

very s s c ..... p i l o infection . If dressi ngs are necessary , 

non-a · he s 1 8 pa s , T lpha pa s, Microderm, nonall e rgi c ape 

a a .... ,, r ~ 1 c 1 x ere recommended (Leake, et al . , 1979; Thomas, 

196 7) . 



Summary 

The advancemen t fr om the first external beam radia

tion the rapy machine deve lope d in 1920 to the current 

sophi s ticate d 20 megavolt linear accelerator used today 

demon s tra t es the rapid devel opment of radiation as a 
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t era eu ic odali y . The ob j ecti ve of radiation therapy is 

to kill a opulat ion of abno r ma l c el l growth. Mitotically 

act i e cell s as we ll as poor ly diffe r entiated cells are 

more r adi o sens it ive . Oxygen e nhance s the effect of radia-

ti o n . The g r eates t lethal effec t to cancer cells and to 

normal cells can b e obtained by giving a large dose of 

r adiation in a singl e exposure . Th is method also results 

in t he greatest numb e r of side- effects . Repeated small 

doses given over a period of time produce damage that can 

be ex ected t o a ccumulate . This method al lows for some 

r esto r tion to occur but there are less side effects . 

During periods of rapid growth, espe cially puberty, mamma l s 

are more radiosensit i ve . Other fact ors re l ated to radio

sensiti ity include metabolic rate and possibl e stress. 

T e sc eri y of skin r e ac ion to radiation is relat e d 

to t c anoun of r iation g ive n , the amo unt of time between 

doses he ize a nd h p e o f h e surface . The mos t 

r a iose . 3 i vc cclJs in he skin are he ba a l c e ll s , th e 

roo o£ he h r oJlir. lc , he scbac ous a nd s we at g l a n ds . 
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Skin r eac t i ons include erythema, increased pigmentation, dry 

and wet desq uamation , and denudation. Other factors ef

fect ing skin r e action include heat, sun exposure, trauma, 

an d infection . Sk in reactions have been measured using 

rating scal e s , color charts, and lights that reflect off the 

s k in . Th e photoe l e ctric reflection meter represents the 

most obj e ctive wa y to measure erythema and increased pigmenta

tion . A r a ting s ca l e must be used to describe dry and wet 

de s qu ama tion a nd den udation if they occur. 

u ch d' s c r e p a nc y exists in the nursing literature as 

to the best e thod t o prevent severe skin reaction and what 

t o d o if thi s occurs . Most reactions do not progress 

be yon d d r y desqu a a tion . Th e use o f various ointments and 

powders a r e re c ommende d by some authors. The extent to 

which bathing re e nts or e nhances skin r eaction is un-

c er ain . Since nu r s ing ' s contribution to the pati ent is to 

foster effcc ive b e h a viors , knowl e dg e of what b ehaviors 

bes cr e o protect the s kin of the patient receiving 

Cabal -60 radia ion the rapy i s i mportant . Results fr om this 

s udy will iv the nu r se va l id data conce rning de cisions 

o a he he skin be in g exposed to radiation with water or 

o no ba he e sk in a t a ll d u ring the treatment period . 



CHAPTER 3 

PROCEDURE FOR COLLECTION AND 

TREATMENT OF DATA 

This study was a field quasi e xp e rimental type study. 

field experiment is a research study in a real existing 

socia l situation in which the p henomenon of interest normally 

occur s (Polit & Hungler, 1 978) . This study was conducted 

at the · m. and Elizabeth Mon c rief Radi a tion Center in Fort 

orth, ~exas . Ea ch subj ect re c e ived Coba lt-60 radiation 

t erap to the head and neck , chest , or back . 

Th field exper iment is easi l y contaminate d becaus e of 

t e difficulty in controlling a ll the va riables. Despite 

these dif ficulti e s , field studies are ve ry worthwhile in 

nursi ng research because the reali sm o f the sett ing make s 

the s d y more mean ingful and generali zable (Polit & 

Hu g 1 e r , 19 7 8 ) . 

The cri cr ia or a true e xperimental design are : the 

ex erincn e r docs something to s ome of the subjects, the 

ex erl~~. e tc in roc ces one or mo re controls over the 

exper · ·: 1s . ul r- it u. io , and he e xperimenter assigns s ub-

jec s L 0 '- x c ri . en a l a nd contro l groups on a r andom 

38 



basis (Polit & Hun g l e r, 1978). 
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A description of this study 

using this criteria will be given. 

Manipulation 

The independent v a riable manipulated in this study was 

daily bathing the por t al of entry with water. Subjects were 

assigned to one of two groups. The control group was al-

lo ed to bathe the portal of entry once daily using water 

only . The experimental group was not allowed to put any

thing, including wate r, on the portal of entry. Therefore, 

the e perimenta l group coul d bathe but had to take special 

precautions not to get soap or wat e r on the portal of 

en r . 

Contro ls 

Because this study was a fie l d s t udy , particular at

tenti on was placed on contro lli n g t he variabl e s. All the 

participants were receiving the same dose e xposure eve ry

day, 5 days a week , for 5 weeks . Each s ubj e ct r e c e ive d the 

en ire course of treatment in the same r oom, from the s ame 

Co al -60 ma chine . The subjects were adul ts, 20 yea r s o f 

age or older . A 1 instructions and me asurements were done 

y c same invcs igator . Each subject was measured just 

af er he i h, en h, ifteen h, twentieth , twe nty-fifth 

r ea ~en n 2 ~ k~ f er he final treatment . 
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To control the variability within the individual sub

j ect, readin s were take n from the portal of entry and from 

the adjacent norma l skin . A difference score was obtained 

by su tracting the score of the radiated skin from the 

score of the nor,al skin . This difference score represented 

the actual change that occurred . 

Randomizat ion 

umbers we re drawn from a table o f random numbers. As 

the number was drawn, it was a s signed to alternating groups. 

Each su j ec was given a number upon entering the research 

and placed in the group in which the ir number had been as-

signed . 

Setting 

This s udy os conducted at the Wm . and Elizabe th 

o crief Rudia ion Center, 1425 Elder Place East, Fort 

or h, Te' s . T i - ccn cr hou cs six pieces of therapy 

equip n n which inc 1 ud a Van de Graaf unit, a Cobal t-60 

unit, In cJ 8 mev . Line r Acce J erator . It ha s the 

capa i 1 i y 0 inC) 150 atient p er day . 'Th center 

s a s hool of H~dio hera py Tcc hnolo Y and uclear Medical 

T c n 1 nr y . p1 1y.-:ii ia --· from ad iology proCJram in orth 

T x - s ro , t...: 

cc ( I h s ')) 'u J 1 -ll.: c crn[)loyce . 

In addition o this, 

Ear.h r-dioth rupi 

he 

is 
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assi gned certain ti es of the day to provide therapy for 

his/her patients . The radio therapist was present each time 

the patient received treatments. Agency permission is 

incl uded in this text (Appendix H). 

Population and Sample 

Eighty subjects we r e d r awn from a population of pa-

tien s receiving Cobalt-60 radiat ion therapy. 

for participating subjects were that they: 

1 . ag r eed to pa r ti cipate in the study 

2 . were 20 years of age or olde r 

The criteria 

3 . were to receive Cobalt - 60 radiation therapy to the 

chest , back, or head and ne ck 

4 . were to receive 200 rads a day, 5 days a week for 

5 weeks . 

All subj e cts that developed an in fection or severe 

injury to the portal of entry we r e e l imin ated. The radio

therapist ret in ed the right to withdraw a ny subj ect for any 

reason during t e study . 

Protec io of Human Rights 

Each su j e ct ho Tte t he criteri a wa s randomly assigned 

and hen i vc a oral e xpl na ion of the study by the in-

es in or ( c dix ) . Eac h s ubj e ct wa s a sked to sign a 
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con sent for D that was also signed by the investigator and 

the medica l radiothe rapist (Appendix A). 

The subj e cts assigned to the experimental group had to 

take pre ca i o ns not to ge t t he portal of entry wet at any 

ti e d uri . g t e 7 we e k period . Therefore, they could not 

take a co~plete b ath for 7 weeks . The experimental subjects 

rece i i n g erap _. t o the h e ad could not wash their hair for 

7 eek s . T e pra ctice of allowing patients to bathe the 

port a l o f e t r y with water only was being practiced in the 

s et t in . There~ore, for purpose s of this study, the more 

conser ati ·e rac tice of not bathing was introduced to 

det e r ine i~ t e degre e of skin r e action could b e r edu c ed . 

Th ~ c o ll e cti o n o f data was done wh en the subjects came 

to t c Redia io . c nte r for The rapy . The length of time 

n e c essar · t o perform he tes s wa approximate ly 10 mi nutes . 

T c be r: e i s o f the study as explain e d to the subj e ct, 

in cluded oc t r kn o wledge of the care of the skin durin g 

t herapy . 7·. ·so , h e subject in this study had acces to 

inve stigator who i s an on co logy the c los · p c '/ i i o of t h 

cl i n icd] ~ p e r l ist . 

I~]_} .-;, ;':Jj c s 'C e in for me d o f the ir righ ·t 0 withdraw 

f r r;:--1 r.c s- : (~ .. 7j Ll . y i mc it· hou . any e ff e c to h - mann e r 

i .., . cr. t r .. ~ " .. (' .... ~ C l r ' u c d . Each ubj e t wa <Ji v c n 

r C' no used in a ny w y h 
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Approval was obtained f rom Texa s Woman's University 

Human Subjects Review Committee . Forms submitted to this 

committee are included in th i s t ex t (Appendix B). A 

writ ten descri ption of the o ral exp l anation g i ven to the 

subjects is included in this text (Appendi x C). 

Research Instruments 

Skin erythema and pigmentation we r e measured by t he 

use of a photoelectr ic reflection me t er (Pho t ovolt 670 ). 

The ain unit of this instrument includes an indicat i ng 

galvanometer, controls, and a constant voltage transformer . 

The search un i houses a lamp and the photo c e l l . The light 

from the l amp passes throu g h an exchangeable glass filter 

of known optical property and through an aperture in the 

pho ocell and on to the surface o f the skin . The li ght that 

is re lected from the skin acts on the photocell which 

produces a rcadin on the ga lvanometer (La s k er , 1954) . 

n area of a proximately 2 . 5 em . square was illumi n ated 

with ligh of w elength of 578 millimicrons . Light o f 

his wave lenc h is a sorbed by oxyhemag lobin (Chu, t al . , 

1960) . The r cfl c ion li h i measured and r ead from n 

a ache me cr . The in rcdse in pigment a ion i r egist red 

i he same , c:ln c but with a light of a w vel e n th of 0 

i 11 i :·, 1 c ron s ( .. p c d i x F ) . 
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Each week the search unit was placed flat against the 

portal of entry and readings were obtained using both the 

5 8 interference fi lter and the 660 interference filter . 

This same procedure was repeated on the norma l skin of the 

ajacent side of the subject . 

_he Eaker - Leith Grading System was used to assess the 

degree of dr and moi st desquamation that occurred . This 

systeD rates h e degree of skin r eaction from on e, which is 

no reaction , to five, which is moist desquamation with 

necros · s present (Appe ndix G) . 

Dat a Collection 

As patien s were admitted to the Radiation Center for 

Cobalt-60 radiation the rapy t o the head , n eck, or chest, 

they ere aske d to par ticipat e in the study . Demographic 

data including age , s ex , rae , and color of the skin using 

t he hotoelcctr i reflection meter were obtained . Subjects 

ere randomly assigned to the experimental and control 

groups b the u s of a table of random numbers . Th con -

r ol roup w given oral n wr itten instructions for skin 

are ha in c lu c ba bing he orta l of e nt ry daily with 

wa e~ only (h p n ix D) . The experime n al g roup was gi v , n 

w i - en n s ructi o n for kin c re h at exc1 u ed 

1 of en try durin th rc t mc n t peri o 

(;:.. .~e .. d1 .. !· .. ) . 
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When the subjects came to the radiation center for 

the fifth, tenth, fifteenth, twentieth, and twenty-fifth 

treatmen ts, the portal of entry was measured with the photo-

electric reflection meter. The normal skin on the opposite 

side of the portal of entry was also measured. A difference 

score was obtained by subtracting the score obtained from 

the radiated skin from the score obtained from the normal 

skin . Subjects were also given a grade using the Eaker

Le ith Grading System . Thes e same procedures were performed 

when the subj e ct came back to the radiotherapist 2 weeks 

aft e r the las t treatment was given (Appendix I). 

Pilot St udy 

A p i lot s tudy was conducted to familiarize the re-

sea r cher wi t h the us e of the Photovolt 670, to organize the 

method of data colle ction , to dete r mi ne the accessibili ty 

o f subj ects . Ea ch s ubj ect was randomly ass i gned to the 

e xpe r i en t al a nd c o nt rol g roup by use o f a table of random 

nu mbers . The f irst t wo subj e cts in each group were used 

fo r h e pilo study . Each s ubj e ct was measured with photo-

e lec ric r e l ee ion meter as plann e d in the study except the 

2 eek f ollowup r eading was de l e t e d for the pilot . 

An analy i of ariance on th is 2 x 6 r e p ea t ed me a s ur e 

es · c=.;n rc calc no si nif icant diffe r ence in he in c r e se 

i . cry he .. a in e a he a nd h e no-bathe g r oups 
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( F= 5 . 7 7 I d . f . = l, p . > . 0 5) . The obtained F was only . 22 

l ess than the estimated F ratio. The same statistical 

test revealed no signif icant difference in the increase in 

pigmentation in the bathe and the no-bathe groups (F=.ll3, 

d . f . =l , p . > . 05) . 

Two other problems ide ntified in the pilot study were: 

1 . the access ibi li ty o f patients receiving Cobal t-60 

radi a tion wa s limited becau se only one radiotherapist agreed 

to allow the researcher to a sk his patients to participate 

in the study 

2 . the s ubj e cts devel oped a dry, crusty skin that was 

not d emon s t r at e d in the readings from the refle ction me ter. 

Based on the f ind ing s during the pilot, the original study 

was al e r ed in the followi ng way : 

1 . in c l u d e pati e nts recei ving Cobalt -60 to the head 

an d n e ck 

2 . exten d the da ta collection period from 6 month s 

t o 16 mon hs 

3 . r a e he s kin usi n g the Eaker-Le ith Rating 

S cal e ( pp n ix G) . 



Tre atment of Data 

A repeat ed me asure s Quasi Experimental design was 

us e d . 

0 TO TO TO TO TO 0 

R 

0 TO TO T O TO TO 0 

Seven observations we r e made on e ach subject . Each 

observation c onsisted of three dif fe r ent mea surements: 

an erythema difference scor e , a pigmentation difference 

score, and a rating from the Eak e r-Lei t h rating scale . 

For analysis the data was grouped a ccording to the 
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anatomical site b e ing r adiated . Mean e r ythema di fference 

scores , mean pigmentation differen ce sco res , and me an r at e s 

were calculated . 

For Hypot si I : There is n o significan t d i ffe r ence 

in the increa e in erythema of the skin exposed to Cobalt - 60 

ra ia ion in ho ·c patients who bathe and those who do n ot 

bathe . 

pea c 

An analysi of variance was done on t h is 2 x 7 Re -

eas ur cs esiqn with repet ition over factor B 

di ion osc) 

For fly o he l s I I : There i no sign i ficant dif fere nc e 

in h lr.cr 'c ~ - in picrncn · ion of he sk i n e xpo ed o 

Co 1 -60 rac· 1 c lOn ln rhos p ti n s who b h e nd ho se 

0 G) .0 e . -'· n olysi o v riance v s done on hlS 
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2 x 7 Repeated Measures de sign with repetitions over 

factor B (radiat ion dose ) . A repeated measures design was 

chose n becaus e both the experimental and control groups 

were expose successive ly to all levels of radiation 

therapy . This design achieves the highest degree of com

parability amon g subjects receiving the same different 

treatment level s and provides compa risons involving highly 

homogen e ou s ma t e rial (Dayton, 1970). 

For Hypoth e sis III : There is no signifi cant difference 

in h e d eg r e e o f skin reaction to Cobalt-60 radiation as 

easured by the Bake r - Le igh Ra ting Scale in pati ents who 

b a t he a nd those wh o do not bathe . A Man-Whitney U test 

wa s done on the hi g h e t rate given to each subject during 

the trea t men er iod . The Man -Whitney U test was chosen 

because t he Bakc r -Le i t h Rating Scale a ss i gns a numbe r value 

(one o f i ve ) o t h e s k in reaction . This represents weak 

in erval scaling and docs not rn et the r e quir emen t s for a 

parametri t s . The un - hi tne y U i s on e of the most 

0 r ul non- r arn ric t e ts and i a u se ful alternative 

0 th me ic t est (Siege l, 19 56 ). 



CHAPTER 4 

ANALYSIS OF DATA 

The problem of this study was to determine the effects 

of bathing or not bathing on the degree of skin reaction 

occurring in patients receiving Cobalt-60 radiation therapy 

to the chest , back , or head and neck. 

Description of the Subjects 

Eighty - two subjects were admitted to this study . 

Forty- one subjects were assigned to the experimental (no

bathe) group and forty - one subjects were assigned to the 

control (bathe) group. A total of fifteen subjects were 

dropped from the study for a variety of reasons. Six 

subjects were dropped bec a us e therapy was discontinued 

at the patient ' s request . Three subjects missed several 

treatments because of personal problems. One subject 

was dropped for each of the following reasons: infection, 

head injury , emergency surgery , me tastatic lesion in the 

femur , and de th . One subject was droppe d b e cause she 

cl arly did not comply with the instructions given to her 

for skin care . She washed the markings off the portal of 

en r the first we k of thcr py . A total of seven subjects 

9 



were dropped f rom t h e e xperimental group leaving thirty

fo u r s ubjects in this group. A total of eight subjects 

were dropped from the control group, leaving thirty-three 

in this group . 

Pri ary Diagnosis 

There were seven d ifferent primary diagnoses among 

the subjects . Twen ty-nine subjects had lung cancer, 

twenty - one were post mastectomy, and ten had primary brain 

tumors . Five subjec ts had breast cancer which had not 

been treated surgi c ally . The r e was one subject who had 

cancer of the lary nx and on e who had cancer of the tongue. 

One subject had an undifferentiated tumor o f the neck . 

(Fig . 1) 

Sex, Race , and Age 

Forty- one , or 6 1 .2 %, of the subj cts we r e fema l e . 

50 

Twent fe a l es were in the expe r ime nta l group wh ile t we nty-

one were in the control group . Twe nty- s i x , or 38.8 %, o f 

the subjects were male . Fourte en ma l es were in the exper i-

mental group hile twelve we r e in the con tro l group . 

2 ) 

(F i g . 

The mojori y of the s u jects were white . Fifty - six , 

or 83 . 6 S. , .. ; ~ ... c w- 1 _ hil c only e l ven , or 16 . 4 °~ , we re 

c~ . ~wen 1 - inc wh i es wer - in the experime nt 1 group 
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and twenty-seven wh ites were in the control group. Five 

blacks were in the experimental group and six blacks were 

in the control group . (Fig. 2) 

Ages ranged from twenty to eighty but 85 % of the 

subj e cts were forty years of age or older. The mean age 

for the total group of subjects was 56.73 while the mean 

age of the experimental group was 58.43 and the mean age 

of t he control g roup was 54.86. (Fig. 3) 

Radiation Sites 

52 

The sixty - seven subjects received radiation to one 

hundred and eleve n different sites. Forty-eight subjects 

received radiation through the a nterior chest. Fifteen 

subjects received radiation through the back. Twenty-four 

subjects received rad i a tion bilaterally , through both the 

left and right sides of the head . Thirty s ubj ects received 

radiation to one site . Thirty - one subjects received 

r adiation to two sites . Three subjects received radiation 

to three sites , and two subjects received radiation to all 

four sites . (Fi 

Er thema Diff cans 

Pho 0 ol er thema readings from the porta l of e ntry 

of each si c r rom th Pho ovolt erythema 

rea in o e j cen norm 1 skin to obt in the erythema 
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difference score for that p ar ticu l a r anatomical site. Site 

erythema difference means wer e c a l culated for each of the 

seve n r e peate d measure s obta ined f r om the experimental 

(no - bathe) groups and from t he control (bathe) groups. 

This is shown in Figures 5 1 6, 7, a nd 8. 

Pigmentat ion Diff e rence Mean s 

Phot ovo lt pigmenta tion read ing s from the portal of 

entry of ea c h si te e r e subtracted from t h e Photovol t 

pigment a t ion r ead ing of the adjac en t no r mal skin to obtain 

t he pigment t i on d i ff erenc e score for t ha t par ticular 

a n atomic al s i te . Site pigmentation diffe r e nc e means were 

c alculated for each of the seven repeat e d measure s obta ine d 

fr om the e per i me n ta l (no-bathe ) g roups a nd from the 

co trol (bathe) g r o up s . This is shown in F i g u re s 9 1 10 1 

11 I a nd 12 . 

Skin Chan c Rate i· ea n s 

Each time er the a a nd pigmentation readings were 

taken , each site w s g 1v n a skin cha nge rate (1 .0 to 

5 . 0) usin he akcr - Lci h Ra tin Scale . (Appendix G) 

Si e ski c a n c rate mea n s we r e calculated fo r ea ch of 

t e sc en re eatcd .easures o bta ine d from the experimental 

o - 1 c) ro ps a n d from t h e c o ntrol (bathe) groups . 

~ is 1 s s O\-.; 
Fig res 1 3 , 1 4 1 15 1 and 16 . 
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_Findings 

The findings of the statistical analysis will be 

presented for each o f the hypotheses. Additional find

ings will also be presented . 

Hypothe sis I 

There is no significant difference in the increase 

69 

in e rythema of the skin e x posed to Cabal t-60 radiation 

in t hose p a tients who bathe and those who do not bathe . 

An ana ly s i s of variance was done on the erythema 

difference s core s for each of the four different anatomical 

s ites : ches t , b a ck, ri ght head and neck, and left head and 

n ec k . (Tab l es l, 2, 3 , and 4) A 2x 7 repeated measur es 

design was used wi th r epet ition over factor B, radiation 

dose . Facto r A r epr esents the exper i mental variable, no

bathe and bathe . 

On all four d i fferent anatomical sites, erythema 

difference scores i ncreased as the radiation dose 

increased . (Fac or B) Howe v e r, this increase does not 

differ significantly i n th e no-bathe group from the bathe 

group . (F c or 1) Therefor e , the hypothe sis wa s not 

rej ec e . 



So urce 

A- Bat e 

B 

B 

Sa 

BSa 

ccep H 
0 

Source 

e 

Sa 

e . 

Table 1 

Anova for Che s t Erythema Difference Scores 

Betwee n the Bathe and No-Bathe Groups 

d f ss MS F E(F ) 

1 61 .7 15 61. 715 . 881 7.243 

6 1 595 . 219 265.87 55.05 2.751 

6 59 . 93 9 . 9 8 2.06 2.751 

46 3 2 20 . 116 70.00 

27 6 133 . 28 4.83 

= 8 *= sig n i f icant v a lue 

Ta bl e 2 

A no va for Ba ck Erythema Diff e renc e Score s 

Be een th e Bath e and No - Ba the Groups 

d f ss M F E {F ) 

1 11 3 . 157 1 1 3 . 157 8 . 74 9 . 527 

6 336 . 77 56 . 08 18 . 76 3.07 

32 . 96 5 . 4 9 1 . 8 4 3 . 07 

13 l f) 8 . 212 1 2 . 9 4 

8 232 . 85 2 . 9 9 

. ·= 15 = i nl ica n value 

70 

p 

.01 

.0 1* 

.01 

p 

.0 1 

.0 1* 

. 01 



Tab l e 3 

Anova for Righ t Head & Neck Eryt hema Difference Sc ore s 

Between the Ba t he and No - Bathe Groups 

Source df ss MS F E (F ) p 

A- Ba t he 1 16 . 41 16. 41 . 2 9 7 . 959 . 0 1 

B 6 1184 . 13 19 7. 3 6 25.05 2. 94 . 01* 

AB 6 40 . 29 6 . 7 2 . 85 2 . 94 . 01 

S a 22 1246 . 92 56 . 68 

BSa 132 1039 . 58 7. 88 

ccep H = 24 
0 

*= s i gnif icant value 

Table 4 

no a for Lef Hea=~ & c e k Erythema Difference Scores 

c een the Ba th e and a - Bathe Groups 

Source df s MS F E (F ) p 

- Ba h 1 2 . 32 2 . 32 . 027 7 . 959 . 0 1 

B 6 1114 . 26 18 5 . 71 20 . 12 2 . 940 . 01* 

6 101 . 70 16 . 95 1 . 83 2 . 940 . 01 

Sa 22 1113 . 87 8 5 .6 8 

132 1?19 . 18 . 23 

i -.e II :: -2 . *= sic ni can val u e 
C: :. 

') 

71 



Hypothesis II 

There is no significant difference in the increase 

in pigmentation of the skin exposed to Cobalt-60 

radiat ion in those patients who bathe and those who 

do not bathe . 
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An analysis o f variance was done on the pigmentation 

difference scores for each of the four different anatomical 

sites : chest , back , right head and neck, and left head and 

neck . (Tab les 5 , 6, 7, and 8) A 2x 7 Repeated measures 

design was used with repetition over factor B, radiation 

dose . Factor A represents the exper imental variable, 

no - bathe and bathe . 

On all four differen t anatoDical sites, pigmentation 

differe nce scores increased as the radiation dose in-

cr as c or B) However , this increase does not diffe r 

significan 1 in the no-ba the group from the bathe group. 

(Factor A) Therefore , the hypothesis was not r e j ected. 

H pothesis II 

T e re is no sl nificant differenc e in the degree of 

skin reac ion o Cobalt -60 radiation as measured by 

the B kc -Lcitl Rat in 

a d thos o do not 

Scale in patients who bathe 

the . 
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T ab le 5 

nova for Ches t Pigme nta tion Difference Score s 

Between t h e Bathe a nd No-Ba t he Groups 

Sourc e df ss M S F E (F) p 

· - 3athe 1 43 . 4 4 43 . 44 . 8 9 7 . 243 . 01 

B 6 1475 . 91 2 45 . 99 48.52 2 . 751 .01* 

B 6 78 . 55 13 . 09 2.58 2. 751 . 01 

Sa 46 2244 . 85 48 . 80 

Be: a 276 1399 . 25 5 . 07 

cc e pt II = 
0 

8 *= signifi c a nt va l ue 

Ta ble 6 

!\nova or c k Pi gmentat i on Di fferen c e Score s 

e t cen the Bathe and No - Ba t he Groups 

So· r ce f s 1S F E (F ) p 

r:, - > -'- c 1 12 . 015 12 . 015 . 59 9 . 527 . 01 
~ ~ L 

B 6 306 . 583 51 . 1 14 . 16 3 . 07 . 0 1 * 

.B 6 19 . 234 3 . 21 . 889 3 . 07 . 0 1 

s 13 26 1 20 . 34 

3C r_A 78 2 81 . 66 3 . 61 

I"\ c r:; (' !-' 'l 
.. 5 = s i c ni ic n a l ue 

/, .. 
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Ta ble 7 

Anova for Right Head & Ne ck Pigmentation Difference Scores 

Between t he Bathe and No-Bathe Groups 

Source df ss MS F E(F) p 

- Bathe 1 31 . 58 31.58 . 44 7.959 .01 

B 6 6 24 . 87 104.52 14.52 2.94 . 01* 

AB 6 6 6 .2 5 11.04 1.54 2.94 .01 

Sa 22 1564 . 41 7 1 .11 

BS a 132 947 .7 4 7. 17 

cce t H = 24 *= s i g nifica nt value 

Table 8 

n o e for Left L e d & e ck Pigmentation Difference Scores 

Be t e n the Bathe and No-Bath e Groups 

Source df s s F E(F ) p 

h 1 2 . 55 24 . 55 . 384 7. 959 . 01 

6 00 . 52 100 . 0 18 .20 2.94 . 01* 

l G 1 1 2 . 7 2 18 . 78 3 . 4 1 2 . 94 . 01* 

s 22 1 0 . 0 l 63 . 81 

32 7 2 5 . 3 5 . 50 

n.C CL..- } : . . 2 . ..-i (;nific nt value .. 



A 1an -~hitney U t e st was d one on the highest rate 

g i ven to each sub j e ct fo r eac h of t he three anatomical 

si t es ; chest , back , and head a nd n e ck. (Table 9 , 1 0, and 

11) 

Ta b le 9 

an - ~.Vh i tney U for Ches t Hi g h Rate Betwe e n 

The Bathe and No - Bathe Groups 

Sourc e Ra nk Sum U z p Signif i canc e 

o athe 617 . 5 2 66 . 4437 .3 4 09 . 01 

Bathe 

Acc e p t H 
0 

So rce 

'o a the 

at e 

Accc 
0 

558 . 5 

= 48 *= sig n i fi c ant value 

Tab l e 10 

n - \ 1h i t n ey u for Back Hi gh Ra te Bet wee n 

h e Ba the a n d o - Bathe Grou p s 

Rank urn z p Sig n if i canc e 

81 . 5 36 1 . 061 . 15 62 . 01 

38 . 5 

. = 15 = ic ni lea n v a lue 
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Table 11 

an - .,-. i tney U for Head & Ncek High Rate 

Bet·ee the Ba the and No - Bathe Groups 

So rce Rank S u z p Significance 

obathe 164 . 0 98 1.535 .06 55 .01 

Bathe 136 . 0 

Accept H 
0 

-' =2 4 *= significant value 
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On all three different anatomical sites , the highest 

ra te l en to t e subject s who did not bathe during therapy 

did not :ar sign'ficantly from the highest rate given to 

t e s bjec ·.-: o d i ~ bat he . Therefore , the hypothesis was 

not r eje te . 

ddi tional Findings 

Corre 

c:arso. Correlation Coeffic i ent was done to deter

.e he r .... et _ · o . s: . i bet cc n the larges t erythema 

di cere cc 5 -::; rc a. 

! , u c .: nr.: 

he highest rate ass igne d from the 

ale for each subj ct in each of th 

This proce dur was done to 

be · cc n the larg st pi mentation 
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difference score and the highest rate assigned from the 

Eaker- Leith Rating Scale . (Table 12) 

Table 12 

Pearson Correlation Between High Rate 

and Hi gh Difference Sco res 

Source N X y rxy 

Ches t 48 High Er ythema Dif High Rate - .149 

High Pigmentation Dif High Rate -. 01 

Back 15 High Erythema Dif High Rate -. 366 

Hi gh Pi gmentation Dif High Rate -. 183 

Rt Head 2 4 Hi gh Er ythe ma Di f High Rate .386 
& e ck 

High Pi gmentation Dif High Ra t e . 282 

Lt Head 2 4 Hi g h Er y thema Dif High Rate .206 
& eck 

High Pigmentation Dif High Rate . 179 

On al l fo ur a n a tomica l si tes , the r e was no sign i f ica n t 

c orrelation etwecn the highe st e r y the ma diff e rence score 

and the ighest r a t e g ive n from the Bak e r-Leith Rating 

scale . There was also no signi fi cant corre l a tion b e tween 

he highest pigme n tat i on dif fe rence s core and the hig h es t 

rate i en from the Daker - Le ith Ra t ing s c a l e . Fi gures 17 

an 18 sho ·s the sc ttcr dia rams of the hi g h erythema 

n l i1 a ion iffcrence scores a nd h i g h r t e s fo r th e 



c hest . Figures 1 9 a nd 20 shows the scatter diagrams for 

the back . Figures 21 and 22 shows the scatter diagrams 

for the right head a n d neck and F i g ur e s 23 and 24 shows 

the scatter diagrams for the l e ft head and neck. 

l . There was n o significant diff e rence found in the 

increase in erythema of the skin e x posed to Cobalt-60 

radiation in those pa t ien t s who bathed and those who 

did not bathe . 

2 . There as no significant differenc e found in the 

incre se in pis•mentation of the s kin e x posed to 

Co alt-60 r~diation in those p at i e nts who bathed and 

those .. o id not bathe . 

3 . Th r . as no significant diff e ren c e found in the 

de re of skin reac ion to Coba l t-60 rad i a tion as 

measure the Baker -L i th Rat i n g Scal e in p a ti e n ·ts 

o a .0c1 .:::1nu tho e ho did not ba t he . 

There ·as no siqnifi ant orre l ation f ound be twee n 

e 1 cr he c. difference s core a n d th highest 

r Lc.: f rnr1 B kcr - Lci h Rat ing scale . 

5 . T1 _r 
n t correl tion fo u nd b twe n 

h · larr; ~ q .. ~ ion di fer nc score and th 

. j r; : , (; S t ,... c 
qi ·en orrn t c B k r -Le i th Rating scc. l e . 
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CHAPTER 5 

S UMMARY, DISCUSSION, CONCLUSIONS, 

AND RECOMMENDATIONS 

The p robl em o f this study was to determine the effects 

o f bathing o r n o t bathing on the degree of skin reaction 

occurring in p a ti e n ts receiving Coba lt-50 radiation therapy 

to the c h e s t , b a ck , or h e ad and neck. A quasi experimental 

stud y was d on u s in g a 2 x 7 repeated mea sures design. 

Th is stu dy v as con du c ted at the Wm . and Elizabeth 

oncrief R dia tion Ce nter in Fort Worth, Texas. The 6 7 

s u b jec s wh o art icipat ed in this study were being treated 

i th Coba l t - 60 rad i a tion the rapy to the chest, back, or 

h ead and n e ck . Th e y had seve n diffe rent medical diagnoses 

o f c nce r . T we nt y -eight , o r 41 %, h a d lung cancer, twe nty-

six , or 3 8~~ , ad bre as t can cer , and ten, or 1 4 %, had 

prim ry br i u mors . Forty-o ne subj e cts , or 61.2 %, were 

fe mal e a n t nty-six , or 38 . 8 %, we r e male . Fifty-six, or 

8 3 . 6% , we r e whi te , a nd e l e v e n , o r 1 5 . 4% were black. The 

ages of h su j c s ran CJ d f rom twe nty t o e i g hty with 85 % 

o h~m c · ng over fo r y y e r s o f a g e . 

The c-u j cr. ; · _re r a n o mly assign ed to t he expe ri -

er. () l an or: ro 1 ro up s y th e use of a able of ran dom 

8 7 
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numbers . The control group was given oral and written 

instructions f or skin ca r e that included bathing the portal 

of entry daily with wa ter on l y . The experimental group 

was given oral and \Titten in s tructions for skin care that 

excluded bathing the porta l of entry during the treatment 

period . 

Observations ere made on each subject seven different 

times : before treat ent started, aft e r 1000 rads, 2000 

rads, 3000 rads , 40 00 rads, 5000 rads, and two weeks aft e r 

the final treatment . Each observation consisted of three 

different mea urements . The Pho t ovol t 6 70 wa s placed on 

t e radia d skin anc on the normal skin usi ng light of 

~aveleng s of 578 milli~ic rons to measure erythema and 

660 1illimicrons to ~eas ure pigmentation . The third mea

sureme nt was he assign ~1ent of a r ate o f skin change using 

the aker-Leith ,at i 'J Scale . Ery thema and pigmentation 

difference scores \e cob ai ned by subtract ing t he photo-

volt read n 

readincs o 

of he ra~ia ed skin from the photovol t 

or .1 a l s k in . Therefore , each obse rvation 

con i c 1 of r1n cry c-1 c: i fference score , a pigmentation 

iff rene 

Scul 

U;;inC' 

s o -c , 

1;-) rc ·:( . .> .c c :. 

r ing from th Baker-L ith Rating 

m ~ sur s d si n, an analysis 

.e ery h em · fferenc e scores 



for each of the four diffe rent anatomical sites: chest, 

back, righ t h ead and neck, and left head and neck. The 
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level o f sign ificance was set at the . 99 percentile (o( = . 01) 

An analysis of variance was also done on the pigmentation 

difference scores . 

A Man-Whi tney U test was done on the highest rate from 

the Baker - L e ith Rating S cale g i v en to e ach subj ect during 

the treatment period . T he l evel o f significance was set 

at the . 99 percentile (o< = . 0 1). 

A Pearson Correlati on Coeff icient was don e on the 

largest erythema difference score and the hi g hest rate from 

the rating sca l e to determ i ne if the re was a correlation 

bet ve n the t o research in s t rumen t s . This procedure was 

also done co ring the largest pigmen tation diffe rence 

score and the larges t rat e fr o m the rating scal e . 

Di scussion of Findings 

Hypot si ~ l s ates : There is no significant dif-

feren c in the increase in erythema o f the skin exposed to 

Co al -60 rr di - ion in hose p atients who b athe and thos e 

who do no b h e analysis of variance done on the 

ery hem· dlffcrcncc scores ai l e to s how a stati s tical 

d"[ ere' _c c _e n e xpcr me n a l (no-b th ) and h e 

c-0n ol ( dLhL:) qrn p.: . o ~ _v_r , th a n a lysi did sho w a 
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significant increase in e rythema difference scores as the 

radiation dose i ncre as e d . These findings were consi s t e ntly 

found on all anatomical s .i tes teste d . (See Tables 1, 2, 3, 

and 4) 

The increase in erythema difference scores seen as 

the radiation dose increased is consiste nt with studies 

don e by Chu et al . (1960 ) and Turesson a n d Notter (1975). 

The r e was no literature f ound to support or refute the 

f ind i ng s concerni ng bath in g and not b athing. 

The di f ference be twe en the experi mental (no-bathe) 

groups and the c o ntrol (bathe ) groups was very small . 

it h the except ion of t h e back, the obtained F was l ess 

than . 1 for all sit s wh ile the expected F was greated 

than 7 . ( See Tab 1 e s 1, 2 , 3 , and 4 ) It wo uld app e ar 

tha , i n this group o f subj e cts , bathing did not seem to 

affec th e inc ease in e rythema that occurred . Howeve r , 

e n null y ot c i is a ccepte d, it is possibl e that a 

di f fe encc exi s and a type II error i s comrni tted . 

Ch c a 1 . (1 60 ) i report th a t se l ect ing arbitrary 

days . 0 .ce: rh an cs ma y resu lt in in ad quate data 

CC()U:..;(. cry i . yclic n d st ron r ea ctions m y b e 

0 crlookccJ . T t c subj ·c s in this s u dy we r e meas ured j ust 

• 1 r f) {"\ - o r a- 1 1. --. ion and t wo we _ k s a f e r .:! 0 r (_ rj (' l ) I' r ; ::) L1 
h e 

.r -rl-: r c vi orne flue ua ion n o d in the 
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individual subjects but the group means show a gradual 

rise with the exper imental (no-bathe) groups fluctuating 

slightly more than the control (bathe) groups. (See Fig. 

5 1 6 1 7 1 and 8 ) 

Crust format ion on the skin that occurred after 3000 

rads of therapy may have blocked the reflection of light 

from the Photovol t 670. The experimental (no-bathe) groups 

may have had more crust formation than the control (bathe) 

groups . This would result in lower erythema difference 

scores for this g roup during the final period of treatment 

when the great e st degree o f skin reaction was occurring. 

However , the mean erythema difference scores demonstrate 

a steady rise in e rythema through the two week follow up 

p eriod on all anatomi cal si t es for both groups of subjects. 

(See Fig . 5 , 6 , 7, and 8 ) 

Erythema difference scores were obtained by subtracting 

the erythema r eading of the r adiated skin from the erythema 

reading of the nor al skin . This was done to remove the 

variability of the individual s ubj ect , i. e . metabolic r ate , 

blood flow, norr.1al skin color variations · R moving this 

uch variance 1ay not have l ef t e noug h diffe r e n ce t o be 

statist 1 cally signif ican when comparing the two groups . 

Hypo hes · s 2 stated : There was no significant dif -

4 erc .ce . e increase in pi mentation of the skin exposed 
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to Cobalt - 60 radiation in those patien ts who bathe and those 

who do not bathe . The analysis o f var iance done on the 

p ig entat ion differen ce scores fa il ed to show a statistical 

di f_eren e be tween the exp e rimental (no-bathe) and the 

c ontrol ( b a th e ) groups . However , the analysis did show a 

signifi c an t incre ase in p igmentation difference scores 

a s the r ad iation dose increased . These finding s were con-

s iste t f o r all anatomical sites t ested . (S ee Table s 5, 

6, 7 , and 8 ) 

Tle inc r ease in pigmentation difference scores seen 

as the radiati o n do se incre as ed is c o nsistent with studies 

done hu et al . (1960) and Ture sson and Notter ( 197 5 ) . 

Ther e as no li terature fo u nd to suppo rt or r efute the 

findi g s concerning bath i n g a nd not bath ing . 

T e diff e rence between t he exp e rimenta l (no-bathe ) 

groups an d 11e contro l ( ba the ) groups was very smal l. With 

h e e xc e ti on of the bacl< , the o btain ed F was less than . 1 

for all si s , while t h e e x pected F was gre ater than 7 . 

( ee 1 a b l es 5 , 6, 7, and 8 ) As was th e c a se in erythe ma, 

p ic c r. a io incrcu sc i n this g roup of s u bj e c s d o es not 

pp c;:- r o e a ffe cte d by bathing . Ac i n, howe ve r , th 

po s s1 b 1 1 of y c II e rro r mu '"" t b con s i dered . Cru t 

or-;::. · c r. a . c h . sc 0 if ·c ren cc s or s may b r e s ons-

. 1 :: 
~ C . f 31~>~ h y o hcs i s . 
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Mass and Brand (1969) stated that multiple suberythema 

radiation doses may produce cellular damage that results 

in increased production of melanin. Thus erythema is not 

a prerequisite for changes in pigmentation. Trues son and 

otter (1975) and Chu et al. (1960) both demonstrated that 

e rythema and pigmentation developed concomitantly. 

The erythema difference means (see Fig. 9, 10, ll, and 12) 

document an increase in pigmentation difference scores as 

the radiation d o se increases . This increase occurred 

approximate ly at the same rate as the erythema difference 

means did . 

Hypothesis 3 states : There is no significant differ-

ence in the degree of skin reaction to Cabal t-60 radiation 

as measured by the Eaker-Leith Rating Scale in patients 

who bathe and thos e who do not bathe. The Man-Whitney U 

t est don e on the highest rate o f skin change given to each 

subject did not revea l a statistical difference between 

the experimen al (no-bathe ) and the control (bathe ) groups . 

This findin was consist nt for all anatomical sites t es t ed . 

( S e Tab J e s 9 , l 0 I and 11 ) 

B ker nd Le ith (1975) developed this grading system 

to e alua c skin re pon · e uring the acute injury ph se of 

r d1 tion her py . Thi · c lc does not reflect all the 

c"hangcs n _cur c rinc therapy . Th e re fo re 1 he r a t 
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assign ed to an individual may be the same when some degree 

of change h as occurred. 

The mean rates demonstrate that the rates increased 

as the radiat ion dose increased. (See Fig. 13, 14, 15, 

and 16) This increase was slightly greater in the experi

mental (no- bathe) g roup on the head and neck site. The 

pati e nts r e ceiving radiation to the head tended to develop 

a crusty surfa ce if they did not bathe. This may account 

f or the lowe r erythema a nd pigmentation difference means 

in thi s g roup in relation to the high rate means. The 

crust f o rmat ion wa s not as apparent on the chest, probably 

because clothin g rubbe d the surface cells off. The 

p igmentation a n d e rythema difference means were more 

c onsis e nt wi h the rate me ans on the chest. 

The mean rates a l s o document less skin reaction on 

the back than o n othe r anatomical sites tested. However, 

the pig en ation a n d e rythema difference means on the back 

do no su or his . T h is do c u ment s t h e ability of the 

Photovol 6 70 to reg i ster cha n g es that are not r eadily 

apparen y vi ual inspection . 

1\.d itional Fi n d ing 

Ery hcma i gcn e rully more marke d a bove the second 

in crcor 1 SP< cc h n below i I due to t h e d i ffe r e nce in 
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sympathe tic tone in this region (Truesson & Notter, 1976). 

The da t a d id demonstrate a wide rang e of erythema dif-

ference scores . However , these did not vary much from site 

to site . All ches t measu rements were taken below the 

second intercostal space . Ches t erythema difference scores 

r anged from 2 to 191 Hh ile b ack erythema difference scores 

ran ge- from 4 to 13 . Tf:e left side of the head and neck 

had a s igh ly wider range ( 3 to 17) than the right side 

( 3 to 1--:) • 

Separation of the hai r shaft from the basilar portion 

occ r s cu ring the thir- :"l to twe lfth week (Berd j es, 1971). 

The s b · ects in this st ·:-.y rece iving radiation to the head 

lost t e ma jor portion o:: their hair be tween 3000 rad s 

an d 40 0 0 rads . This \·2s seen as frequently in the g roup 

tha did r.ot b he as it -v:as in the group that bathed . 

Ho e ·er l he su jects 1:.r o cou ld not ge t wa t er on their h air 

had :--- 1 t ple proble·~; s · . .;i h oily hair and itchy scalp . 

r: se ere asc o:: ra - iation dermat itis, t h e epidermis 

undcrr:;o c s 

.e ba s-. 

· se : ·~or. 

cro ·is I ci t!-:c:: r b e cause of radiation d ath of 

ellr- or eceuse of loss o f blood s upply du e to 

in he 1 erl.l is . The epide r mi s will detach 

c d r: :1 .; s r _ e c r , 1 9 7 5 ) . Of th s i x ty-s e ven 

-h i :; s · u ... : l I :: i v c ( 7 ~~ ) d c v c 1 o pc d e ver e s k i n 

fc .. a lcs who we re recei vinq 
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rac iation to the c hes t wall after a mastectomy. Two of 

t .ese s u bj e cts d eve lope d this reaction in the axilla and 

a lo .g the heal e d incision on the chest wall . The other 

t f: :r- e e subj e ct s ha d reactions limited to the axilla area 

or:l ' . On e o f tl1ese f ive subjects was in the no-bathe 

g ro 'P and fo ur we r e in the bathe group . One was black 

e the o ther f our were white . There was no significant 

ir: c ease i n e r i se of e ryth ema and pigmentation differ-

ence s core s t1 a t c oul c predict that this reaction would 

occur . T o o f t e e f ive subjects had some denudation 

a . e ir l as trea nent ( 5 000 rads) . The othe r three de-

·e o _ eo den ud i o n dur i n g the two weeks following treat-

. ~. e. s . 1 ho u h t he s u bj e cts complained of management 

prob.l.e .. t · I h all s a e d that the area was not particularly 

2. :: .... 1 . Th · ,,;ere r a t ed with a cortisone cream and the 

a r ec:s eale i r.. f ou r we k s . 

jcc s ·iL 1 11igh e ry th e ma a n d pigmentation differ-

er:c score d 1 - ::o al · y s h ave high rat es of skin change I 

' , . . -.... .=o, su J e 1 .10h rat s of ski n change did not 

hl _;' · rythema and pigme ntation diffe rence 

SC':) _ n . For -~- :---p · ~ o.n.., ;- ·11bj0' t h r.1u 0n c ryth -ma d iff e r n e e 

sca::-c of o . · ·· ~ o . . ly 2 3 . 0 r a- of s kin chanq e . Anoth r 

=> • ·~ .... c I.. cl 
;; _r .,...- C: 0 s in chan wi t h on ly a 5 e rythema 

o r to cmo n ~ ra c hi s 
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statistica lly, a Pearson Correlation Coefficient was done 

comparing the highest rate given to the largest erythema 

difference score and the largest pigmentation difference 

score . o signifi cant correlation was found. (See Table 

12) Scat er diagrams show that the high rates tended to 

cluster betv1een 2 . 0 and 3 . 0, while high erythema differ-

ence scores and high pigmentation difference scores 

varied widely . (S ee Fig . 1 7 , 18 I 1 9 I 2 0 , 2 l , 2 2 I 2 3 I and 

2 ) This supports the idea that the rating scale us ed 

does no refl ec all the changes that occur to the skin 

durin radia ion the rapy . It also documents that the photo-

ol 670 registers changes that are not readily apparent 

isually . 

Con cl us ion and Implicat ions 

Ba sed on the resul ts of this study , seve ral conclusion s 

c an be dra\vn ha have i mplication s for ass e ssin g , planning, 

and i n ple c c nursing c re of the patient rece iving 

Co 1 - 60 r i a ion tl1 e r py . Findings from this study sug -

g cs th a a in c he Jortal of e ntry with water does not 

l.n 1 C' n cc h e cgrce of kin response to Cobalt -60 radi tion 

0 ~. 
~ h2. b0 }<:, or h e nd neck . App rently bathing 

\.. 

i .. a ~ .. r -·n j q n 1 . p inCJ dry docs not produce a s ress 

l o. ny 1- y · r ha - s ·u fic i cnt nou h to r esult in 
0 ,r_ 
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an incre a se in the reaction that occurs from radiation 

expos ure a t 20 0 rads a day for a total dose of 5000 rads. 

Si n c e bat hin g is a behavior that contributes to the 

p hys i cal , s oci a l, and psychological well-being of the 

p atient , n u r se s can bathe the portal of entry with water. 

Ho wever , s i n c e a reaction does occur, care should be taken 

to do t h i s with the least amount of stress to the skin as 

possible . Pat i ents s hould be g ive n instructions to pat 

the area dry r ather than rub or scrub the area. 

Results of t hi s study suggest that, as the radiation 

dose increases , the sk in reaction will increase . This 

skin reac ion will incl u de erythema , increased pigmentation, 

and a dry , flaky surfac e . This r eaction begins with the 

first treatmen of 200 rads . Several treatments may be 

given before a visible r e action occurs. The max imum skin 

reaction may not occur unti 1 several we e ks after the last 

r ea ment is iven . 

urscs must be skil l fu l in assessing skin changes 

during he ea ly weeks of therapy . Th ey mu st be aware that 

c an cs ar 0 curring even though t h e y may not be visible . 

p lC s 0 ave cac1 ing rei n f orce d fr e quently . They 

nuy 0 co: pJ r i h the ircctions g i ven since t hey can not 

- }:l:-1 r. - ~ r: r urinq the first few w _e ks o f t h e r a py . 
s e .y . ) 

' . 0 u 1 h ski n reaction wil l o c c ur 
1 .-, . ( ) . -
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even after the the rapy is complete d. Precautions should 

be taken to protect the skin af t er the last radiation treat

ment . 

Fi e subjects in thi s s tudy did develop a severe skin 

r eaction which included denuda tion, or loss of the epidermis. 

This occurred in an area that was uneven, the axilla. The 

study did no show tha t these five subjects had more 

erythema and pigmentation c hang e s than those subjects who 

did not develop denudati on . Addit ional data would be needed 

to determine if the re is a predi ctable relationship be

tween hcse var i bles . 

urses asse s and eva lu a t e the status of the patient 

receivinc Cobalt-60 ra d iation . S ince a greater r eaction i s 

likely to occur here here are uneven areas in the portal 

of en ry I nur s s should make judgements of skin response 

based on h ir assessment of the uneven areas s uch as the 

ax i 11 a I groin I an d behind the ea r 1 o be . Patient s shoul d be 

a ugh o avo1 ac ivi ies that in crease the s tre ss to the 

skin 1n cs a c s . 

=-------or Futur 

of his the followinq r ecommendations 

arc ,c C 0 r- r 1 t L I' 

c lc to in lude 
1 . 

r~ ~._, for ~;: r. h . r. c .-:> 1 r. t o c u r a ftc r a d i s tin c e ry h em a 
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reading of 2 . 0 a n d b e fore a moist desquamation reading of 

4 . 0 . The expanded scale should be tested for reliability 

and validity . 

This recommendat ion is based on this researcher 1 s 

expe ri e nce of observin g visual changes which are not de

scribed in the rating s cale. Between 2. 0 and 4. 0 the skin 

ofte n turn e d darker b rown and developed a dry, crusty 

appear ance . T h e se descr i p tions are not included in the 

r at i ng s c a l e . 

2 . Replicate the stud y using subjects receiving radia

ti on t o a n un e v e n area such as the a x illa, groin, or behind 

t he ear . Inc lude a group o f s ubj e cts that are instructed 

t o use a non - de o d ora nt soap tha t has a ph of 7. 0. Compare 

this group with a g roup of subj e cts that uses water only 

on he por 1 of e n t ry . 

This reco c n dation is based on this r e searcher 1 s 

expericn c of noting t hat the axi lla wa s the are a mo s t 

likely to develop a seve r e skin rea c t i o n. I f bathing i s a 

factor related to t hi s r eaction , if wo uld b e more app a r e nt 

s a i ic 11 y if he area chos e n to measure h as a grea t e r 

sk1n reac ion . 
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c] '· ! 1 : . 

C Oi:~ S .c.. T F ORt1l 

Ut IVERSI Y 

T!:e Effec t s of Bath i n g on Skin Exposeo 
o Co ba l - 60 Te letherapy 

-.:::._:::...:L.::::.'.::L:....lL. _ct for Rese arch an d In,.·e s .tication : 

:: : .. t: d:-'. oro l descr ip t ion of this study , in -

io n of th e proc e dur e s a11d th e i r pur-

F O~··, ~:-: ·~·· :. .... -c ·: ·~C' .. iscomfor s or risk s , and a descript -

o. : .. An offe r h as been made t o :.te t o 

(1,,,·•,., l:: r • ·, 1 c :-. s ou t the study . I understand that 

~ y cd in an y rel ease of the data and 

t .. ·.,·1 a w L a ny time . I f urt h e r unce r -

~. d:. : :.'J ·· r:Jc"'l sc rvic · or compensat i on is proviced 

. () .. u r. l · r s i y CJ ., a esult o f i nj u ry ::rom 

.,: 1 - ~ :-. : :: r .; ·- c c h . 

Da te 

nes s o· te 

!- x p I" lJI_L_n 

-; I ~~ 

'1 f'l 

h<"l\'•' ully ir f r rm; ci anrl e :-;!l l a u~co 
· 0 ; , . 1 d ';; < r 1 p t 1 on o f" h c 1 i t , : 

: ! 11,., • ~ n 

s l 1]!1. ] 1 I ll<' 

i 'n .. 1 ' 1 , l:-1 

"•l I :, • \ .. ;:-; 

1 02 
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·' :• s . _Boh ,1~.1 n _______ _ _____ _ 

Yo r s ucy en ~ l ed The Effec t s o f bathir.g on sk in ex ;:; o s cd to 

_Co :tl 0 Td ' ~l''=E P~"-' --------- - - -------------- --

t • l ' r · ._. i c 1-1 c! b ·.: a co :"1 :n i e of h e Hum a n Sub je c ts Re v i ew 
Cr,-~:t. 'd 1:: t:" r s o me et o ur req uir em e:-;ts in regar c 
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• h•· r1ur::l :·_] ;-;, . c s . cvie w Co mmi ce . 
: ,, r: , , , l !: 1, L ·- • •1 e: 1 c '"' . F u 1· h e r m o r 
1("\n r , . ('I·),P r r c vi w b y th Com mi te12 

c: ha. ;•· ~ . 

Any exce~t i o n to t~i s 

ac c o r d in g t o D~S W ::: e 
i s r e qu i :r e d if your 

/,n y s : ro 

0 ""'; 

I 1 r c> ·: i s i. o .. s c r <l i nin g t o yo ur s uci y ar e not ~ 
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REP ORT TO HU 1A RIGHTS COMMITTEE 

Description of Study 

Th e pur o se of this study is to determine if a daily 

ba h with wa t r on 1 y a f fects the degree of skin reaction 

tha occur s in patient s r e ceiving Cobalt-60 teletherapy to 

the ches t and/or neck . A photoelectric reflection meter 

ill be u se to .easure e rythema and pigmentation . The 

r ef l e ction me e r has a b eam of light that is directed to 

the s in . The r ef l e ction o f this light is then measured 

o a n at ac e ete r . This is a non-invasive procedure. 

1 s bet ee n the age of twenty-one and 

seve n ty i ll be e a s ured . Each subject will be measured 

eve y veck n ov- e ·v;o we eks afte r therapy is COlttpleted. 

Thi s s _udy ·ill be d on _ at 'The Wm . A . and El izabeth B . 

o ncr1ef Ra i ion e e r in Fort Worth , Texas. 

Po e 1 a l Hi s r-~ < 

T e o lC . ..-:> 
ho are a sign ed to the control group 

111 e a k • no_ o p1 a ny - hing on the portal of e ntry 

for fi · ~ Ci<S . 
~he prac icc of a llowing pati e nts to bath 

he 
0 

(" 1 0 ~ 
1
)1. _ y 1 h wa e r only is curre ntly b e ing 

r c c r l . ·~ r a 1 r - i 0 n e nt e r . The r efore , for pur-

OS S 0 L 
,, . 

• I 

·.r.e more con e rva iv prac tic e of 

10) 
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not bath i n g the portal of entry will be introduced to 

pro i e a con t ol group for th is study . 

The l en:J h of time necessary to do each measurement 

ill be 1 s · than ten minutes at t he most . The te s t will 

be done 

herapy . 

h same time th e s u bjec t is at the center for 

Eac s b j ct will be asked to sign a cons e nt form 

t a will al o be sig ned by the investi g ator and the 

edical radi o h ap · t . All subj ects will b e informed of 

1cir i. gh s 

ou any cf c 

o ·i thdraw from the study at any time with

o he manner in which they are being 

trca .c . ac ubjcct 

nu;n cr n d _1 ci a me 

r epor s . T c subj t 

ill be given an ide ntification 

-;i 11 not be u sed in any way in any 

in th is study Hi ll h ave access to 

a ~ n u s nq s vices n eeded fr o m th e investigator , wh o is 

a o .color;y li j_ _o ] s e iali t . 

·, .~c r> n li ll l_) c ivcn a fu ll 0 al xplanation of 

.· _udy l ri in 1 ll L.: ~~ t h ri ks and bcnefi ts . Con f iden-

1 a 1 1 ~ l l } )' . il .s :..; co anc .h e igh- to wi hdr a w at any 
·~ · 

·.· · l c:p 2Jr.c ;.. - t ach e 0 l is report ar co pi e 
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o f the consent f orm a n d a written d e scription of t h e oral 

explana ion . 

Signa ure of 
Ap ro al 

Signa ure of 
Appro 1 

ignat rc of 
ppro al 

Date 
Prog r am Director 

Date 
Graduate S tudent 

Date 
Dean 
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cent r . 

particip 

skin in 

change . 

Howe r, 

ORAL PRESENTATION 

I am doing a r esearch study here at the 

I ·o ld like to tell you about it and ask y ou to 

e . s your d o c tor has explained to yo u, your 

he area that i s being tre ated with radiation will 

hese cha n ge s vary fr o m one indi v idual t o another. 

ere are some c h a n ge s tha t almost always occur. 

Your s 1 . na y gc- slight l y red at t i mes and then this will 

go a a · . To .·ar~s the e nd o f your treatments, it may turn 

a d rkcr col or , s1m l a r t o a suntan . At thi s time, it may 

al o co·:-c dr _- flakey. Thi s will not cause you any 

a in . o ha ·c orne itch i ng and this will be relatively 

i ld . I . _ c ins an c es , some p e opl e do d evelop more severe 

r eac ion s ar: h e ski rr.ay we e p . Thi s is unusual however. 

The es io o be answered in thi s study i s if daily 

a h 1 ..! r· a 1 c .L [ C t 0 n t hi S reaCt i 0 n . Vi it h t hi S 

mac 1ne e: on c ) I cd.n me as ure th e cha n ge s in y our 

ski c so s:, ll t 1la they ca n ' t b e se e n . If y ou 

acr 1. 
his s tudy , y ou wi l l be g ive n some 

0 0 r f or your s k i n (demons trat e ). 

•...: r:, '.·i 1-; you _ o 11 
in for your tr en t. r.1e nt , I wi ll 

1 cc. ~. -~ 1 . :. ~... o . .'o e. s r' i 
It wi 11 ke only a G W 

1 n 
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minutes o do r.~s ar!d it w i ll not interfer with your 

trea n s al_ . 

If yo u ,.,C]!:"ee ._o pa ticipate in this study your name 

•lll not bl.! se:c l,..._ c. y ay . Al so , if at anytime you want 

to rop o o_ ~e .3t:.udy you are f r ee to do so. Do you 

a ·e n · u s lO .s? 
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I.. TRUCT IO S FOR SKIN CARE 

1 . Do o u e s oap or water on the area being treated . 

Yo u may kc a b th but you must t ake specia l precau-

tions no o ge soap or wa t e r on t he trea t men t area . 

Do no r P~ove markings . 

2 . Do no cru t e tr e atmen t skin with washcloth or brush . 

3 . Do not o he tre atme nt skin . 

Do no us a l coho l base products, tal cuD , creams, 

oin men s , or d e odorants on the area . 

5 . Do not a ly hot w ter bott l e s, h atin g pads, or not 

com res 

6 . K c p c ... urc ov r av e a a t a minimal . A bra should b e 

wor on J h en absolu t ly n e c e ssary . Lying on the 

fo · c 1 e: d periods should be avoided . Do not 

ussanc , ru , or V..' r clothing that will rub the treat-

me 

7 . K p c dry . o ton clothing shou ld b e worn 

X o h.:.' s}' in . 

8 . )o no X OS' he r atm nt ar a to sun lig ht . 

Do () u . .; en r. ~ . i vc ma t er i a l on the treatme nt area . 

J f YC' l<l . (: 'ny q c s -i on r con ern in g you car e , pl e ase 
10 . 

C( l. .... (. IT I ' 
ely b y phon . 

J· . . 

I ,,c: ; l _ on r '( n r' ,2 l-7fl5J - T . . . U. ; 

2f. -7}' 1 !:o 

11 ~! 
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I STRU TIO ~ F OR SKIN CARE 

1 . Do ot u e soap on th e area be ing treated . Cleanse 

on ce d i l y with a gentle flow of tepid water . Do not 

r ub b ri ly . Pat dry . Do not remove markings. 

2 . Do no crub the tr e atment skin with washcloth o r brush. 

3 . Do not oak the treatment skin . 

4 . Do no us e a lcohol base products , t a lcum, creams, 

oint ,1e n , or d odorants on th e area . 

5 . Do n ot a _ l y ho water bottles I h eating pads I or hot 

o p e scs . 

K rc ssu r e ove r ar e a at a minimal. A bra should 

onl y e worn he n ab s olut e l y necessary. Lying on the 

a ca fo r n c p e riods should be avoided . Do not 

m.s ru l:.; , o r w a r clothin g that will rub the 

r u .JCn- r 

7 . ' c Lc u r ea y . Co tton c lothing should be worn 

X () ., skin . 

8 . o n o ex o s _ h _, tr a 1 ~1c n t a c a to sun light. 

9 . Do no _ .. · 1 ;. ~ ny iJ -h ...... ~ ivc ma ri a l on the treatment area . 

l () . h l "'c t l. on concerni n g your care I _please 
f J' Ol~ <1 \'r an... q • ··• 

C O .. <. ! C 1 ~ 1 cc a " ]Y y p ho n e . 

r! i () 1 ' ! • . r j •• , ;z . . : . 
9 Ll-7) l - T . C . U. ; 

. { . 
l l : 
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~PHOTO VOLT I 

T he &70 makrs nppca r<Jnce control a sci ent ifi c fa c t. not a guess ing gam e . 
T el ls you in numbers if th e colo r you have today. is th e same you had yest e r 
d ay. Surfo~r:c <~pp r.n r ilnc:c can then he du plica ted a ny tim e no matter wh a t 
h aprlf':1s to th · sil rnplr.. F arl in g or co lor drift in produc tion is easi ly con
trollt•d. You ca n m ;i! c: h sn m ple · submi tt ed by your custome r or sales de
par tr1• nt. ;tnd ·ltmin;J I • end less dis cuss ion s . 

Th e Ph olo \·o lt fi70 is the work horse for fac to rv. con trol lnbo ra torv o r 
r rSt'.trch clr•p11r !men t. l t <Jids in mnint ;-ti nin g contro l o.f th e appenrnn ce or'an y 
inch: .lrt.tl prod uct. J c<.~ n he helpful in med ica l resen rch . ai r pol lution - in 
<~n:-· appltr. .J!Jon ' ·hC'r<: ordi n;Jri ly th e eye is used for gradi ng. Anyone can 
Clpno~lt· tl r fi /(J. Sr111pl · se the instrument to a pc rm a nrn t stnnda rd , th e n 
pla ff• lH' sr;-trr:h rrnil o n th e snmp lr. nncl rra d! An acc es sory digi tal rea d out 
clr·. If,.~~ .1\':til.dllt• to .1 t l.tc h to tl11 • bui lt -in rl'Co rd e r outlet. \\ 'ith it, th e num 
IH'r:; ;ur ins an ti: rr ;t d<~blt ~ .. eliminat es possible m is read ing of the me ter 
.. rPdurt·~ f tlis~ur• lo <1 minimu!ll. 

Tlw (i7tl i•, ruggr•cll · cons tru c t ·d \\'ill m :1 int a in it s accurA cy un d e r 
lw rnoY. t ~~ r·rr• f.u .tnn· \ ·ihr.tlio ns. Uniqu r. four- ro s it io n tilti ng nwll!r mnk rs 

rr·.vllll'~ P.t'>'.' iilld gLt-re - fn•c. Con t ~ins mode rn so lid sta t circuitry . 
111 .ttnlt•n.tnr.t··frt·t· .nu l imllll! IH: to usua l vo lt ngc flu c: tuntio ns. It is th e id e<t l 
in, r lrnt·nt Ill \' lllu ,tlh· 1 ' \ 'l' r~· indr 1s try . ;md r:v rdt w tes sampl es in te rm s of n 
],1rr• 1111 rnhr·r uf r, J.1nci.Jn l prnc.ed ures. Th e c h i ll' ! s h O\\·n on the oppos it e page 
J1· ., J:,. 1-:•'llf'r.rl :trr·.ts of liSP. For SJII'Ci fi r. <tpp lic: n ti o ns in your 01n1 indu s try. 
ccon,rrlt till' l'l 1fl <J\n ll Tt ·t. hnic. tl Sn,·icl' LaiJ or;r tory. Yo u \\·ill ah\·ays fin d 
p 1 dn\nlt r•·.tth· t u .t•.:.t . t ~·or r . as \\'i ll 011r dt:il lf!rs. wh o a re loca ted throug lt-
011 hr I 111 t d S t.t!l ·~; ;rrtrl in for!' ign C:O IItlli'I CS. 

SI'J :C IFIC .\ T JO . ' S : 

r·. od . .Jnltl\ It• "• r tlt.tll II-,'"· 

C:onlrul' I· I ;· ' f •• ()I) () r 
I ,~ p ( Jn ( lff 
li t ,I I I',\ •, II,, 1\ II s \ ilt.li 
~ 11 ,'1'• J(\ ( t11) ,, ,, 

'I· .1q 111 , .,.,1.,11 r nn 1ol 

! t•lt· r i 1• 

I . I 

' I 'r•t.ll' lr .,,, , . -,t ::'' I ,Jll 

1 I f,IJI' (J lf1fl " II 

<;, .tic· 1 P·"""'n \r., !fJ' ., 1.111t't' t .1 11 
, , .. , • I 1\•· r 1l11· f~tlilllt 'lt•r 

11 

Clull !!!s - St •.t rch ! 'nil. f{l'r.n rdn - ndj u s t
altl •· . ! liHJ ! <1 J I 00 m\· (se rvt·s <J iso f o r 
U1 ~ 1t . tl n ·a do ltl). 

Elt~ t:lr icod - SI.J 1Hi.1rd .I p r o n .~ Jlll\\' t• r 
r. 1J1 tl w ill t .~ r o und . l.rne OJH' r ~ l • • d , full y 
!>l.llttilt.t ' <l. ;,n l.rl II ;, '10 lfJ J:JO .1 nd I no 
tn ··:;o \oi l Jl n\\' t·r ro nsurn plio n. 
.'j(l \' .. Ill S. 

ll i1n< · n~io n s I 1.11 hiJI ISi ng J:(\; 12"x -t ". 
\\ ',·":Ill 15 li> s. 
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GR .DI ~· G SYSTEL FOR SKIN IRRAD I AT ION REA CTION 

Tissue g de a nd app ear a nc e in acu t e injury phase: 

1 . 0 o if _ rent fro m b e fore treat men t 

1 . 5 1ig .t eryth~ma 

2 . 0 o · sti .c r rthema 

2 . 5 Dr desq uamation 

3 . 0 Po 'ocr 

3 . 5 Dr · i 

4 . 0 Ol!:> 

4 . 5 OJS 

5 . 0 Sio .l 
( 1 .. i 1 

p ranee o f skin-edematous 

sugg stions of ince pient skin break 

- squ::lmation 

d_s 1a ation with s ma ll areas of necro sis 

an amo nt o 
r: o 3rd dcgre 

n ecrosis with loss of dermis 
burn) 

( Baker & Leith, 1 975 ) 

1 J 8 
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T~~ HQ_\'..ej I s IJ:1I7s:P..SITI 
COLL!::Cr2 0? HU ?..SDG 

P'OR CO:-f!JUCTDG STUDY 

C.:!..l:.iTS TJ r , 1 1 :t B h 
a zs t u c e t._c_nr_o-;-l-:--;--;r_. -;~-n-'l_.::~._-_p-'-. r-o-~-~-'-· :..:..; . ..:..;n..:.~..:.~-;;-:J-u.r-~~i~n-g,~l:-~-uu--;. _!1_(;._' ~t-o-a--:.CO:--c-:-·i;..¢-r-
of ~ los ophy W<{rtJe ~t T~ '..'oH..:lll'D tbi7er~ity, t he privila~~ 
of 1 t.:J !aci , i ti<6 21 i n order to study t he !ollOYL""lg probl!:l.iil 

To d tar.:U:;t~ if ~ duly ~th during t:r aat.:unt effech tha 
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