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OF CiRCINOKA OF THE CERVIX
Section I

Introcduction

A, Importance and Incidence.

Cancer threstens the sscendancy of szll other causes
of ceath. Its study engsges the attention of workers in
211 fields of medicine and surgery, and education of both
the medical profession and the public is the most essentiel
pert of the cempelpgn for lowering the mortality.

Experimentetion is goling on gt an ever incressing rate
in wmeny well-sculipped institutiones, snd it is hoped the fu-
ture will bring etill more effective remedies, The chenge
in tresatment brought sbout by the lest 15 yesrs 1s striking.
Crossen states, "the physicigns now cowing on can hardly szp-
preciste the cencer situstion of only » decade sgo, and physi-
¢iane who have not kept up wiih these revolutionsry csncer
developments are in no position to acdvise & pstient with cen-
cer of the cerviz."

The tresgtment of cgncer carries g grester responsibil-
ity than the trestment of ordinsry disesses. It hss been gald
that & considerasble provortion of humsn silsents sre "self-
curstive” 1f given time, but cesncer does not b@lsng.ﬁm thise
cless. In cancer of the cervix, only the judpgrent end ekill

1,

ns

ot

od

of the physicisn stend between petient snd certzin desth

D
il

tientte survivel is deter-

e
¥

within & very limited time. The p
mined largely by the physicien'se judgment in the choice of
& remedy and the thoroughness in its epplication. Consequent—

ly it is with & profound sense of responsipility thet the



i,

B3

doctor maskes the selection of the ftrestment for the individusl
ratient,

Cancer of the cervix is leading tuberculosis as the

[E

ceuse of degth in women. In 1920 in the registration ares of

the United Ststes the number of deaths from cesncer wgs 111,569,
or 9o.¥ per 10C,000 populstion. Cancer of the femple genitel
organs, ceuses 14.3% of all desths from cancer. About 35% of
csncers occurring in women are located in the cervix. Of ma~-
lignant neoplssxs occurring below the wagistline, carcinoms of
the cervix ie the most frecuent. 0Of 1779 cancer specinmens ex-
amined in the laboratory of obstetrics and gynecology at the
Univereity of Pennsylvania, 887 or 46.4%% had their origin in
the cervix., Dietel and Steffesn-Eisen found, smong gll gyneco-

logical admissions, uterine cgrcinome made up 8.2% of werd ve-

tients and 3.9% private csses. Cancer of the uterus begins

o]

in the cervix in sbout $5% of the csses,

The aversge sge incidence is between 45 and 50, but the

nuwber of patients under 35 desiring treatment is on the incresse.

4 complete discussion of Incidence cennot be undertaken until
the classification of +the disesee has Deen discussed, Thus
more on this subject will be found in sectionse II, III gund IV,
B. Scope of paper.

There has been an incressing volume of litersture on
cercinoms of the cervix, becsuse of ite importance., It 1is ob-
vious thet sny asttempt to review gll the litersture on this
subject would be futile, To avoid this difficulty, an ettexpt

wae made to review chiefly the recent literature on the subject.
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It soon vecame spparent this also wes an impossibility in a
paper of this nsture. Thus the opinions lesding from the work

of the men in the world who are the leading suthorities in thi

m

field will be stressed. The reports of these men embody 21l
thet hee been done in the rast snd serves zs s goal for others
in the field, f courege, gnother difficulty srises here. The
lepding mwen in the field show gn approxinmste ﬁort 1ity of 75%,
while the country at large shows & wortality which is probably
in the neighborhood of 90%. Published stotistics relsting to
cencer usually express the kest resulte,

In selecting those wen recoganized as suthorities, an
attempt was made to get n wide geogrephical distribution. 4~
wong those chosen gre Hegley of the Memorial Hoepital of New
York; Regard of the Institute of Redium of Peris; Heymen end
Forssell of the Redium hemmet in Stockholm; Chambere of the
Merie Curie Hospitel and active in the "Eleventh Annual Report
of the Britieh Csncer Commiseion”; Werc of the Womsn's Hoepi-

tal of New York; Schmitz of the Me

L
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f Chicago; and
Bowing and DLesjardins of the Mayo Clinic, Others are cuoted
throughout the paper, but these verious clinice stand out a-
bove all others.

The subject of cancer of the cervix ie such s compli—

cated one gnd presente o meny clinicsl snd pesthologic varis-

tions, gnd speciel problems in adaptetion of the deteils of
tregtment to the individusl case that 1t overflows tsbulsar
snglyeis. As the pnys:clan tregt8 snd observes patlents day

by day, endesvoring to give each patient the benefit of ex-

perience ganined in preceding cesesg, his conclusions and przc-



|

N

~tice are influenced oy msny things, which csnnot be presented

in o statisticel form.

In the continusl search for improvement in the treatment
of the cancer of the cervix uteri, gynecologlists welcome help
from every source. If there is sny modification of method
thzt will reeglly give the patient s better chesnce to survive
they sre asnxious to use it, However, hoj
oy claims thet later prove to be misteken, thet any chenge from
e tried snd relisble technigue must be made only after & criti-
cal snalysis hgs shown definitely tb?.sup@rioritx of such modi-
ficastion., An ettswpt will be mede to relate the verious methods
of tregtment sccepted st the present, giving their cuslifications,
pointing out théir ferulte end giving results, and comparing the
verious methods., Finelly the problems of the future in the man-
sgement of this disegse will be considered.

Cercinome of the cervix is divided psthologicslly into
gcuamoue cell carecinows srising from the stretified scuamous
epithelium of the portio vaginelis of the cervix, and adenocsr-
cinome erising from the glendular ﬁolumhar epitheliun lining
the cervical censl. Both of these tumors will te included in
the paper. The incidence of scusmous carcinome is gbout 95%
of cervicasl melignsncies, and sdenocsrcinome 5%. 4 varistion
in thelr response to treatzment will be discussed in section
IV. No sttempt will be made to discuss the §athélogy of these
tumors other than hae Leen gmentioned here. |
. Propuylsxis asnd Easrly Diegnosis.

In studying the treztwent of sny disease, the prevention

nzturslly enters in &s an importsnt part. Eepecislly 80 in
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carcinome of the cervix. Various guthors cucte the incidence
of “advanced cases", by the time the petient seeks medicsl sd~
vice, as between 65 snd 80%.

Cencer of the cervix ie one of the most essily recop-
nized malignent lesions, but unfortunstely the petient is fre-
guently unawere of gny pethology until it ie in the lste stage.
A number of other factors lesd the petient to neglect seeking
medlical advice esrly in the disegse. Among the wmost common

of these are the inherent fesr of cancer snd the common belief

o

that it ie incurable. Also the fsct thst a discherge of some

_s

gort hae probebly been present fo

H

yvears, for it will be seen

o

that cencer of the cervix rgrely develops in s normel cervix,
A slight alterstion in the charscter of the leukorrhes may be
overlooked or regarded ss of no moment, Atypicel bleeding

ig often sttributed té s menobsussal digturbence. The chief
renson, however, thet vpaitients delsy in seeking medical acdvice
esrly is vrobebly the peinless charscter of the esrly symptoms.
Incozprehensible as it mey seew, one of the ressons why =
physicien fsils to recognize the disgesse 1s his fsilure to
mpke & pelvic exeminstion,

The more thoroughly the Gisesse ie studlied the more

evident becomes the necesgity of esrly disgnoeis. During the
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20e without difficulty, but dur-
ing the early stste dizgnosis 1s sttended with uncertsinty end
positive recognition of the disemse without the gid of the psth-
ologist is ususily impossible. In order that any early disgnosis

may be reached the patient wmust submit to & pPhysicsl exsminstion
<
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by & physician who is capsble of recognizing the disesse, or
vho it, at leset, sufficientlv familier with mélignent condi-
tions to becowe suﬁgiciéas thet czncer msv be wprecent, snd who
will tzke immedizte stepe to exclude or confirm the disgnosis,
srlier disgnosis msy be xede more frecuently in the
future s more and more bstlents with ﬁan—malignant cervicel
lesions sre veing referred to the clinice by thelr physicians
who regard the lesions ae poseibly wmelignent. This careful
gcerutiny and cesuticus attitude by the gtiending physiciesn to-
werd abnormel cervices should certzinly lesd to more prompt
recognition of the disesse when 1t is present. On the other
hend, prover therspeutic mesgsures direcied towsrdé the cure of
benign cervicsl lesions may slso be expected to reduce the in-
cidence of cervicsl cancer,

It is estimated by verious suthorities that 90% of
cervicsl cencers have origin in lacersted cervices. It is the
cervicitis which develope gpfter the lacerztion which ies import-
snt. Hunner subjected 2895 casee of chronic cervicitis either

to smputation or ceuterizastion and found sfter = follow-up of

2

ten yesrs not e single cese of cencer developed in this series,

;..x.
Cl'}

Combined statistics of Pewmberton, Sszith et =1, Sxith, Bland,

and Greves, show thst 18,56F petients trested by surgery snd
cigtacray for cervicsl lesions only 15 supsecuently develope
cencer. The szme suthors cuote statistics which Sﬁ@% that of
2,355 petients with cencer of the cervix, only 32 hed received
sdeguste trestment of chronic cervicel iesions.

The percentege of cures in early cancer of the cervix,

28 vorne out by no less then £ prominent clinic centerwe, rasnges
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from 64 to 80 per cent, emphasizing the importance of esrly
diggnosis,
The eegrly findings =re purely obisctive snd cen only

be found by exemination., When subjective symptoms of pein,

-

hemorrhzee, snd excessive dischsrge gre present, 11 ig the

peginning of the end rsther then the beginning of the disesse

Two things ere primerily needed; first, s clesrer know-
lecdge of the histologicsl appearsnce of cancer
gome £imple test by which the latent srec mev be locseted for
the prupose of viopsy.

The work of Behiller of Vienns stende out in this direc-
tion., He noted thet cencer of the cervix begen in leukoplsakis-~
like srens, He sleo noticed th:t while meny of these asress
could be discovered by csreful sesrch with the colposcope, it
was impossible by the nzked eve to cistinguish cesncer leuko-

o

plekis from hyverksrato

[~ 2

ic leukoplekis, though such differen—
tistion cen be wade by histologicel examinstion.

In discussing the pathology of & chronicazlly infected
and erodec¢ cervix, it is important to beer in wind the snatomy,
especiglly the histologv of the structure., That portion which
is seen through the speculum is covered with scusmous epitheliunm,
snd is pink, smooth and glistening. Under the microscope it
resembles skin., This epithelium ends just within the externszl
og. The cervicsl cenel which cennot normslly te seen, ig lined
with a single layer of columnsr epi;helium, dipping down into
the substsnce of the cervix to form glands. These glands have
& normsal secretion which gains exit through their wmouthe into

the csnal, thence into the vsgina.
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When infection gaine entrance through the undamsged
canal or through freesh lscerstions, it goes deeply into the
fibrous tissue a& well as the glsnds, The acute infection
brings forth a polymorphonuclear exudste, vut in chronic dis-
ease, lymphocytes and plasme cells predominete. In such con=-
ditions there ie an sbnormel and irritating secretion from
the glsnds wnich constently bathes the outer surfsce of the
cervix. The soguamous epithelium sround the externsl os csnnot
live in the presence of this irritaﬁing discharge snd conse-
cuently an ulcer or erosion develops, resulting in & denuded,

infected eres, th

w

e typlcel sngry red ulceration &s seen through
the speculum. This is the first stsge of cervicsl erosion, and
is referred to s siuple erosion, In the course ¢f time this
Taw ares vecomes covered in whole or pert by columner epithsliunm
growing down from the cervical cangl, It is interesting to note
that the columnsr epithelium grows in the presence of the irri-
teting discherge and covers the rew ares resulting from the
death of the normal scuasmous epithelium, A funcition of prolif-
erating colurner evithelium is %o form glands, and therefore,
glands develop where they are not normally found. When the ulcer
or erosion becomes covered witn the columner epitiaelium the pro-
cess becomes the second stage of cervicel erosion. The appesr-
ance through the veginsl speculum is cuite the ssme as that of

& ra¥ ulcer. In some instances 1t hae a peprillsry eppearance,
"pepillary erosion”", or it mey harbor distendecd cyetic glands,

the so-cslled follicular erosion.
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Eventuslly zs the severity of the infection becomes
attenusted the scusmous eplthelium begins to grow back in its
normal place, and there is developed the third stage of the
erosion or hesling stage. It ie in thie stage that some inter-
esting snd most importent benavicor of the epithelium is seen
in microscopic study. he regenersgtion of this epithelium éoes
not progress unmolested, for it is subjected to constent irri-
tation by the pereistently underlying infection. Due to inter-
current exacerbations of the infection the procesgs suffers
interference gnd the phenomens mav be viewed a8 & battle between
the sguemous and columnsr epithelium, gs the infection fluctu-
ates. As the result of irritstion there ies an sbnormsl growth
of the deeper lsyere of the sgusmous cells which is evidenced
oy the formetion of fingerlike projections or elongatiahs of
the rete pegs extending down deep into the fibrous stroma. As
the sgusmous epithelium creens over the erosion it often not
only covers the mouths of the newly formed glesnds, but may szc-
tuslly grow down into theilr lumim, Under the microscope such
a picture may so closely resesmble carcinoma as to confuse gll
but the most expert gatb@lpgisé. Beiley of Menchester, England,
hes shown in e most convincing manner the relsgtionship of this
particulaf phese of cervicsl erosion to carcinome. From his
series of 850 chronicelly infected cervices, studied in serisl
section, he concluded thet the constant irritstion of this

squsmous evitheliwn caused it first %0 resvond by the produc-

fod
o
o0

tion and over-production of normel ce leading %o the elong-

ot
oy
@

stion of rete pegs, snd that finslly normal reproductive
& £ b J
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power ie lost snd replsced by the cevelopment of sbnormsl

w

celle of cancer. These sbnormel cells, of course, are embry-
onic epitheliel cells end hgve all the characteristics of
malignency. He hass seen very early mslignencies in cervices
removed by emputation in which no malignsncy was or could be
recognized clinicelly. If his contribution is sccepted, the
velief Dbased on yesre of clinicel experience thst carcinoma
of the cervix is a secuel to chronic inflsmmetion of the cer-
vix will be confirmec.

Freedman (1834) says, "Histologic study of uterine
cervices hes demonstrsted the fsct thet & pre-gsncerous, or
what may preferably be called & carcinocid stste, does exist
before the sctual development of cancer. There seewms to be
no doubt thst cancer can be disgnosed from cell changes slone,
even when no other criteris sre present. The cancer cells pre-
sent definite cherscteristicse. The nucleus may show an incressed
chrometin content snd sbnormel wmitosis, and the nucleolus may
be relstively incregsed in size 8 compesred to the reet of the
cell. Although unseszilable histologicel criteria for carcin-
0id conditions are not to be had, there still is & segtisfazctory

o
g

means of di of this condition in the cervix. (&) The

i
mw

gnosi

{

genersl sppesrance is not suggestive of established ceancer.

(b) Very few cancer-like cells agre vresent én@ thege gre single
and detsched, (¢) These zltered cells gre surrounded and sep-
srzted by many normsl cells, (d) There is very little or no
loss of polarity. The sttitude that cancer mey ve gimulsted
perfectly histologicelly by-& benign lesion is & mietgken and

dengeroue one."
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The 8chiller test offers & suitable method for differ-
entisting sctusl early cancere from carcinold stetes, His
conclusions mey be summsrized es follows:

1. Cencer of the cervix stsrts in the scusmous epithel-
ium of the portion nesr the ¢8 and at firset svresds superfi-
cially.

2. It slwevs stsrte in unbroken epithelium &nd not in
ulcerstion.

-
£
<o Hi

&
m

tologically the chief determining pointe in digg-
nosie sre, first, the oblicue line of cemarcestion between the
normal snd sbnormsl eresg; snc, second, the anaplastic styois
and polymorphis of the gbnormal cell

Wnile the Lugol Test is of gresteet cliniecal vslue,
there gre varioue factors which mav obscure it, so that while
& posgitive test mey not ﬁlways e made without & microscorpe,
s negative test is specific for the sbsence of cercinome.

Thie test is dependent on glvcogen in the epithelisl
celle., This is net the ssmne 28 liver glycogen, snd is present

ocnly in the normel superficiel epithelium of the vagil snd

i8]

normgl portio veginelis of the cervix, It ie not present in

the cells of the censl, nor in scsrs, nor in those sregs of

et
m

Ira

]

tinization wi h hyverplssis which cepuse the mucous membrane

3

of the cervix to resemble epidermi

!.»
n

€. Having locsted s suspli-
cious sres of kerstinization, thst is, &n areg which doee not
teke the iodine, & histologicel exsmination is then msde of
this portion.

For obteining msterial for biopsy & punch is used if

there is spparent ulcergtiaﬂ, or if no ulcerstiom, s rectzngu-
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ler disthersel knife,

s sufficiently lerge

By this letter wethod a clesn cut with

(&}

gection including the entire thickness

of the cervix is obtsined. Two or three sutures sre plsced

snd the aree hesle re

ﬂ'&

implentation and no

pidly, there having veen no denger of
1y, ; &

risk of infection or disseminstion by

open 1lywph or blood strepm, the disthermel knife sesling as

it cuts.

rerefore, it

ot

no longer looks for breading

ig therefore imvper

(j‘&

thing else to grrive

rati

ie importent to remember that early in

ne cicease the changes are confined to the epithelium., One

through the mucous membresne, It

C‘ﬁ

ve thet the microscoplet tszke 1Into con-

siderastion the cheracter of the epithelisl cells sbove every-

gt & correct diasgnosis.

The importence of trestment in the errly stnges of the

digegse is Lllustrste

of BO7 petients seen

4

sought trestment when

The porderline cgseg

opersole, OFf the &4

d by the following fscte., Out of & toitel

by Whitehouse (1¢34) in

the dicesse Was in the ine

o
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numbered 86, snd 387 were hopeless

the end of five veers, or longer, s cursbilitv of 58.8%. Com-

pare this with 6.7% snd 10.6% in hie caeges in inopersble snd

Whitehouse stetes, "It ig good to trest csncer and cure

to prevent 1t". He advocsted improvernent

treatmnent of the pre—~cancerous cervix.

"he lacersted sné chronicslly inflommed cervix g0 often s

hild birth, ie & condition frasught with
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the gresteet denger. The totsl curs

é:?’

ilitey rate fipures gre
not likely to be iamproved g prest desl without the better

cooperstion et
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to ensure the esrliest recognition snd treatment of the disess
Certai nxiﬁstiﬁutians heve been sble to educeste their
clientelle to such &n extent as to obtain a large vercentsge
of the first, anad second stage cases, a8 evidenced by Regsud's
series showing 37% and Ward's series showing 60% in contrast

ez 7

to 2%% eversge of other series., This is an encouraging fect

which contraedicts the assertione seen in litersture thst ¢znce

educstional efforts produce no tzngible results, YThis sgplen-

(@}

did showing in regsrd to thne percentsge of esrly ceses by the
Redium Institute of Faris, and the VWomens' Hospitel of liew
York, conetitutes & pointed lesson to get busy in cesrrving out
en effective educstionsl progreﬁ armong the lesitv" ssys Crossen
of ©t. Louils.

Von Frangue (193%) psid high tribute to Hinselmznn and
hig gssocistes gt the Hawmburg clinic for thelr efforte gt can-
cer control by sesrching for the pre-cancerous lesions, They

eXamined 12,000 women colposcopicslly in 1937, some with die-

Q’Q

charge 2ncd bleeding, others (majority) attending the hospitel
for other compleinte, or in response to sensible provogsande,.
die clinic 1s gleo attended Ly many young greduates who apply
his methods on %tsking up prectice. He cites an instance of

& genergl prectitioner who had attended the Hamburg clinic for

two weeks ené on returning to his practice had made a colpo-

scopic examingtion in 200 gases; he had found leukoplskis in

r
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five, four in women over 40 vesre of gge. In gll five the
cervix wags omputeted, end in two, outepoken csrcinows wase
founda.,

Guggieberg (1934), st the University Womsn's Clinic
in Bern made gn atteunpt to determire the relstion betreen de-

ley in securing sdecuste treatrent snd the clinical stege of

’lh
6]

the tumore when first seen, He found that in pstients seek-

ing rmedical gdvice within the first two months & lerge propor-
tion of the growths were glresdy inopersble. 21 of 72 patients
who sought trestwment relstively esrly were inopersble., It

must e concluded from these fects thet a large proportion of
cancer of the cervix cases gre feirly well gdvanced pefore symo-
toms Decome manifest., In fact, bleeding must ve dependent on
injury tc the invading tumor or to partis1l degeneration of the
growth, It is obviocuely true thet s latent veriod existe be-
tween the incex T;on of cervical casncer sné the production of
symptous,

For this resson orgenizstion of cancer control by edu-
cating the public concerning -subjective symptoms of uterine
cencer is insufficient, The only way thet esrly and syumpitom-
less uterine csncers can be discovered ise by routine cemi-snpusl

eXaminati of the vpstient in the cancer gge. Thie work nmust

Cj
\B'

&

necesearily bLe done by ths genergl practitionere. They will

o0
e
-

ve the beckboune of the crusade for the early dizgnosis of ceancer,

*‘3

rhere work will be complete only when they have teken the re-
sponsipbility of referring pstients with suspicious lesions to

stitutions ecuipped for the specigl surgicel and rediologic

care of thege digeasss,
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Section II

Classificetion

In a paper on the treztment of csrcinoms of the cervix
it is essentiel to include a discussion of the clsseificstion
of the disesse, because, 88 it will be seen lster, =z grest
deel of the choice of trestment gs well ss orognosis snd com—-
parison of results depends on an sccurete claseifying of each
legion, It is& glso seen to be importent in studying the in-
cidence of esrly ceses snd studying the velue of educationsl

efforts., It &s

w

umes an important role in a majority of the

litergture on the subject. Its actusl ilwmportence is cuestioned

by some sncé stressed by others. At present 1te veglue remsins

There are two chief methods of clegssification of thie
disease, nemely (A) Clinical Grouping as to stape of the dis-
esse, end (B) Histo-psthologic Grading.

i

A, Clinicel Grouping.

Healy (193%) stztes, "The crux of the problem from

the staendpoint of fevorsble results or cure, is the szme in

rafiption therapy es in surgery snd depends chiefly, so far
88 we are gble to discern, upon the clinicsl sta: of the
tisegge ., Thus its vgiue ie sgeen end will be geen further
a8 the viewpolint of other men is exrvrressed, snd the end re-

sulte zre studied,
There are two severste uethods of Clinicsl Classlfi-
cetion im uee in this country today. (1) Lesgue of Lations

#tion Ceancer Com-

!‘5‘&

Classificstion ge szdopted by the lesgue of U




i,

missions, and thst of (2) Schmitz of Mercy Hospitsl in Chica-
go., The latter was gdorted first and gsined wore or less
general usage as Dr., Bcechaltz hsse been a frecuent contributor

to the gynecologicel litersture for some few yesrs., The former
is creeping into more genersl usszge, especiglly with the redi-
ologiets, and since tregtment of cancer of the cervix is chief-
iy & rediological problem, it seens thet this classification
should be mdopted,

(1). League of Nations Clpssification.

4t the conference in Genevs, which renoried in 18P9,
the following classification was sdopted, gaé it hee been
aceepted by the majority of clinics, The Netional Radium
Commission hae weade it 2 rule thet eny institution hiring ra
Cium from thew must keep ite records in s definite form snd
clessify the extent of growth, according to the following form:

1. The lesion is definitely & surfsce one. It is lizited
to the cervix, with no parscervicel or paremetrial fixetion,
There is free mobility of the uterus,

2, The deeper strucitures sre infilirsted or there ig an
inveeion of the veginel wall or some slight perecervicel or
perzmetrisl involvement. The uterus retsining some degree of
mobility.

. Extensive peracervicel end peremetrisl involvement

i

with complete fixstion of the uterus,.

4, Distent nmetzeitsses or extension with invesion to
thie surrounding viscers.

Crossen (1833) stetes, "The Lesgue of Natione Clseei-

ficetion should be used univereslly,., & unifora internstionsl
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clegeification of ceses is imperstive for compesrison of
results of different methods, This classificsti on is set-
iefactory; it is glresdy in rsther genersl use, and ie the
only clessificetion likely to come into genergl use.'

He continues with, "In the cesse of esch patient, the
evidences of the extent of involvement ghou be worked out
sufficiently to permit eccurste gseignment to class. Accur-
acy 1e enhgnced by deciding definitely ss to the classs gt the
time of exemingtion end then recording the decision. This

obviates the cifficulty encountered when trving later to cless-

Yy

Y

.

ify & borderline case with soue detgil misein

¥

)
;,.

T

ot

is ususlly poesgivles to say whether the growth has

extended beyond the cervix, slthouph csre must be teoken not

to wmisteke inflazmmatory indurstion in the brosd ligsments

o

for meglignent growth, thus putting the lesion in & more sd-
venced stage then it reslly is, gnd when & "cure" is obtained
recording that ee curing an sdvenced state, thue imrTroving
one's statistice.
(2) Greenough Classificstion.

The surgeon prescticing hysterectomy only neede to know

whether the csgge is o too fer sdvenced for him to ex-—

H
o
m
=
4

r.+

cise the whole growth., Weivel, as 1t will be seen lster, is

one of the foremost perpetrators of the Wertheim School for

m

raedicegl excision. He uses the clessification asdopted by

[an]

Greenough, which is accepted by the Awerican College of Sur-

geons,
lL."Ceses in which the necplsss is very incipient and
can be differentisted frecuently only microscopically.
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2. Csses in which the neoplssm hes spresd out some,
put ie still confined to smell sreas of the cervix. (Operable
-~ good prognosis.)

S, Cases in which it has spresd to the asdiscent vsginal
well or the persmetrium. (Unfavorsble but sometimes opersbple.)

4, Ceses in which the urinsry bladder, ureters, or
recéum is invaded Ly the neoplesw. The uteruc hze become
fixed. (Very untiavorsble csee, perhespe in some instences
still opersble. )"

Then they spesk of the "Inoperable cases in snother
eroup which may often be successiully trested by irrsdistion,
and finglly the incursble cese, for which there is & present
no method of trestment aveiloble M

It ie evident, their cases in the higher groups sre
much esrlier thsn in the other methods of clegesificetion, The

futility of attenpting o

stood is therefore verv sppsrent.

The radiologiet cannot use thie classificstlion becsuse
it would e of little weolue to him in compering the different
rediclogicel technicues, One clinic might heve & vervy lsrge
percentage of cases which were extremely fer adv ed, while

others might e tresting ceses thet were only just inoversble,

s

The discuseion of the clseeificstion in relstion +to %1

"35

1€

results obtesined by surgery and rediothersvny will be tsken up

lgter,

(%) The Schumitz Clsessification.

0

Here glso the extent-of thHe growth is excressed in four
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clinicsl groups, but they differ from the former.
Group 1. The clesrly loczlized growth. It is on the
sversge sbout one centimeter in dismeter in ell directions.

Gro

J
"{J
0,

*
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oy
o

> doubtfully locelizecd growth. It is
cherscterized by en edens or infiltretion of the pearscervical
connective tilssue snd hence s decresce in the degree of down-
ward displecepent of the uterus,

Group 3. The invesive growth., It is marked by definite
invgsion of the pesrasmetris or regiongl lymph nodes, but the
invaded structures gre woveble, though movebility is decreased,
due to loss of elssticity of the tissues of the varsmetrium,

Group 4. The fixed snd terminsl growth, It is distin-

ruished by the fixstion of the tumor, due 1o invasion of the

ow

deep visceral snd psrietal pelvic fsscis, or invesion of the
vegine, urinary bladder or rectum, or the formation of distant
metgstases,

Werd (1923) has mede an effort toward bringing American
statistics on cervical cancer intc & form which 2 more direct
comparison with Furopeen figures ig possible, Thus he wmeade g

comperison of the two

m .

bove clessifications, showing the inci-

dence of each, in his series ot the Womense'! Hospiitsel in New

York
' Humber per cent
Total cases . . . . . 4 e e e e e e e e e .. BB 100.0
Opersble (limited %0 CerviX) . . + v o o « . . . 77 £1.8
Group I (Schmitz) Stege I (Lesgue of Nations). 4 1.1
GroupIl (Schmitz) Stage I (League of Hetions). 73 20,5

Inoperavle {extended bveyond cervix) . . . . . .280

Group IIT (Schmitz) Stages II & III (L.of N.).249

~3
0
L 3
S

[¢X]
oy
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Group IV (Schmitz) Stage IV (L. of ¥.) . . . . &1

n
L
.\}
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B, Histopathologic Grading,

Jonsid ereble attention hss been peid to the study of

cellulsr cdifferentistion g8 indicsted by varistions in his-

ct

tologic structure. Here the pesthologist is very importent.
His role is sowmewnat like that of the navigstor of s ship.
The nsvigator with his nsutical instruments plote his course,

thus sssisting the pilot in guiding his ship.

;-Lf

ealy

[N

1634) remsrked, "Biopey is essentisl not only

.
]

to establish diagnosis but to establienh prognosis, since the
nistologic tyvpe is 2 fairly accurste index of radiosensitivity.!
Vzrious other opinions on this subject will be discussed lster,
8 will the principle behind the theory.

The subject has atirscted wicde gtiention since Broders

1922) showed in scuamous cancer, thsat the success of surgicel

.

trestment was closely related to the tvpe of growth znd degree
of cell sctivity., In cencer of the cervix psrticularly, the
marked differences which occur in structure hgve led to many
attexpts to itrsce & relgtionship between the histologic type
znd the clinicel uvrogress of the disesse,

Some of the results and s mention of the technicue of
this investigetion, will of necessity have to be inclucded in

thig section of the

*CB

peper. 1t properly belongs in other por-
tions, but in orcder to study the velue of the "melignsancy

index" and res;oasé to rediotherapy, and thus tc gee the ac-
tual value of the exhasustive attempte to classificstion, tbey
will be included here and reference to thesn be xade later in

the prover section.
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The number of five-year cures revorted by Broder
(1eg22) for the most differentiated type of Squsmous cancer
of the cervix treszted by, surgery wee 53,33% as compared .to
only 9.57% for the most rapidly growing and lesst differen-
tiated tumors, The corresponding figures given by Mertzloff
(1227) were 67.8% and 14%,

After rediotherspy Hesly asnd Cutler (1828) found an
ecually importent out different relstionship, more cures be-~
ing obtsined with the snsplgsstic, repidly growing tumors than
with the highly differentisted and more slowly growing forms
of cancer, 4denocarcinonate for meny yesrs has been considered
by Regaud to ve treated vreferebly by surgery because of their
insensitivity to radistion,

Apart from the need of & lerge number of czees trested
by & unliform method egnd followed for = sufficient time, & study

of the subject i

]

complicated by the difficulties inherent in
the proolem of clessifying cancer growthe into sepsrate and
clegrly defined groups and by the fact thet no methol of grad-
ing has yet been generslly sdopted or. accepted g8 sgitisfactory.
At the vresent time egince cencer of the cervix is tregted sl-
most exclusively by rediotherspy end not by surgicel removsl,
the tissue svailable for histologicsl study ie necesssrily lim-
ited. 4n extensive curetting is not deemed advisable, end the
tissue sent for exsmination is generelly cuite small; it is
often heavily infected with bacteris and inflsamed, and may

be largely necrotic.

he most important difficulty, however, seems to lie

in the fact thet verious portions of the tumor wey show differ-



ent stages of cell sctivity and one portion e called CGroup I
and gnother portion Group III, etc. Thus it may always be

seriocusly cuestioned whether the tiessue is reslly & feir ex-

8

zmple of the genersl growth structure, However, thet is what

is present to work with, and reslizing the inherent difficulties,

attenpts have bﬁen made to classify thenm

In this connection ¥Martzleff (1828), in order to study
the velue of vicpsy materiasl, exsmined 70 specimens of cervi-

the findings with

e

cel caencer removed ot operztion end compare
those from the tissue removed for disgnosis from the ezme csses,
He concluded thet in s third of the ceses the examinstion of
biopsy material would fegil to indicste correctly the predomin-
eting cell type. In Chembers (1l833%) study he concliuded the
ggme, that ie, slmost the Ssme proportion of czses were set

3

s6ide ge unsuitsble for graeding, nsuwely 228 in e totsl of 678,

o

Kethod of Grading.
It is generally accepted thet the mein basis of sny
system of grading should be the degree 0of differentistion,

defining as fsr z& possible the compsrative depree of cell sc-

s
ot

443
ot

tivity., In melignsnt tumors et most sites it is possible 1o

trace & gradusl trsnsition from highly differenticted and more
slowly growing forme to comuletely indifferentisted snd rapidly
growing verieties. But in sevsrsting these kinde it is im-

portent to remember thst the rate of growth of tumor cells may

very considereily st different plsces in the individusl csee,

and cell sctivity is not slwsve s sgfe guide in determining

Drognoeis,
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Chambers, full time pathologist st the Merie Curie
Hospital in London (Oct. 1¢34), hss done the most recent and
most complete work on the subject snd srrived &t some import-
ant conclusions., He made four chief groups of scusmous carci-
noma on the bseis of cell differentiation and genersl archi-
tecture. He diecusged the previous important contributions

and used them in deriving hie method and conclusions,

w

In Graede I, 211 the typicsl ceees of the sdult scusmous
cercinoma were included. In thie form the growth invedes the
cell columns of wvarious size, often in single strends, but the
habit of forming stratified epithelium is precticelly lost.
Kerstinizetion sometimes occcurs, but is not comuon in cervical

-y

growths,., Sousmes snc pesrls and basal cells zre & festure of

<

the structure, This type 1s essy to recopnize.

Grzde II ipcludes the tumors composed of thin spindle

ells resembling those of basal germinsting layers,

.

Grede IIT includes &1l ceses in which there is & clegr

tendency to form stretified epithelium, snd contains 4 sub-
groups, according to the decressing extent of differentiation.

In the sub-group "Keratinized" the surfsce lavers of epithe-
liuam sre transformed into sgheets of kerstinized scuesmes, which
mey be in whorls. In sub-group "differentisted" most of the

cells furthest from the basel leyer sre transformed into scusmes

but without kerstinizstion. 1In other czeses the cells of this

]

region sre lsrge snd vacuolated but evidently not dividing or
only very occgsionelly. A Dbssel cell lever csn ususlly be

Gistinguished. In the sub=group "trensitionsl", the srchitecture
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of the epithelium ie most like thet of the normsl mucous

4

membrane of the cervix snd vegine. The bassl cell layer is

ot

distinct, snd the gradusl change from traneitionsl to epinal

cells czn be made out. In sub-group fanaplastic’, although

there is still & formation of stratified epithelium, the cells

have lost their scusmous cherescters snd are deeply stalning;

mitosis cen be found in 211 the layere of the epithelium,.
Grede IV incliudes ell the gnsvlestic

s}

show no formeation of stretified eplthelium, In these the

tumor cells have no Sgusmous characiters snd sre gppsrently

.

in sctive growth, Thev sre round or fat spindle in shsape,

with deeply eteining naclel, end mitosee are common, In this

grede zre two sub-grouns, depending on general configurstion.

In Grede IV 4, the growth ies arranged in alveoler masses with
& feir amount of intervening tissue, In IV B, the tissue is

& 801id wmass of cells with little intervening tissue snd simu-
letes & sarcoms.,

The following table shows the percentsge incidence of

ot
oy
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orme:
Incidence in
foc. of cases. 450 ceases,

Sguamous Carcinoas

Grede I - Adult . . . . . . . . 68 15.01%
Grade II - Spindle . . . . . . . 40 8.90%

@raé@ TII

- » - - .

plastic B . . . . . . . . 4B
Totsl Gt 99 22,00%
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For compericson with the results of other observers

reference may be made to the following table. Crades Z and

% are grouped together, The close similsrity of the finsl
regults with thoee of Vartzloff, and Heely snd Cutler, is
significent. It indicstes there are two groups ess8y to recog-

nize, nsmely the adult and the ansplastic. If sll the others
are grouped together, three groups cesn be defined, and the

percentege incidence of these three is fairly constant when

m
'z

& large number of cg&e xre considered,

sduthor sné Method of  Histologicael Type Ho. Cases Incidence
Trestument
Broders (1922) Type 2, % differen- . 23 8, 54%
Burgery ticted.
Type 3, ¢ differen- . 153 56.87%
tisted.
Type 4, ot dfferen- . ©3& 34 ,5%%
tisted.
Martzloff (1923-27) Spinel . . . . . . . BO . B0%
Surgery Trensitionsal. . . . . 259 Ga 87
Fet Spindle . . . . . 47 12, ﬁﬁf

Healy end Cutler(lgz28)-adult . . . . . . . . I5 . 17, OQ@

Rediothersm Plexiform . . . . . . 123 82 .00%
Ansplestic . ., . . . 47Z 21.0@%
Schmitz and Hueper Spinous-with cornifi-
(1e27) cation . . . 9) “
Rediotherspy Spinous-without corni- f 31,00%
Fication . . B1j
Round cell . . . . . 108 00%
Sprindle cell . . . . 48 cl 70%
Chembers (1824) Grede I . . . . . . . B8 15, ]Gm
Rsdiothersavy Grede 2 gnd & , ., . ., 283 82 .9
Grecde ¢ . . . . . . . g9 Qd,aﬁ,

Chesmbers entered into this clegssification psrticulsrly
from the point of view of finding evidence to ghow to what ex-
tent, if eny, the response of malignent tumors varies with
their histolcgicel structure, and also of finding wvhether there
was any evidence to supvort the prevelent ides that certasin

nistological types are insensitive to radistion.
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incidence of the various groups,
Chambers hazs worzed this out in his studies. Hig results
mey be summarized by the statement, "esch group shows the well

known influence of th

r!)

> menopeuse, with s msrked incresse in
caseg between the agee of 40 and 80. There is very little

difference petween the verious histologicasl gresdes excent for

jo N

ndicstion thet the esnsplastic

e

Grade 4: in this there is sone
growths are commoner in younger women, Hieg gregh shows g
cefinite rise end fsll scowe vears vefore the others,
Regerding relationehip of clessification to durstion
of symptoms before trestment, Chombers sﬁates, "There seemse
to be no perticulsr relstion between the durstion of symptoms

gnd the type of growth., The durstion of symptoms glso seeus

toc heve no relastion to the clinicel stoge of the disease; wmany

caeeg in the most advenced stace hed syaptons laeting less than

two months, anc some of the least advanced hsd the lergest dur-

Vﬁiv‘n.ﬂik »
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In correlating the clinicsl classification sccording

to Stage (28 afopted by the Lesgue of Hetions), Chsmbers showed

o

thet every nistologicel type is regresented in egch clinicel
veriety. Reference nmayvy be made to the following chsrt:

(211 sub-gr
Grede TI-Svindle (Crsde ITT Grede
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Regarding the radiosensitivity of the various histolog-

ical tvpes of mslignency of the cervix, according %o the clase~

ificetion discussed previouely, Chembers' results &t the Marie

Jurie Hosgpitel sre ns follows. The method of trestment was

a& uniform technigue and followed ge closely as possibtle through

out. The metnod of redistion used and the dose

9

:pplied sre of

£

primery importance, for the differences between the responses
of cells of varying histological types to rediation tend to

Gisgppesr as the dose is incressed towerd the lizlt which can
ceuse the desth of sny living tiesue., Ho modification of the

dogage was macde on account of histologicsl structure, 41l

o

ceees disgnosed were followed with o full course of trestment

3,

ther ressons,

4

in 81l cnees where it wee not contrsindicsted for o

The method used 1g& g wmodificstion of the Etockholm
technicue, to be considered latér. An sttespt wes made to
improve on this by improving the distribution of the radium.
Thelr caees hove been trested chiefly without supplementary
X-ray, with few exceptions, Although the method succeeds in
treating cercinowms cells within s definite disitsnce of the

surface to which the radium ie spplied, i to trest more

ot
Bty
m
pt
lv.u,'
(3]

deeply septed growth cells or metssteses in the pelvic glands,
For this resson, also, when considering the response to trest-
mwent of growths of cdifferent histological tyves, the disspresr-

i~

snce of s

e
<

the growth st the site trested f more velue then
the ultimate result; s comperatively lerge number of the ve-
tiente who die heve exXxtension to the pelvic glsndes or metas-

teses and no locsl recurrétice. Thus Chambere! incuiry wes
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chiefly to discover in how msny cases the treastment caused

the growth %o disgppesr st the primery site, taking into

o

gmount the histologicsl type,

The following tebles give their results:

Stege of the disesse.) Cgses trested wore than two yesrs ago.

LG - locel cure
KLC - no locsl cafe

Histological  Stages I II TII Iv
type LC NLC LC WLC LC NLC LC NLC Totael Percent LC

Sgusemour.

Grede I 1 0 & 1 21 11 1 3 41 85,9
Grade II 2 0 7 1 12 4 0 @ a9 72.0
Grede III
Keratinizeé 0 0 2 2 2 1 0 dk 27 63.0
Differentiated O O S 1 10 5 0 1
Treneitionsl 7 0 21 & 4% 18 & 8 . S
snaplestic 3 0 50 7 4 1 4} 186 73.0
Grede 1V
Ansplestic 4 1 O 4 0 13 7 1 2 i .
ingplestic B 3 0 % 1 11 & 1 s} 55 66.9
Adenocgrcinome i 1 i1 © 5 8 0 1 37 72.9
Tf the more advegnced czses gre considered sepsrstely,
those of stage III, there is gtill not more then 15% difference
Get@egn the V?r13¢§ histological types and this

slg0o seen

e
1
ie sleo evident
£
sensz? ve to

hig
when the results are considered gpe o whole, It i
thers ig no evidence thet sdenocsrcinomete ere, in

*C“L.‘l m -
Hesulte sccording to the Hlstologlécl Grede enc Stege of the
Disesse. (Czses trested from three to eight vears ego.)

Stege 1 II 11T 1V
L D L D L D L D Total Percent L
Souemous
Gresde I 1 0 2 1 10 17 o 3 30 43 &
Grade II1 2 0 6 2 & £ O & 27 51.8
Grade I1I .
Kerstinized c o =& 1 0 & 0O %] e e
Differentisted 0 0O 2 1 £ 10 0 1 ©a Sl
Trensitionel 5 0 14 7 24 30 =2 9} o cr s
Ansplastic Z 0 5 0 5 4 ¢ 1 10¢ 53.2
Grade IV
Anszplestic 4 O O 2 1 3 7 0 2} % 41,2
hﬁfz.:‘las tic B 1 ] i 2 5 & 1 0 -
Adenocercinoms i 1 7 3 10 8 (S I & 58,1



Thus Chsmbers hess done much to discover the actusl
value of this ﬁet;oﬁ of classificstion and scems t0 be & bit
skeptical of its vslue.

Jarsted gnd Auer (1832) of the Bernerd Free Skin and

Czncer Hospital in 8t., Louls uphold this method of grading of
melignencies of the cervix,
Adverse criticisem of gracding is sometimes beeged on the

isct thet different grszdes gre to be found in different vortions

of the sare tumor. To meet thie criticism they selected only

In defense of the grpument thet at different periods
of growth there ie a difference in the grsde of the tumor,

they 8iate this msy be cue to g difference in the 1

n

el

sigtence

of the host gt different times., In defense of the =r

e
JANENT

o

o)

thet the personel equation plsye & grest pert, they graded
the tumore independently in over 300 cessesg with less than one
per csznt difference in judgment,

hey showed thet clinical grouping is fer uore import-

ant from a prognostic stendpoint than histologicel greding,

Clinical Histologicel Gases ength of Life After
group., group. Tregtment
I Grade IT 3 82 months
Grede II1 2 7e i
Gracde IV 1 15 "
IT Crade 11 4 53 "
Grade IIZI 8 80 "
I1I Grede II 1e 2¢ "
Grade I1IX 17 30 "
Grade IV 3 44 ¥
Iy Grede 1T 48 17 "
Grade III - 45 o "



PN

(They have no csses listed in Grade I in any clinicel group,
pecauee the table is only for cases trested by radium snd
ray alone, and sll their Grade I cases were in Stsge 1
II, sndé they considered these operable, snd received redicsl
surgical trestment.
They do not believe thet these figures signify that

grading is of no value whatsoever in the study of cervical

p)

csncer, for tﬁere are facts not shown in the tsble. They
cbeerved tast the immedizte effect of radiuam on ﬁhe more in-
differentisted types of tumors is grester than the differen-
tigted types. Thev found grestest immediete regression in
Grecdes III end IV then Grades 1 aﬁﬁ_II, the clinicsl extent

of the involvement being practicelly the game, snd & like dos-

£

sge of redium veing epplied in esch cese, Thie is gdded evi-

dence of the grester redio
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tumors.,
It wee also thelr observstion thet rectovaginal and

vesicovagingl fistulge occurred elmost slweys in carcinoms of

-y

Grade III encd IV veriety sfter tresfment with redium. This

=}

fact is significent when it i know

w

3

thet the radium dosage
wags ppproximsately the semwe in & large msjority of the czses
trested, 60 it could not be by mere chznce thst this occured,
Thue they advocate considerstion of the Grade in selecting the
dosage to be employed. Some Grade I and Il cercinomas even
found to be so0 radioresistant thst 7000 mgwm hrs. given over g
relatively short period of time hes csused little clinicsl re-

gression, and vet they were Gealing with e relstively slow



growing type of neoplasum.

Thus they feel grading is of decided velue in the
specific case of csreinome of the cervix end thst it way be
the deciding fsctor in the decision to emplov surgicel trest-
ment rather then rsdiation or vice verss.

Therefore, it hes been seen that clinicsl grouping is
of much greater value from a prognostic standpoint than histo-

pathologic grading, but the latter still hes ite importence,
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Section III
Treatment
{(Introductory Statement)

In considering the treestment of cercinoms of the
cervix and sttempting to derive the best method, it might =t
first seem ezsy to decide statisﬁicélly the controversy of
surgery and irradistion therapy, but unfortunately such an
enguiry is by no mesgns simple at the present time. First is
the cifficulty of getting reliable figures., Only recently

hee there been concentrsted efforits of "follow-up" systems

.

g

in the lsrge clinice, Even vhen one

B
el

#8 the figures i g

Ly no megns ceritsin that theyv refer to the scame tvpe of case,
This has been exvlesined in Bection II, snd it wes seen there,

comperison should ve simpler in the future.

Another gregt difficulty, in coumpering results of

ot

radictherspy en¢ operstion, is the fect the
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cases treated by rsdiothergpy have slres

o

7 passed the gteg

iy
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g
where surgicsl excision is possible. To overcome this diffi-
culty it has been suggested that the five yesr survivsl rate
0of 8ll csses geen gnd tregted Ly rediotherspy should be com-
pared with the surgery, plus those seen and found inopersvle.

This suggestion is quite imprscticable 1f the statistics of
B

different institutions sre to be compsred, as the type of

5

case coming to one institution is different from thzt sttend-
ing another. When & gynecoloziset is well known for his skill
in excisional surgery, the operebility rete will be high, but

in & clinic which hes & reputation for venefiting even sdvenced

cases by rediotherspy, the numter of petiente who present them-
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selves in the esrly stage of the disesse will be relstively

smell, In certsin clinics the operebilitv rate hss been

estimeted during & few monthe or & yesr snd this figure has
been used in zll subsecuent arguments concerning the relative

velues of the two methods of trestment, snd of course, the

a

futility of this is resgdily sprarent.

o

Thug 1t is seen the task is not so simple. There sre

g84ill other difficulties in comparison of the results wnich

will be considered lzter

At the Memorisl H

1,574 caeese found 12 5& were in Clsss I,
b

were correct, it would €
all of these cagses, Unt
cure, 1% 18 evident the
favorsble e&s they seem t
begun to gpresd o otuer
why there is gt present

cistion of the pelvis,

eldon feile to cure the

s 1t will generelly heave

in nearly every instsnce
in or sbout the cervix.

however, some which wer

* o

begin to suffer from pel
znown thet this is due ¢

itonesl glands, snd canc

the trestment, snd when

ospital, Healy (1234) in & study of
If thet disgnosis
eer that & cure could be expected in
ortunstely, they received only EE%
apparent esrly csses gre not &s
o e, 88 csncer cells have slready
parte of the pelvis, and thet is
& trend toward more accessory irrs-
It is importent to rerslize that one
cervicel lesion in favoresble csses;

disgppesred in four to six weeks

‘._,s

, eand the disesse will seldom recur
Within 2 vesr or two after trestment,
esrly cazses, will
vic and leg pein snd it is too well

o metgstatic cancer in the retroper-

er has continued to grow in spite of

pein sppesre it ie beyond control.




Thus, Healy (1833) remsrks, "The response of tumors

:

is not slwaye whet we expect, and there sre unexpected vari-
stione in locael tissue reasctions, ss well gs the constitution-
sl resction of the patient, not only to the trestment but to

the digegse. We are gt times sorely disappointed becsuse

o
=

epperently early sndé favorsble case feils to do well, and on
the other hend we are surprised snd confused begsuse some
casesg gpperently fer advanced in which a good result is ex-
tremely doubtiul, will reepond unexpectedly well to redistion
and become p five-yegr epparent cure.”

A4 word in regerd to the cholce of trestment, and the
modern trend which will be borne oui wmuch more completely
later. It is interesting ito note how uniformly combined ras-
digtion is now used in the large clinics of the worlé. Csr-
cinome of the cervix Seems to be glmost entirely removed from
the cdomalin of surgery and to have become probleme of radistion
elone, Toere sre still e smell number of gynecologiste of
ability, more especially in central Turope, who continue to

8o the rsdicel hvsterectomy in their most fsvorsble cesses,

1%

L.z

but even in CGerms

]
L

v rediation therspy is greduslly replscing
gurgery. It must be reslized thst radistion therspy is rels-
tively new snd th:t the phvsicel ggé biologic problems inter-
woven are not vet fully understood.
"Radiologicsl trestwent of cencer of the cervix has,
eince 1ts first efforts, scesrcely fifteen vesrs behind it.
During these yesrs it has fought ites way through difficulties
gpertaining to the technicue of the trestment, no less thsan

those of & finsanciasl end socisl order. Many have seen the
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great expectations of & few years crumble and hsve retrested
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net 1s the resson way
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het sre able todsy 1o submit

of rediologically treated cases which

#

vetion five vears.", states Heymen (1927) of th

Institute.

there asre only six

%)

o
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&

frirly large number

heve been under obser-

Rediumhemmnet

[0
N



A, SURCERY

1. Historicel Develouvment:.

The trestment of carcinoms of the cervix has been
precticed for hundreds of yesrs, and it hes been ststed that
nysterectomy wge performed for this condition és far %éck as
1800, It is definitely known that Ssuter, in 1821 performed:

redicel hysterectomy. The methods of surgicsl trestment

o

®

improved out of s£ll knowledge Irom thst dete until 18%8, when

Wertheim first brought his met
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hvsterectony
pefore the profession. The technicue hess been followed up

to dete with very little change;

; With, however, & primary

mortality of 30% havi ing veen dropped to 8% in Weibel's last
five hundred ceses, The improvement le sttributed to better
precperative care, improved types of snesthesis and zsepsis,
ags well a8 improved technical skill of these men in the larger
clinics who do &0 msny.

Zven the most grdent advocstes at present sdmit that
surgery csn prokbebly go no further in resdicsl excieglon. Owing
to the ignorsnce of the potlents snd the present imperfect
orgenization for eneuring esrly disgnosis, excisionsl opers-
tions cgn only be precticed in & compsrstively smell number,

guestion whether even in thie small number sghould
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be the irestment of choilce.

In the 8cheuts clinic in Vienns, the primery mortslity

due probebly to & better cholce of patients

4

and due to the fect thaet thev have a radium depsriment in con-

junction with their operstive clinic for trestment of late II,
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I7I, and IV degree cases. Weibel's mortality rate is gn
exceedingly low figure for the aversge surgeon to aim for,

In his grest series of 1,000 cases he has become probably

h

the mester of this type of operstion. he primery mortality
for his totel series is 13.8%,

Inasmuch &8 there are no grest surgicsl centere in
this country, for this particuler disesse, with such sz vset
gmount of materisl as the two just mentioned, there are not,

end probaoly never will be, dny comperative surgicsl statis-

o

tics svailable, Redistion clinics in the United EStates are
the only compsretive ones with which we may Geal.

The Kinistry of Health of Englend (1927) report showe
an gversge immediate mortality of the Wertheim operstion as
1?% and this is probsbly higher because surgeons with & smeller
prectice, snd of necessity sn inferior technicue do not reoort
their work as frecuently g8 the more experienced and better
known men.

2. Technioue.
(a.) Wertheim operstion, a&e prescticed by Weibel.

In nhis discuesion of the cholice of csses for operstion,
he uses the Greenough clsseificstion, which it wes seen, in-
cludes overable ceses up %o group IV, Thus his higher groups
include much eerlier csses. He considers thew opersble, under
this clessificstion, up to group IV, if there is no contrain-

dication such as wasrked seniliity, merked cardisc insufficiency,

"’i

sdvanced arteriosclercsis, genersl cschexis, extreme adiposity,

or unwillingness on the pert of the patient to submit to cper-

ation,
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Before a dste is eet for the operation the petient is
exsmined vy en internist to determine whether the patient is
in condition to undergo & redicsl sbdominel operstion, or
whether vsginel operation is to be rescorted to. If the uterue
ig not movable end its neighboring structuree involved, oper-
stive treatment ie not comnsidered. Eince the redicel vsginsl
operation does not involve so much handling of the viscers =g

the abdominsl, end consecuently the pstient suffers less shock

during snd after the operation, ceses of early cancer, cerdisc
caBes gnd cgses of generzl debility, are opersted siter the
technicue of Schzuta (described laster). Msny of the technicsl

¢ifficulties encountered in opergting very adipose petients
=fter the method of Werthelw ¢o not present themegelves in the
Schaute method,

sfter gdmission to the clinic and efter cereful exem~
inetion the patient receives frecuent vesginsl douches (mercury
oxycysnid 1:10,000). Cerdisc cases zre digitslized, digslen
being the prepsration of choice,

Every case is cyvetoscoped to test ureter function and
to discover gny existing ureterel snomalies., An intrsvenous
pyelogrem is done,

s

The evening vefore overstion the operstive field is
sheved and disinfected, the rectum snd sipgmoid cleaned with
enewgs, gnd veronsl .b gm. is given to ensure sound sleep.

In the morning vefore the operation, if any tumor mases

presents itself in the vegine 11 1le clesned swey with & shar

o
o

spoon and then the bleeding surfsces cosguleted with & hot

iron coeggulsting device, sfter which the veginel vault 1s



disinfected with 2 green sosp eolution, and mercury oxycyenid

olution, sn¢ tnen tightly taﬁponeé‘with iodoform gesuze. An
snesthesie for thise is not necessgry since manipulstion of
the portio does not ceuse pain. The vaginal wall must be
protected from the hest, however, One hslf hour before the
operation the pestient is given 1 cc pentopon (Roche) intra-
muscularly.

Anesthesia.

Lumbar eneestheeieg is ueed slwost exclusively in the

Weibel Klinik. 10% tropocain (Merck) which is marketed in
1 cc smpoules, or s newer prepsrastion Pento-Spinocsin, which

ceuses anglgesig for more then three hours is used,

i"

Wertheiw Operztion.

FPetient plsced in lithotomy position on the tsble,
Then prepered sn¢ pisced in an eXsggersted Trendelenberg pos-
ition,

After wmidline lepvsrotomy, pertisl cdetschment of the

freel

b
foie

bladder is done, ng the cervix frow the bleadder. During

this procedure the bladder

}.Ao
[42]
5
6
’.-_l
[»
2]
o
o
o
s
o

i sgsinst the symphyseis with
an anterior veginsl speculum, snd the detachment carried out
by olunt dissection, Goépiete c¢issection of the bladder from
the uterus is possible only sfter mobilizgtion of the ureters
and uterus,

Then the infundibulo pelvic egnd round ligexents gre
trenefixed and severed bilaterslly, The two surfsces of the
ligementum lstum are separsted with the sicd of long dissecting
forceps and the ureters sought. It cen sometimes be detected

by peristaltic waves going towsrd the blsdder,



ST

x4

The expoeged ureter is then followed 1o the point where
it enters the psrsmetrium, The owversior now pesseg his fore-

finger slong the course of the ureter, gathere the uterine
g 2

o

vessels with the tip of hig finger, which vessels he hzsg in
the meantime exposed with the gld of tissue forceps in the
other hend, double ligstes, transfixes, and severs them, Then
the course of the ureters in the true pelvie csn e followed
to the blzdder,

Then the rectum must ve separated from the veginal

m“
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wall, gnd forwerd., The
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uterus i L TEwN
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s roly upward
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es8sistent then draws the rectum ventreslly, so the peritoneum
mey be cut through. Further dissection is done with & eponge
in dreseing forceps and with long curved diesecting scissors,

The rectum must be dissected letersglly from the verpmetrium

and sscro-uterine ligements, for if thie ie not done the rectum

may be injured seriously.

Thne pgremetriumw heg Deen dissected free snteriorly and
posteriorly and the ureters hsve veen mobilized in the itrue
pelvis; now the removel of the peremetrium ie begun, for which

rurpose the curved VWerthe remetrium clern end pesraxetrium

-
o

curved scisscre sre used. They sre spplied close to the pel-
vic wall, lext the spcro-uterine ligsments sre clsmped s
close to the sascrum @€ poseivle gnd severed, thuse moblilizing
the uterus more, Then pull uterue upward and strongly to the
side to obtein & Letter view, In thnls position other pars-
metrium clemps are applied close to the pelvic wall and the

smputation of the persmetrium cozmpleted.
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The uterus and adnexse remesin sttached now only to the
vegingl wgll, The blsdder end uretere gre disgected free from
tne vagingl wall for &t lesst & cm. below the portio. A4An
assistent now removes the vaginal peck and the va

swebbed dry. The vaginsl canal ise
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by meens of the Wertheim vaginsl knee forceps. By such mesanse
contemination of the operetive field is prevented The vegingl
tube is then amputsted and the edges clemped. he cut end is
sewed with interrupted cet-gut in such & wey &€ to srrest hém-—
orrhsge and a reefing affect of ﬁhe cut edge of the vsginegl

wsll is obtsined.

After trensfixation with silk, the psrasmetriun clamps

sre removed from one side gnd gesuze spplied t¢ the stumps 1o
prevent parenchymstous bleeding, then the process repested on
the other side. A drein is placed into the veginsl cesnsl, Then

b A

the rew surfsce peritonealized, using interrupted silk,

£

If eny regionsl lymph nodes appesr to be enlsrged the

5
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are rexoved after the uterus has been smputzted. Such glends
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of the common iliec, less
frecguently at the obturstor forsmen, and even lese frecuently
slong the course of the common ilisze snd externsl ilisc., Be-

ceuse of denger of infection and implantation, dissection is

done instrumentslly s& much & poeeible.

iy
1

The gbdomen is closed in the ususl manner, using inter-
rupted silk throuchout. The skin sutures are removed in eight

daye.



(b) 8chputsz Operstion.

It is self evident thst
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route can not be g8 redical ge the Werthelm operstion, but

if the parsvaginsl inclsion of Schuchsrdt is used, 1t is pos-
sible to remove & very large smount of psremetrium., Thie in-
cision is an eXsggersted epleiotomy inecision, vhich begins on

the sinistrolstersl asspect of the veginel wsll, extends through
the introlitus, courses ground the anus in shape of sn arc, end
ends short of the tip of the cocevx. The incision includes

he deep muscles he pelvic f r #n¢ when it 18 completed
the deevp gcles of the pelvie floor snd whern 1t is ¢ leated

when opersting per veginum the regiongl lymph nodes can not be
removed, which is & serious cdissdvantege to this procedure,
100 cc 4% sdrenalin-novecsin solution is infiltrated

into the perineum and veginsl welil and sround ghg portio, more
& 2

c%'
e

to prevent hemorrhage then for enesthesia, Approxiaastely

o,

Ifrom the poritio 4 to 8 Kocher clamps 80 858 1o

o

93

frde

C mscrive the cervix, 4%t the periphervy g circulsr incision

ie made. By blunt dissectlion & vesginsl mauchette is formed

which ig stuffed with ilodoform geuze snd closed with hesvy eilk
sutures. The cgreinonstous vortio is now well covered gnd the

genger of sutoinfection and cercinoms implesnteotion is lessened

merkedly. The sutures of the veginel msuchette remsin long eo

the uterus cen be directed in sny direction.

£

The field of operstion

i
one, inc.uding gowne, glowes, dr
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Tre Schucharct incision ig msede and csreful ligetion

&

cerried out. Retrsgction of the veginel wall 1s& geined., Then

s

loosen the rectum frox the uterug without opening the pouch

of Douglse snd ligste s=nd sever the sagcro-uterine ligements.
Then the urinzry blsdder is dissected free, The lower edge

of the lstter lies in view, snd is st first dissected from

the uterus only in the middéle for 1f the dissection is csrried
laterslly it will be difficult to estgblish the exsct position
of the ureters laster. The portio is now drewn unwerd and to
one side., At tioe uterine gngle thus formed will be f{ound the
uterine vessels, With the sid of the blunt curved dissecting
gcissors, the bledder, the uterine portion of the ureter, and
the uterine vessels are exposed., The uterine vessels sre now
doubly transfixed snd severed, and the remesinder of the psre-
metrium ie then mofe sccesgible, The plics vesicouterinz is
now openec snd held in plesce by sutures., With the 2id of long
fine hooks the fundus uteri is grasduslly brought to the front,
The adnexse stumpe asre sutured to the cut edge of the vagins
with heavy cat-gut., The opening in the parsmetrium is brought
together vith & few silk sutures in the center, snd iocoforn

EUD ips are pushed throug he lgtersl openings. Then
geuze strips are pushed through t latersl openings Then

<

the ususl closing of poth incisions,
The routine post-operative messures sre cerried out
after Loth procedures.

4., Discussion.

The surgeon whe hsg spent the grester psrt of his

professional life in atteining skill and dexterity in excision-
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el surgery, will probvably get better results by this meesns

than any other. HNevertheless, ever in nis hends there isg

8111l & large initisl wortality smounting +to sbout 10%. This

mortelity weighe heevy in the wind of the young surgeon sgeinst
performing the operstion, when he knows with rzdiotherapy the
initisl mortelity in eny stege is praciticelly negligible,

(figures later). Agsin, there is the undoubted fsct that ra-
G¢iotherspy is making sdvsncee every yesr, whereape it is gener-

ally recognized excisional surgery is unlikely to zdvance fur-

ther, f the patient knows that she will be obliged to under-

20 & very severe opergtion, or knowe other pstients with similsr

syuptome who did undergo thaet severe ordeal, she will be less
lixely to seek advice in the early stege of the disease, With
the more genersl use of radiotherapy for meglignant dlsesse gnd
other cguses of irrééul&r vaginal hemorrhsge, it will becone

common knowleCge that this symptom 1s cured without operation,

end pstients will more readily go 1o the physicien ot

s
e
it

he-—

One argument againet rediotherapy is thet ite present
methods do not gffect glands already inveded by carcinoma cells
and that s comblete Werthelm does remove these czrcinomsious
deposite, On the other hand, in g seriss of 214 ceses pub-
lished in 1926, in which Wertheim hysterectomy hsc¢ veen per-
formed, 34 died as & result of operation an¢ in 14 of these
(41.1%) the glsnds were not carcinomstous. There is sowme jus-
tification for ssying these 14 lives might have been saved by

radiotherspy.
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Bénney, in hie operstione has found parametrisl glands
involved in 43% of nhis cssee, and thus it ie evident racdiation
thergpy is under considersble hgndicesp in endegvoring to in-
cress8e the percentage of sbsolute cures. Lyvnch (1933) stated
thet in none of the csses in which he did s redicel sbdominsel
hysterectomy end found psrametrisl involvement did the patient
live five yeare, Thus the =adventage does not seem 80 sypparent
after =z1l,

Weibel im his moest recent communication, discussing
gsurgery and irregdistion methods, stgtes in 1829, the operg-
bility of cesee in his clinic wes 70% snd that 120 ceses were
recically oversted, but no five yesr end results are mentioned.
He cuestions 17 radiation tresated ceses will remain without
metasteses even giter five years, more frecuently then opersted
cgses. 411 nis patients sfter operstion are given X-ray once
or twice gnnually for & period of seversl years. The rzdis-
tion is gpplied in seversl small doeces for & few deye to four

or five fields, A4ll inouersble ceses Were trested with com-
bined radisgtion., He states post-operstive radistion heg de-
finitely improved end results and thet "sbsclute" results

for Wertheim's origingl series (1500 surgicsl cases over five
years) were 25.8%.

Weivbel stated (1533), it was not his intention at
present to sbandon surgery. In milder csees he will do veg-
inal nyveterectomy becsuse of the danger of overlooking csr-
cinomgtous glends is comparstively slight, and the vaginal

g

opergtion hes s lower primsry mortality. He will also use
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thie operstion in advenced sge, zbnormsl obesity, poor gen-

o

eral heslth, etc. With these exceptions the sgbdominsl oper-

+

ation is his method of choice g8 1t permits = more extensiv
¢issection of the glands, etc. =nd gives better results gl-
though 1te primery wmortelity is nigher,

Healy (1932) remsrks, "On the whole there is not as
much radium svailesovle in Germeny, snd this may be en sdditionsl
reason for the frecguency of operation of early cases of csrcin-
ome, of the cervix." He continues with, "The occasionsl per-
sistence of recurrence of & definitely radio-resistant lesion
in g case of cancer of the cervix otherwise fmvorsble for cure
must be spprecisted, snd when such a cese 1is met with, we be-
lieve it is much better to nromptly resort to hveterectomy
rzther then weilt for further rsdistion.' Thus there is »
place for histological clessification e well es surgerv.

To sum up, therefore: The srgument in fever of ex-
cisionegl surgery by Wertheim's hvsterectomy is the sblstion

of the csrcinomntous deposite in the glends, end this slone

C

)

n pe the justificstion for an operation which has an aversge
immediate mortality of 17%, The srguments in favor of radio-

therspy will be given leter.

1, General principles,
Redium gnd Ite Disintegrsztion Froducts.

In g discussion of the treatment of carcinome of the
cervix, which it is seen is chiefly & problem of radiothersvy,

i4t is necessary to ir sclude e brief resum€ of the principles
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or rgdium end X-ray, snd thelr sction on melignant tissues,
The following is by no wmesns complete, but it is only intended
the basic princivles ve given in order to complete the train
of thought with that which is to follow.

Redio-zctivity,

Rutherford and hie collezboretors hazve estgolished the
theory thet the stoms of certain elements brezk down to form
new gtome, which possesg phyeicel and chemical properties
gulte distinct from those of the verent substances. During
the disintegretion of such substances s large smount of energy
is released in the form of rays, snd hence these substances
ere ¢glled “radio-gctive", Hedium ie zn element of thie type,
but, elthoupgh it is continueslly breaking down into bodies of

lesser stomic weight, it ts

“5

kes approxiretely 1590 vesrs for

Cglven cusntity of radium to lose hslf its sctivity. At the
end of snother 1580 yesrs the velue will have diminished to
& ausrter, and 0 on.

Wnen isolsted, radium 1s g white metel essily oxidigzed
in gir. It hae &n stowic welght of 286.5 snd when it disin-
tegrates one of the ‘fﬂﬂ&—aovn vroducts is, st ordinsrv tem-
perstures, & gaseous substsnce called radium emanstion, now

perhepe better known e "radeon', The other oroduct of its

The slphes perticle given off from radium hae & mess
four times thet of hydrogen end 1le reslly an ztom of helium
with & positive cherge of electricity. It moves 2t = rate

of 15,000 miles per second, and is stopped by 1ite passage
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through s few inches of gir, or by any materizl gs thick ss

b
]

:Tette pat

T“

er The contsiner of the radium ig, therefore,

Q‘q

clg
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cerits to etop 2ll slvhe perticles, and they sre of no ther-
epeutlic interest,
Emanstion, or Radon.

This gae cen resdily be drewn off from radium in solu-

tion; it has en stomic weight of 222, and chemicelly is en

There are several methods by which it ie pumped off, but the
principle underlying thes 1s the sgme. The radium in solution
is kept in flzeks in a2 lezad-lined szfe and connected, by glase

tubes naseing through the back of the safe, to a2 mercury pump

tion and, sfter purificsation, compreggses 1t into & fine czpil-
iarv tube. The cepillerv tube cen then be gerled off and

placed inside the conteiner. The radon thus obtsined gives
off slphe perticles snd breske down into radium 4.
Radium A, B, anc C.

Radium A is g cheamlcelly inert subetence gnd is re-
ducec to helf ite vslue in three minutes, bresking down
turn into radiuo 3 eno helium., Rediur B brecks down into
redium C sndé C1, which in turn bresgk down inito other bhodles
of lower stonic weight wonich sre of no therspeutic interest,
With the breskdown of radium B and redium C, bete and gemma
The emiesion of sn slphe pariticle lowers
the astomic welgit by 4, while the emission of & bets perticle

does not nffect
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breskdorn occurse verv slowly. Onc

Llthough recium is continuslly bresking down into

these pocdies of legser stomic weight, the first etep in the

A
D

nowever, the emsnastion

[AD

g28 hes veen formed, 1ts decsy into radium A, B, snd { is
comparetively repid. It is reduced to half its value in
5.82 deye, end the life of redium 4, B, 2nd C is merely =

metier of minutes.

Beta Raye - Beta perticles are electrons travelling

at & high velocity, which in some csesee zpproaches thst of
light (186,000 miles per second). These bets rediations are
of very grest importance in radium therapy. Owing to the
fact that they are more readlly sbsorbed than gemmes radistion,
they csuge much more effect on living tissue. Experience in
the treatmenﬁboé malipgnsnt disesse hae shown thsat their sction
is undesirsble, snd the radium must therefore be surrounded

by & filter -- e.g. 0.5 mm. of pletinur -~ which will trans-

wit gemme raye sand yet stow the Dets ravs given off by rsdium
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smma redistions ere electromsgnetic weves

which have s uniform velocity but vary in wave-length, the
gshorter wgveeg velng more penetrating. When, however, the
gomma ray passes through a substsnce, euch ss ¢ metsl conteiner,

it loses some energy by ebsorption, asnd &% the ssme time ite

t gives rise to s secondery radietion. This secondsry

0

impe

igtion, which is very importent in rgdiuvem therspy, ie uzade

(-\
}..x .

rac

o

up of beta radistion and of gemme redistion of & longer wgve-
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length than the originel gemme rey. The beta rays produce
necrosis of tissues, and it is possible thet some of the
longest gsmme radlestions have the easme effect. The secondary
bets redistions can 1o some extent be gbsorbed by plecing the

radium contesiner in g secondzry filter of low density, e.g.

Redio-Active Ecullibrium.
IT radium is placed in & eepled contalner, the redig-

tion pessing through the wslls of thet container incresses

¥

up to a maximum, and theresfter for g1l vrecticel purposes
remeineg constent, The time tsken to resch the meximum is
spproxinmetely 28 deve, When this condition is reached, &

gtete of radio-sctive ecuilibrium is ssid to exist., The ex-

y..:.

which red
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plenstion of this ie &8 follows., The um
disintegrestion ig constent end very slow, but the rate at
which the primsry cleintegretion product - radcen - bregks

down ig coapsratively rapid. Thue the rete of formstion of
the disintegrstion procucte is determined by the rete of de-
cey of the parent radium and the smount of these products gt

a wilven moment is determined by the gmrount of thne perent re-
dium present. It is obvious thet g8 soon ss the redium is
introcduced into the contsiner, z gradusl asccumulstion of radon
end its succeeding preducts of disintegration tskes vlace.
This sccuruletion continues until the rste of breskdown is

eguel to the rete of formstion, snd when this stage is resched

the meximum smount of this substence is present.
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Choice of Source of Radiation,
Eince the therapeutic sgent - gamme radlstion - is
obteined from g disintegration product of redium, namely

redium C, it ie obvious thaet either the redium element itself

or the procduct redon cen be used to trest the petient. When

b

£ 8slt of redium element ie used in 2 contsiner gll the pro-
cesses anbove described are polng on within the conteiner, and
therefore there is, practically speasking, s constant source
of redon, which produces redium C, which keeps the supply of
geaama rave up to constent level, If, on the other hend, the
emgnation gae (resdon) is separated from the radium element
and used gpsrt from the perent metal, it will revidly bresk

down into rgdium A, B, ano €, and there will be no further

supply t0 tske its plece.

o

There is 8t present sowme difference of opinion on

e
oot

whether it ig wmore advaentsgeous to usge radon or rediuw., T3

jaa]

is unlikely thet thie cuestion will be Finaslly settled until

2 1o % i . P .
it is known whether s conetsnt smount of gs

spplicetion sre necessgry for the trestuwent of tumors, IF

rzdon is used, the intensity of the gemma radistion diminishes

to helf ite velue in .82 deye. Should, however, the dura-

&

tion of the exvosure pe limited to 24 houre or lese, then ra-
don cen ve used instead of radium element
There sre seversl sdventagges in ueing radon:

(&) It can be obtained in & highly concentreted form

by compression inte cepilisry tubes, and it can



gnd dimensions,

(b)

e
e

0 the form of seeds

=

t cen be buried aznd left
in the body incdefinitely,
(c) The rigk of lose of radiuam ie reduced %o & mini-
mum, as8 the radium Sait iteelt is never tzken out

of the safe,
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disgdventsges of radon are:

o
o
S

Its output does not remesin constant, but dimin-
ighes by 16 per cent per Czy.

(b) Its use is only justified economically if = large
srount of rsdium is kept in sclution snd the gsgs
is pumpel off frecuently.

(¢) Its contsiners must be made snd filled by & skilled
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Choice of Radium 8glt.

The bromides end chlorides of rsdium asre very soluble,
wheregs thne sulphate ie ineoluble, For this resson radium
sulphste is generslly employed in pletinum neecdles snd tubes
wnich are likely to be sterilized by boiling. t one time
the more soluble bromide wse used in these conteiners, but if

sny smell crack or perforsgition occurred in the wsll the con-

tents were dissolved out during sterilizetion. When, however,

ot

e redium is to be & source of emesnstion, one of the soluble
salte is used,

X-Reys snd X-Ray Appasretus.

Although it 1e not my intention to descrive X-ray

tregtment in grest deteil, vet it is eseentizl for all in-

o
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terested in treatuent to know the elements of the subject,
beczuse the trestwent of tnls condition recuiree combined
radium snd X-ragve to obtsin the best results,

Rontgen discovered the X-rave in 1895, and Leopold

Freund, of Vienng, first tried them for medicsl trezgtment.

jogren, in 1900, wegs the first wen to

o

t J
try to trest melignsnt dicesse by X-ravs. In 1901 Streeter

,
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demonstreted thet the skin wee lese sffected by hsrd ravs,

i.e. rave of short wave-length, than by soft rays, In 1802
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er Was invented by Holzkunecht., Eincge
tinle ploneer work grest strides hesve been nmade in X-rey ther-

apy, and the instrume

3

1te hsve been enormously improved. Spesk-
ing generslly, the szim hee been snd etill ie to obtain rsve

of the ehortest possible wave-lengtn., The higher the voltsge

aprlied to the tube the shorter the wave-length produced;
glreedy 220,000 volts sre used se e routine, snd there is hope

thet this may be increseged in the nesr future fto 200,000 volts
Genergtors and experimentasl tubes for a million volts hsve
been aohstracte@, but the difficulty up to the present has
veen to megke efficlent tubes.

Principle of Production of X-Ravys.

In order %o produce X-rays it ie necessary (1) to de-
tzch electrons from stoms, snd (2) to proiect these electrons
et & high veloecity sgainet & plece of metsl; the sudden change

of speed on

of electrons sgeinst the metel terget gives
rise to X-rays. In order thet the movement of the electrons

may not be impeded before the impeet, the orerstion is carried



out in & vecuum tube. To give the necessery valocity to the
electrone g high-voltage current muet be sent through the
tube. The higher the voltszge the grester the velocity of the

electrons znd the shorter the wsve-leng

the xX~-rays pro-—-

duced,
The voltege in the public domestic electricity supply

is insufficient and therefore an sglternsting current trene-

200,000 volts or more is obitsined. The current flowing through

k)

the tube is made unidirectionel by meens 0f rectifying velves,
A practicelly constent high voltage instesnd of & fluctusting
one csn be ovteined by exploying sulteble condensers in the

rectifying velve circuits.

E

The X-r=

[

r tube most commonly used ig of the m

B

talix
tyre, The cgthode conelists of 2 spirsel wire wnich, when hested
to & red hest, gives off electrons, The esnode is generelly
made of tungsten becesuse o7 1te high stomic weight and high
melting point. As s rule the current ueed is emell, being of
the order of 4 millismperes,
Filtretion.

Since the shorter weves hsve been found by experience
to be the wost valusble in therspy, the longer wave-lengths
sre abscrbed by filters of zinc, copper sng other setsls. The

gnorteet X-ray wsve-lengthe now in common use, however, sre

more then double the length of the shortest gemms rays, and

thet is why efforts are being wnsde to msnufescture mschines

g

and tubes using 900,000 voltE&. Such instruments would produce
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sve-lengths of the saue order as the majority of geuma Trays

used in redium therapy.
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way sntegonistic, On the contrery they sre, in our present
therapy is the greater intensity obiasinsble, and the lerge
difficulty of obtesining radistion of suificiently short wave-

The Biologicsl Aection of Redium on Melignent Tiesues

Mitosis in

witoeis, which was plentiful before irrsdistion has
entirely cessed when the radium wes removed., Two or three
daye efter the removel of the radium, mitoesis returned, but
was 80 abnorumel s8 t0 be scercely recognizsble The cells

themeelves hed swollen to three or four times the normasl size.

il

The chrometin wese sceatterec throughout the cell, snd traces

of tne spindle were gleo found, metines three rudimentery

spindlee were noticed in one cell, This sbnormal mitosis wzs
present in & vroportion of the cells--far more then

)

in the tissues before irrsdistion. In some sections apparsni-
lynormel mitosis wgs noticed, but this was rere. In no case
wgs there evidénce thet the sbnormel celle sctuaslly divided,
£t the end of seven dsvs gbnormel mitosis hed ceseged and the
cells had begun to bresk up. In some cases the uterus was

removed by hysterectomy &t the end of six weeks, end sections

showed no cancer cells, Iﬁ hysterectomy done st & later period
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there wss considersble fibrosis, snd in one or two csses lslende

4

of tissue, which mignt originally heve been cancer cells but

were now merely debris, were surrounded
tissue. This work heg been repested by others, s=nd with the
more sdecuste irrsdistion which ie now cerried out there can
be verv few csses where it is not possible to ersdiczte the

growth entirely from the cervix,

Indirect Action,

Tnese observstions on the cells themselves csnnot be
teken ase absolute proof thset the gction is direct, because
at the sgme time thet these changeg tske place in the cell,

casnges are occurring in the blood supply. There is ueuslly

Y

en obliterstive endarteritie which destrove the lumen of the

vescels and mey e responeible for some of the celulsr chenge,

Thies indirect action provokes the cuestion whether or not san

overdonse Oof irrediastion actuslly diminiches loczl resistance

-

snd incresses the power of growth of the tumor, The Swedigh

£ -

gschool, in psrticulsr, hold the view thsnt succesgful redio-

¥

therapy ie & matter of restoring the balance of power in fevor
of the normasl tiesues; that sny overdose to these normsl tis-
sues tends to diminish thelr power of resistence, snd thet

the growth temporarily checked by the direct sction mey ul-

=2
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¥

timately incregse &t & grester rste.

Tk

Todd suggests that the sction of radiotherspy is more

[

indirect then direct, and th:t this indirect sction tskes
place (&) locally, at the junction of normal and mslignsnt

tissue, by stimulating defensive mction, and (b) generally,
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in those perts of the mesoblastig tisgues which sre concerned
rith the defense mechaniems, esgecially certsin cells of the
blood and the celle of the reticulo-endothelial system.

If radiotherspy depended purely on the direct zction
on the cencer cell, it would be ressonable to believe that
EVEery CaNCEerous grawth,‘whether lerge or small, could be made
to disappesr locselly. This, however, is not true. & grest
difference ig found in csncer in different sites, but in whet-
ever site the cancer is situated, sz large growth is much more
gifficult to erszdicste than s smell one, The opinion is un-
doubtedly gaining ground thst the indirect action is of very

o

snaQ

et

grest importence. The cuestion of direc indirect sctiom

is closely bound up with the subject of radio-seneitivity.
Redio-sensitivity.

This subject hes been Giscussed briefly in Pert 17,
but will be referred to ggain here,

Thet the different normasl tissues of the body vary in

thelr seneitivity to irrsdiestion is well known, ¥or instence,

s nerve~fibre is practicslly unsffected even Dy large doses
of radistion, vwherese the overies msnd testicles are veryv gen=-

gitive, The factors governing radio-sensitivity sre very im-

b
il

perfectly understood. The fzct theat cuickly growing tissues

ore more redlio-sensitive then more stable ones is well known,

-

snd wes referred to by Bergonie znd Tribondesu meny years sgo,

These observetions, sometimes spoken of ss the "Bergonie

and Trivondesu Lew" have frecuently been misinterpreted to

mean thet a cell is redio-sensitive during the sctual process
3

of mitosis., Experiments~show fthet this 1s not true, but thet



cells will go through the phases of mitosis 1f the process
hes alresdy sterted or is about to start when the radium or
Xx-rave are firet spplied. It would probsbly be more sccurste

to stete thet when s cell ig undergoing sctive metobolism

(which lesds to mitosie) it ie more resdio-sensitive thsn st
other times, snd therefore s tiseue which contzine g grest

meny cells, in ¢ etate of setive metsbolism, 1s more radio-~

seneitive then s cuiescent tissue. The cuestion whether in-
1s

dividusl cells isolsted from different tissues, or from tumors
which differ in their rate of growtia, sre all of different re-

dio-sensitivity hsess not yet been completely answered., There
is, however, come evidence in experiments recently csrried out
by ¥ottrem thet the celle from tumors which have different
radio-seneitivity in the snissl sre themselvee ecuslly resdio-
gensitive in vitro,

N

Mottraem hae susgested thet the rsdio-sensitivity of

norzal tiesues snd of tumors denends %o g learge extent on the

oy
P
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et the grester the blood supply the less

¥

blood supply, asnd ti

Jou

e, This theory is borne out by the ex-

"

sensitive igs the ti
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periments of Russ gnd Scott, who state thet celle sround bhlood

m

vessels appesr to be protected 1o some extent from the demeging
effect of the redistion.

Clinically, there ig no cdoubt thst some tumors respond

to redistion far more resdily than othere, snd it is of the

utmost importsnce thst some explanstion should be found for

thie difference in redio-sensitivity. Epesking generslly,
gscusmous—-celled carcinomets respond more regdily then columnar-

celled cercinomets, and ssrcomate wmore readily then either.

(;)
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The degrees of regdio-sensitivity, however, czunot ve explsined

merely by the tvpe of growth, becsuse there gre great ciffer-

ences of sengitivitv in the ssme tvpe of carcinoms in differ-

ent

h

arts of the body. For instsnce, smong the moset rasdio-
sensitive mey be cuoted the scusmous-celled cercinomsts of
the cervix, wheress g few inches awey cercinoms of the wvulve
is very raéia-resietaﬁt.

The three possibvle explsnstions for these differences
gre: (1) raste of growth, (2) differences in the response of
the tiesues surrounding the tumor {the "tumor bed"), &nd (2)
¢ifferences in the rscio-sensitivity of the indivicdusl cells,
Meny ebservers heve sccevted this lest theory snd heave tried
to correlate radio-sensitivity with the histologicel findings
g 1893 Hsnsemenn pointed cut that

of the tumor. As far Lack

sl
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there was g reletionship between the histological appesrsnces
£ the tumor gnd its meligngncy. The more ansplastic--thet is

o seay, embryonic--the tyoe of growth, the more maslignsnt.

Radio—-sensitivity of Glandulsr Metastaces.

[12]

Another verv importent cuestion is whether metesiszse

m

oy
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e sdio-gensitive then the vriwery
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in lymphnatic glands sre

ot

growth, loet men believe thet they are. Other observers con-

sider thet there is no grester difficuliy in meking the secon-

y deposits disgppesr, but sl1l sgrece thet to prevent & re-

Ls

Gar

currence in the glende ieg undoubtedly far more difficult than
to prevent & recurrence in the bprimery site. These observs-
tions suggest elther that the tumor bed formed by the glend

tiseue is itself so radio-geneitive thst 1t is destroved by



the redistion snd therefore can pley no pert in limiting the
rate of growth of the secondsry deposit, or thet secondarv de-

rpoeit is stimulated by lymphoid tiesue.

Kethocg in Cenersl of Applying Rediunm
There gre four distinct weye in which redium or rsdon

plie

Czu

cen be

fb

1. Interstitial Irradistion.

By t&is is mesnt the lwplentetion of radium or radon
in the tissue to be tregted., The redium is generslly conteined
in pletinum needles. This wetsl haes certain adventsges: first,
it has & very greet denelity snd therefore g thin wsll forms
cecondly, it does not oxidize essily, The
redium is generslly put into smeller sesled platinum cells be-
fore being plsced inside the hollow needle. A great dispdven-
tage of platinum ie 1ts high initiel coegt, TFor thie resson
z0ld or silver is sometimes used, or even rustless stell, Such
nesdleg can be egterilized by boiling, or by plecing in =ntisep-
tics, but care must be teken not to sllow sny mercury solution
to come in contect with pletinum. The seeds ususlly consist

1

of short lengtnhes of cepil

This interstitisl metnod is very widely used in the
trestment of such conditions ss carcinoms of the tongue, lip
and bresst. Ite object is to distribute the sources of radig-
tion throughout the tumor, =nd thue to zet irrzdistion as
nearly howmogeneocus gs pogsgible, It has been sugpgested, however,

thet & da: in thie technicue is thet lymphetic chennels mey
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be opened up and maelignent cells implented in them. 4n sddi-
tionsl denger ig¢ thet of carrving sepsis from sn infected

growth into the deeper tissue

tn

2. Burface Irrsdistion.

In this technicue the spplicetors sre penerslly in the
form of flst plscues which sre vlszced directly on the skin and
ususlly left in position for s comperstively ehort time,

&, Cevitary Hethod,
The epplicetor is put into one of the neturel capvities

of the body, e.g. the sntrun

o

£ the nose, the vegine or the

cavity of the uterus, The gregt adventsge of thic wethod ie
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the fmct thset no tissues gre dist drbeﬁ, but ite defe

with %those &t
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4. Distence Therapy.

The fourth waj of aspplying radium is to plece it 2t =
gregter or lesser distence from the skin., %hen 1% is desired
to irraciszte & large arees of the skin or the tigsues immedi-

ately underliying it, the wmost convenlent

to have s
wax @mould sbout 1 or 1.5 em. in tricknegs and to sttsch the
rgdium on to the surfsce of thie wmould. When, however, it is
desired to irrsdiste g portion of the vody =t = considersble
depth below the surfesce, then it is necessgrry to have = large

cugntity of resdium, e.g. 4 go., at 2 grester distance from the

skin., Buch & of recdium ie used in wuch the same weay

s#& gn X-ray ‘tube snd, €ince the distsnce petwesn the sgkin and
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the tumor is generszlly less then the cistance vetween the con-
teiner snd the skin, the intensity affecting the latter will

be very little prester then the intensity effecting the tumor

om

gitusted more deeply in the body. This large
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nentity of ra-

o
by

zen of g8 & redium bomb, but the term "rsadium

L")

often sv

$oobr

dium
oegin therspy" will probably be souplied to the method in the
future.
The Dose

%hen & c¢linicisn wishes to use redium, the firet cues-
tion he aske is: "Whet dose shezll T pive?" The word "doge"
probably suggests to him the ides of g drug which will be die-
triouted throughout the body and the getion of which will gen-
erglly bLe the same 1f the ssme smount is given. ﬁheﬂ, however,
the term "dosege" is used in racium-therspy, no such simrle
idegs can e envisaged. The cuantity of redium thet is spplied
coes not by itself give any indicetion of the samount of energy
the tissues will receive. The energy received will cepend on

megny factors,

Distsnce ¥eeotor.

¢+

(L‘u

The woet importent of these is the
from the tissues, In this respect the redistions from radium
gre similer to the radiastions from a source of visible light.
The intensity of the rays from & voint source will repidly
diminish the further the point of light is sway from an illum-

ingted surfece. Thie intensitv diminishes inversely as the

sguare of the distpnce from the source. At present, there is

3

no simple practical method of weasuring snd recording the in-

tensity of irradistion in the tissues.

tigtence of the radium
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Durstion of Irrasdistion, or Time Factor,
The smount of energyv which comes from the rsdium will
obviocusly very with the amasse o0f the radium that is being used,

vantity of redium

0
b
”')

but as the supply of energy from s giv
is continuous, the gmount of radistion Telling on the tissues
will vary with the time thset the rsdium is kept in position.
To put 1t gnother way: the swount of energy that the tissues

recieve depends on the intensity multiplied by the time of ex-

posure, As 1t is difficult to celculate expctly the intensity

5

of 1

[

regdistion gt different cdistances from & conteiner, the
dose is freguently caslculasted by wultiplying the mass of the
racium used in the appliceator by the number of hours during
which the exposure 1s made, @ the result given ss s¢ many
milligremme hours, This method of describing a "dose" mav De

of some velue where gll the other fsctors are known, but b

iteelf the stztement That so msny milligremme hours were given

is of no veslue whetever., Tor insisnce, 1 mgm. of radium elenern

mgy be usel over 100 hours, or 10 wmgm. may be used for 10 hours,

or 100 wgm., mey be used for one hour. The smount of cnergy re-

ceived ot sny one point would be seme in sll these ceses if

measured by physicesl standsrde, but the results of that energy
on living tissue would be very different,

Dimensione of Contsiners.
Since the smount of energy received by the tissues
from e given amount of rsdium varies considerably with the

dimensions gnd shape of the contesiner, it is eseentisl to

:ive the exact dimens ¥ the conteiners used, Y iles
give the exmct din ions of th onteiners use In needles
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it is convenient to nave a stendsrd smount OFf radium per unit
length, e.g. lmgm. per om. length or per % cm, length; the

-

"sotive length', not the totel length, is cuoted,
Filtration.
As recdistions pass through the wolls of the contginer,

g

certein components are Filtered out. Practicslly gll the betn

Lo

rays from Radium B snd snd some of the longer rsye are sb-
sorced by 0.6 mm. of platinum, for instance, and if grester
thickness of metel is used, wore of the gemme ravs will be nb-
sorpbed. It is, therefore, verv neceéssarvy to note the thickness
of the walls of the spplicstor end to record it in terus of the
eculvelent thickness of pletinum or of lead.

reye hit s substance, particulsrly s subsiance

of grest density, e.g. the wells of a rgdium contsiner, some of

4,

£ n the substence, but others

o

¢ ghortest rayvs may pess throug
are shsorbed esnd produce bets rayve and gomma rays of s longer
wave—lengﬁh then the oricinel rsye. These secondsry rave can
be cut out to some extent by covering the container with &
non-metallic substance of low denesity, such &8 rTubber,

Common Filter Meterizls

Metal Thickness in ¢ mi, Necessary
to ebsorb 82.9% of bets revs.

PletinWim . v v v v v e v e e e e e .. DB
Gold . . . . e e e e e e e e e e 5.7
Leed . . . . . . . . e e e e . e ... 1,2

Dossge of Emesnstion,
4 different method of dosege 1 neceesery for radon,

The mmount of gemme redistion decreases &t & regular rate, and
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et the end of 3.82 dave %the velue hss fsllen to helf. Another
wey of saving it is thet the value fslls off by 1/6th esch 24
houre when separeted from radium. Thue 2t the end of & days
there»is 58.2% of the initisl strength, 6 deye is 32.9%, ¢ days
18.%%, 12 deys 11.5%, 20 days 2.7%. The dose is expressed in
the number of millicuries destroved, 4 millicurie is the smount
of radon present when one wmgm. 0 radium has reasched eguilibrium.
One millicurie destroved i¢ eculvelent to 13% mgm, hrs. There
wust be & time element of exposure correlsted also, becsuse

the blological effect is grester for = liarge intensity over e
ehort time then if s emell inteneity is used over » long tinme,
the number of mgm. urs. being the sgme. The more highlv differ-
entisted growths also seen to reocuire s longer exposure than

the undifferenticted growths,

2, Redium and Hadon.
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The genersl princivles have been de
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rertein to malignsncies. Now en sitempt will be made to des-
crive thne wmore epecific technicues as they pertein to csrcinome
of the cervix., The methods of the leeding clinics where s
large smount of radium is aveilable, ss well ss & method which
mey be used with smsller doses of rsdium, First, = word in
regard to the nistory of rsdistion therspy in mslignent disesse
of tne uterus.
(2) Historicel Development.

The trestment of carcinoms oI the cervix by radium
dates back to about 1805; sand even in those deys, with very
inefficient methode, the locsel growth wes successfully des-

troyed in & certsin number of csses. It is perheve fortuncte
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that there sre no orgens in the immediste vieinityv to which
injury would csuse immediste death. Thus the pioneers wers
encourgged to persevere, and in e sense, radio-thereny owves
to gvnecology its present position in the trestment of malig-
ngnt disesse,

The esrliest cure of cencer by Roentgen Rev wgs reporte
in 1800 by Stenbeck. In s few months Johnson end ¥errill re-
ported ersdicstion of & blopsied casrcinomes by redium. In thos
esrly days glese containers were used, snd therefore radigtion

conslisted of both beta and ge

?
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»
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VlQO? PDominici intro
duced contsinsrs made of silver, the wslls of which were 0.5 n
thick, Between 1909 snd 1914 Cheron snd Duvel published ste-
tistics of 1B8 inopergble cases of csrcinoms of the cervi

trested vy rediwm. In 77

O

f these the growth completely dis-
sppeared clinically. One died of en intercurrent diseasse 15
monthes efter trestment, snd sutopsy proved bevond & doubt thet

no melignent
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it wes sclentificslly proved thet radium could cure csncer,
Professor A, Doderlein of Munich, hes 1lsid cleinm to be

the firet *o heve esitablished the routine use of radium and

of ¢ervicsl ceuncere., He pegen his work in
1913 and is still getting good resulte.

When redium wes first used, the onlv csses trested
were the sCvanced oneg in which exclision wess entirely out of

1

the cuestion. Wher

"]

-

the same line of trestment wsa

9]

The next etep was the tres tien+ of patients whose growth was

Thie ig the firet csse in whig

d

o

b

31130

they saw considerable benefit wes obteined,

emploved for less sdvenced cazsee,
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technically opereble, but whose general condition mede exci-

ion ingavissble. The results were sufficiently promising
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to justily this trestment who might otherwise

have been trestec by hysterectonmy.
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Since thsot time many verictions in technicue have been
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The veristions observed in

c¢ifferent clinics of importance csn only indicste thst the de-
teil of cdosage, filtrstion, frecuency of trestment, durstion

017 time

ek

g 1‘!

2tween trestments are still in a somevhat experimentsl stage
end no herd snd fest rule can be drewn regerding these deteile,

To some extent these detzils dene
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aveilsble in the individusl clinic. Hesly (1822) states, "The

minor veristione in technicue now used in the different clinics

epperently do not metter grestly 80 long as the cervix receives
ufficient dosage with suitavle filtrstion, and routine csre

is tekxen of the pstient.?

Technicues Emploved

1. The 8iockholm Technicue,

F!‘

Lalel=

One of the best known asth

s3

of treztment gndé one

mw
i

thet used byv Hevaen at

which hse given very good results i

the Rediumhemmet Institute in Btockholm, This is a cevitary
spplication of redium. n mekes slight varistions for

individusl ceses, and hes even introduced relstively bilg modi-
ficstions in some series with the oblect of meking compsrisone,

He gtetes thet in the majority of the ceses from which his
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statistics were made, the patients were tres on three

[
)
o

rh

occaeions, but thet more recently in g specisl series the

v

number of spplicstions was reduced tec two, The second gppli-

)

cetion is carried out one week after the first, and the thir

three weeks sfter the second. The pstient is given & hypoderumic

(o)

injection of morphine, but no snesthetic. The cervix ig dilate
up end 40 wmgm. of radium 1s inserted in the cavity of the uterus
and cervical cegngl. In the vagine enother 70 to 80 mgm. of

redium element ig placed in s number of tubes, generslly in

na

or & boxes, according to the size snd disposition of the
growth, and kept in position by gsuze plugeing. The filter is
ecusl to 1.5 mm. of platinum or & mm, of lezd. The following

typical series of trestments szre given by Heyman 28 sn exsmple:

B

Firet trestw

In the uteruse (4 tubee) 40 mgm. element x 12 hre. _

In the vagine (10 tubes) 78 wem. element x 19 hrs.-1480
Second tresztuent:

In the uterus (1 tube) 47 mgm. element x 21 hrs, 900
In the vegina (10 tubee) 71 mgm. element x 21 hre.-1480
Third treastment:

In the uterus {1 tube

) 38 umpm. element x 12 hre., - 720
In the vegine (10 tubes)

80 wgm. element x 19 hrs.-1520

al dose in the uterus 2380 mom. hrs
&
ose in the vsging 4500 mgm. hrs.

2., The Feris Technicue.

3

he following method of spplyving radiuwm for the trest-

~ment of the primery growtn hgs been in uee for msny yesrs by

Regaud and hie sesocistes st the Curie Institute of Radium.

Careful investigetions ere made 10 see whset orgenisms pre pres-

""!

ent in the cervix. An sttempt is mede to clean up the growth

o

by mesns of douches, snd if there is no rise in tempersture
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guring the firet 24 hours, the cervix 1e dilated, If s strepto-
coccue infection is oresent, perticular csse ilg taken *to stop

trestrent on the slightest rise in ter

cerature. If gll goes
well after the preliminsry dilaststion, and ao fever follows

in the next 24 hours, the rafiuw is pleced in vosition. The
intreuterine ster apuvlicetions contain & radium needles in =
tendom of ususlly & sections, one conteining 6.86 mem, the

her 2 sections conteain 13.% mpm. Veglinsl spplications are

t
places in cork tampong connected by & steel spring resembling

m

clock spring and called & cclpostet, contsining 3.8 mgm.

of radium element distrivuted in & tubes, two of which contein
13,3 mgwm. each, while the third contesine 6.6 wgwm., giving =z
totel redium application of 53 mgm. The filter of the uterine
tubes ecusls 1 mm. of pletinum., In esddition to thie there is
& rubber filter 1.5 mm. thick. The filter for the colpostat

-

redium is 1.5 mm. of pletinum. The cork scte g8 & secondery

-
Joude
o

ter, and %o keep the wglls of the vegina s¥wev from the con-

teiners, This spperstus is kept in position by means of gauze

fuite recentlv the containers and technicue heve been

+

modifiec., In the ori

s

inel technicue the rsdium wss kept in

j
g
o

position for 5 - 7 deys, the conteinere teing removed, clesned
gnd replsced deily. In the more recent technicue, the voginel
contalners egre placed in position for three deve before the

intreuterine spplicetion is carried out. During the next four

I

Gays both the intrsuterine end the vaginsl spplicstore sre

bty

gept in position., The first itrestment with redium is slwsys
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under an egnesthetic, and is followed in 12 t0o 21 deye with
deep X-ray trestment.

Regeud's stetietices show & high cure rete znd hie method
hes attracted much sttention. The theory of the method is to
give esch generation of cencer celle & dose of radium at the
stgge of cell division when they sre most redium sensitive
and this is supposed 1o ve sgccompliehed by spresding the dosege
over from 5 to 8 daye as he does.

4. Technicue Emploved in

Those of (&) The (v) Johns Hovkins
Unive ty, (¢) Technioue of Hichsel Reese Hospitel snd (d)

e

The Heyo Clinic will be piven. In Americs the c

o

vitery eppli-
cations are generslly emploved, but in & few clinice seeds of

emenegtion sre pleced sround th

n

growth in sddition to = tube
of rediun @léceé in the cervicegl censl,

() At the Memorisl Hoepitel, New York, lsrTge cusntities
of radium szre used for local tresztment, but kept in position
for & very short time. In sddition, Hegly {133, 1%34) has
plasced much stress on deep X-rey therapy preliminervy to rsdium
spplicstion, The pstient i¢ sdmitted and, after the veagins
hes been clesned a8 wuch s possivle, the Xx-rays are given,
followed iumedistely Dy radon trestment to the veging and the
uterus. The genersl procedure ig to usge redon for 3000 mﬁlif
curie hours in the body snd cervix, the exsct cusntity verying
gelightly and the time verying from 12 to 24 hours %o correspond.
The rsdon is contesined in & tube of gold, the welle of which

sre 0,5 mm. thick., There ig 2 egecondary filter of rubber, The



N

71.

P d

3000 millicurie hours sre divided into 1000 in the upper part

r(-vi

snd 2000 in the cervix. In addéition & "bomb" conteining from

1000 up to 1500 millicuries is plesced in the vaging, generglly
in three different positions. Tﬁlo "homb" consists of & lesd
cup, the welle of which asre 1 cm. thick. The open end of the
cup ie directed into one lzterszl Fornix, then into the other

latersl fornix, snd legstly up sgeinst the cervix itself, for

one hour in each position,

L

Tf the cervicasl lesion faile to disgppesr in 4 to

v

’—-‘L

weeks Hegly resorte 1o intersiitisl radiation, usuelly by

‘,x

mesns of gold filtered radon seeds. T

o

the response to this
trestment is not satisfactory, end zt the end of & month or
gix weeks it would sppesr there is still & bulky cervix due
to the persistence of ¢sncer, 1t is evident one is dealing with

g ratio-resistent leeion., Heely feels

such & ¢gse will lesd to digsster v cesusing extansive necrosgis

end sloughing of tissues, wheress g sBimple sbdominal hvsterec-

tomy a8t this stzge may permit complete hesling of the veginel

[$]

veult, snd wvhile the petient livee she shall be free from foul

vaginel diecherge, hemorrhsge snd fistuls, but of course, will

P

not ve cured of csncer.

2
3

i

o

[

ossen (1933) of €%, Louis, decided in favor of giving

full dossge in & single trestment. Supplementsry X-rsy vwese
also used. He includes sll cases for radistion therapy and

none for gurgery., He

’1“

1leo gives pert of the x-rav trestment
be “ore redium applicetion. He states, "As far ss Americsn

work is concerned, the il?i dosgge neear the veginning shows

better results than the syre&a~out dose, in statistical snslysis




Thue, &8 it hage been seen
of nistopsthologicel grading, &s
(p) At Johns Hopkins Hogpi

elso emploved for short periofs of

cefore, he upholds the value

well ss surgery for some cases,

tel, lesrge inteneities gre

i time Tor the locesl condi-

tione & tube conteining 1 gm. of redon is plsced in the cervicel

cansl and snother conteining 2 gm.

or possibly 1500 mgm. in the

vaging, these are held in position for one hour, In addition

to this a "pomb" or x-rsves sre

applied outeide the pelvie.

"pbowb" contsins 4 gm. and is espplied st three different portels

snterioriy, anc¢ three Mostcrlorlv

four hours over esch portal st e

portel recelives 18 gram hours. X

('\ \

.

b
cor
~

of 50 om., st & tesnsion of 22

distesnce of 10 ca.

It is xept in position for

Thue egch

tele, esch wessuring 7 X 7 cm., with & filtration of 1 mm. of

copper plus 1 mm. of sluminum. 4n ervihems dose is obteined in

sbout 15 minutes,

(e) wui ichael Reese Hoepitel of Chicago. Ir. cutfer,

Director of the Tumor Clinic st this

lished gn article on the trestment of

with smell cusntities of radium,

»
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netitution, 1832, vub-
ceroinome of the cervix

pointing out the medicsl and

economical sdventeges of this method sg couwprred with the use
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guccesefully cerried out with 50

o

though it is desirsble to possess

of redium from 3 to & gu. such ss

gt thelr disposel must of neeeseity remei

Redigtion thersvy cen be

méw. of racdium element, sl-

8C to 100 mgm. Guentities
Reggud, Forsell, etc. have

n exceptionsl swmounts.
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But this fsect ie not of greszt momwent, for the excessively

dietion can

r\g

large smountse which are used for percutsneous
slwaye be replaced by deep x-rgy therspy. The uge of such

lerge smounts of radium mesne in resglitv the dissipstion of

w!

large suounts of radisticn energy
in the world were collected snd held in such lsrge cusntities
it would necgessarily limit the number of vatients who could

receive ite benefits., Excellent results sre obtesingble even

with con:

rave from rsdium sre Gefin

from x-rsve, it is a

biologic fect thet either type of ne Teve csn be msde to

degtroy cezreinomes celle, or in fsct, sny cells in the humen
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the trestment of mslignent disegse, recommend

ment of clinice throughout the country snd sdvises the acoui-

o

gition of &t lesst 200 mgme. of rsgium distributed in smell

a5

usntities such thet the different tubes cen be used in the
trestuent of all various forme of mslignanciee.

The coet of lerge guerntities is prohibitive to most

o
3
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men, 60 mgm. of rsdium costing about %#4,200.0
costing sbout £7,000.00. Therefore, such large smounts ae
4 gm. cost ? 280,000, Only large endowed institutione csn
possess theee amounts., The technicue of deep x-ray therespy

end deep therespy by mesns of redium "bombs™ will be discussed

later,

smounts of radium when proverly used,”
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Cutler feels prolonged racdium treatment is much more
deeirsble than the rapid longer cdoses. He states, "The weight
of evidence for prolonged irrgdiestion ie incontestable." He
points out, ss did Regeud, thet prolonging the time gllowe the
radiation to get at the ceancer cells when they sre in mitosis
or when they sre most vulneravle; and, szlso the fact that pro-
longing the time perwits the normel tissues to withetend much
larger doses than is possible by short intense exposures,

Cutler's technicue is to uee 60 mpr. ecually divided
between the uterue and vaginse. In order to sdminister 8000
rgm. hours his uterine gpplicstor remains in plece 80 hours

and hie colpostet 133 hours. He feels 80 mgm. i1e the lsrgest

o

thet should be used. He uses 1 mm. pletinum 28 g filter, with
rubber to protect from secondsry reys,., They heve at thelr ex-
posel 4 Gm., redium for externsl irredistion and the technicue

is the sazme as thet of Regasud, and will be described lster.

(d) Mavo Clinic. There, the technicue is compesretively

a

simple. A 50 wmgwm. tube with & filter of .5 mm. of platinum
and & secondary filter of rubber le first pleced in the veging
for 14 houre two times s week. Then the tube ig plsced in the
cervicel casnsl for two occssions in & week, then in the lower
pert of the uterus, then in the upper vert of the uterus, He-
sults esre given lster.

3. X-Ray &nd Telecurie Therapy.

(&) Discussion. {(The general history of x-ray hes been con-

sidered in Section ITIBl.) It is generslly realized thet thise

form of irracdistion is of vitel importance in tresting carcinoms
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of the cervix. At presen
all institufions which ar
of cencer of the cervix,

be properlyv eguipped wiith

by meens of a high voltag

s locasil

o

epplicetion to
being insufficient, It
vgnced caees sdecuste rac
tumor growth,
of course

All the technicues
dium will get rid of the
cases,
the growth continuing in
to metastast

£

sces- the gynecologist is

-

e
o

The firet is thset

in the pelvis.

ks

are acduslly

A-raye slon

)

but there is considersbile

tre

el

than those treated Dy redium slone, The

rates bear this out. here mre veriocus methods of

therapy in this disesse,

do instegd of x-ray, but 1t is not

The failure to cure g patient is nesrly

ic deposite in lvmph glands, This

erspy. There are two 1o

Second, it

ore radio-resi

sre not zg efficient on the loc

t Heely stetes, "It would seem thet

e endezvoring to cerry out tresiment

or in fect eny pelvic orgen, should

fecilities for deep x-ray thers

j5rs

e spperstus, since radium used only

the cervicel censl is recognized zs
g

4

gile to give the lgrge number of ad-

iztion to outlying portione of the

A rTadium pack element of sufficient size will

s8 economicgl.®
‘éesoribeé above for the use 0of re-
locel lesion
slweye due 1o
the deeper parts of the nelvis and

problem which

in the vest majority of

elso common to e2ll brenches of redio-

regching
ilisc glende snd other structures dee

p deposi
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el lesion,

evidence thet petients who hrve been

ted by x-rsy plus redium have bpenefited to = grezster exten

& to doegge, time of edministrstion,

jo]

statistics of survivsl

giving X-ray



ete which will be considered,

) 3

x-ray snd telecurie therspy hes teen di

fﬁ

(b) Technicues Emploved.

1. Peris., Regaud

> cuggea

The controversy between deep

Ny

elgewhere,

follows the radium tresztment with

either the 4 Gm, rediumn bomb (more frecuently) or x-reav in

the following method. His first sdministration isg glven 12

g
o

to

o

to

tence is 80 to 80 conm.

5

O

3

out is between 1 gnd mn., of copper. h
into 8 fields of 320 sc. cm., easch. Every

exposures

1

dave sfter the first radium. The voltege

00 RV gnd the current 4 4o 5 milliszmperes.

ne

used is 180

The sgkin die-

The filter emploved varies somewhst,

)

kin is divided up

s

28 B 4o B

o

field

split up in dgily doses, one nour in the morning

and one in the sfternoon. The totsl pericd of trestment vesries

with the number of fielde irrsdisted, but
25 deys,

They use the telecurie method more

heve 4 CGm., of radiux

went., The conteiner, which is cup-shaped,

thick. The

sperture ie rectengusr in shaep

usus lly smounts to

frecuently. They

wnichn hsse Deen set mside for tinls trest-

hgs wells 8 e .

e snd méssures 150

g¢. cm. The radium ie zpplied a1t lesst 10 cm. from the skin

end the filtretion is eguivelent to 1 cm.

whole conteiner, which is verv hesvy, is
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tient's ved
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into 8 fielde ss for x-ray snd sometimes

added, he gmount of redistion ususlly 2

ly below the skin erythema dose, end this

-

of pletinum. The

slung over the va-

The exin surfsce is divided

s Derinesl field is
dministered is slight-

tekee 10 hours for
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egch field, Thus the petient ususlly hes & totsl of 20 houre.
irredietion. The daily dose laste for three hours, and at the
end of 8 daye esch fielcd has |
series is sterted, snd sgein one field 1s irredisted esch dey

for three houre, Finslly e third series of four hours per

field is carried out. Trestment is therefore generslly spresd
over 25 dave., There is spperently very little generel regction,

gsuppoeedly much less thsn with deep X-ray therapy, but Laczsssgne

by

mentions hescdaches, giddineseg, nauses end vomiting and disrrhes
may occur et the Dbeginning, in which case the dose is modified,
snc will teke & few extra days. The blood picture is supposed
to be little wodified at the end. During ihe whole treatment
the patient is kept in bed, Thev heve been sufiiciently pleszsed
with their results and at presgent heve s new & Onm, Ybomdb" which
they feel will further incresse their cures, It will e seen

in sec tlo IV, the incres

o

se in the number of cures when gcces—
gory deep therspy wee instituted,
o P

]

2, Wemorigl Hospitel, iealy hee used combined redietion
gince 1922, He remarks, "We heve been pleased to observe thet
our constant insigtence on the necessitv of some form of ex-

ternsl irresdistion to tske cesre of the entire pelvic field is
now recogznized gnd is sppsrently cuite genesrslly followed else-
where, "

There are still differences of opinion 28 to the plan
of tmstment of these two ggents., In the mgjority of clinics
treatment with rsdiun vrececes trestment with X-rey, and that

wes the plen followed st Memeorisl until 1931,
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Healy was impressed by the high percentage, not only

Py

of sdvanced cseeg, but of extensively ulcersted snd infected

lesions coming for trestment in which the adjoining normal

[}

tissues were considerebly involved in resctionery chsnges,
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c¢ue to the presence of en infected cancer., It

[
f"y.

they should spend =% lesst

H

t time in an effort to pre~

10

™.

pare the lesion for the spplicestion of redium. He hee observed
such lesions, in meany ceses, subeide anC almoset dissppesr under

x-rey slone, vhere pellistion only hed veen pleznned, Thus he

felt thet hopeto attein greater regression snd possibly a

wa
&.l

nigher cursoility rate, with less redietion complicstions,
must lie in preliminsry externgl radistion, with the use of

1

vtic douches for & period of 10 deve to two weeks

~

vaginsl enticge

ﬁ{x
%‘D

»

preceding., He feels certsin better results are obtsined in
thie msnner,
However, in favorsble cases, he uses redium firet, and

the x-rey cvele is glven &8 soon as feasible sfter the resdium,

3
[
w

They slso deem it advispgble t0o give & second x-ray cvcle & to

12 weeke sfter the first radistion regerdless of the stape

o)
v

the cancer,

Since 1929 Hesly hes been u51ng the following x-ray
trestment ge *rnliy,'but sometimes 4 Gu. "bombe" sre emploved,
Hore intengive tregtment ie his motive in sn effort to trest
parametrial metestases, The treatuents are given desily or on
slternste dave. Under the multiple dosezge plsn the pelvig is
divided into right and left helves snd eszch into sn snterior

sent posterior fielc. The two fields in one helf of the pelvis




are trested one day, &00 "r' to esch field gt 70 cm., and the
two fields in the other helf the next dav. This is done until
each field has received 1000 *r%, the dosage for each exposure
is then incressed to 300 "r" and trestuments gre continued daily
until 1500 "r" gdditional have been given to esch of the four

fielde, It is estimeted thzt under this plan the parsmetris

o

structures 10 cm. below the skin surfsce receive the ecuivalen
of asbout 2/3 the totel skin dose or sbout 1800 "RY,
Bome say it is doubtful if 1800 "r" is sufficient, and

vet reports of serious damsge to the intestine ere beconin

o

more Ifrecuent ss

g sre mede 0 incresse the depth dose

to 2300 "rY or 3000 "r%, even if given more slowly than the

’T)

soove.
There gre nunerous other methods of externszl thersuy,
out these are the two scceprted ze the most efficient in esch

type of trestment. kost of the othere sgre minor veristions

4, Complications,
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£ 2T neceessrily csrries

coaéi iersible risk to the patient. The risk is much less with
'&rr sCigtion than with operstion but irrsdistion carries cdefinite
dgngere., Heyman stoieg thet minor complicstions sre present

in sbout 10%. The serious responeibnility snd difficult prob-
leme in the use of redium sre not generslly spprecisted. If

the dose is too small, the distant cancer cells survive and

the patient dies of recurrence. If the dossge is pushed to

the point of ceusing devitelization of the outlving cencer
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cells, there i1s danger of irredistion injuryvy to the rectunm,
bladder, snd ureters, With everv patient thet confronts the
redio therspiet he must think of the presence of infection,
toxemie, anemlis, disbetes, obesity, etc.; the dasnger of late

vladder ulcere, vesical hemorrhsge, rectal ulcers, stenocsis

of the vowel, and intestinasl obstruction. Fyometrs before

¥
s

o

né¢ sfter radistion is also & provlem. Rectsl snd vesgicel

-~

istulae amuet likewise be congidered,

n

Healy pelleves the exter

]

18l redisticn before spplics

-

X

tion of radium is sn important fesctor in reduction of local
infect 10ﬂ“and thus the prevention of g septicemics. In two
weeks tne lesion ie genersily greetly lmproved and the sur-
rounding tissue in much better shape to receive radium.

The use of interstitisl rgcdium in sdvenced and infected
caseg 1g now recoinized 28 unwige, becsuse 0of the danger of
necrosie snd sloughing with the formstion of fietulsze, severe
hemorrhege and desth,

The pledder and rectel syanptome sre importent, The
mild svauptome occur coincident with or immedistely sfter com-
pletion of the ftregtment znd subside in 10 to 14 desve, =nd
are well known, but the lste bladder ulcere, which occur in
about a% of cases tregted, come on & vear or more gfter trest-

ment when the petient mey z2ppear cuite well othervwise, The

chief eymptoms are polyurie, dyvsurie, snd vesicel bleeding,
gnd a cye copic exsmingtlon revesls o lesion, ususlly ulcer,

in the bplsdder bsse. These ususlly regpond to persictent

, instilletion of

w

treatment in the form of bladder irrigetion
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mild astringents =z=nd rest, and when cured, do not recur,

The late intestinel lesions sre not so conmon, bul
consist of arese of loceslized ulcerstion in the smell and
large intestine, often sssocisted with & rether severe blood
loss from constent leskesge of smell ocusntities of blcod =0

o

the peatient becomes profoundly snemic and

[en]
Q
£
o
ot
H e
£
o
m
kst

irredistion gffect is shovm bv en intence
infilasmmption involving g1l the wslls of the upoer rectum and
lower sigmoid for & level of geveral inches, 80 the bowel iﬁ
the affected gregs is rigid, infiltreted, ewollen, covered
oy fibrinoplestic exudete esnd resexbles sn scutely inflammed
sppendix. Buch & lesion, if it subseides without perforstion,
tends to result in stenosis of the intestinel lumen and ob-
struction st s leter dete. These generally lesd to opreration
for relief.

Then there sre the milder forms of rectsl stricture

(Crogsen reports 5 cases out of 371) which generslly yield

o

segtiefactorily to dilstion trestment. It emphasizes the im-
portaence of rectsl exesmination in the check up, o8 well se

peying sitention to sny rectel compleints,

There wge one cese of sloughing of the skin, in Crossen's

1,

series (771 ceses), whic?

I

wes very extencive but went on to
gubseguent hesling, snd one cace of first degree eubcutesneocus
infiltrstion which remsined stationsry,

The genersl concensus of opinion ig thst the mortelity

from redistion of cancer is between 1.5% end 2%, which is due
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ly to infectien., When the tempersture rises

recuires transfusion.
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during irrasdistion, the treatuzent must be promptly diecontinueds
An old =tnexgl infection mey be lighted up by irradistion.
Hemorrhege is sn uncommon complicsztion end radiation is gen-
erglly continued. The importence of proper tresining before
uging rediction is streesed later.

5, General Trestment.

As in eny other disesse, generel trestment is essentiel
in preperation for rsdistion a&s well ss proper medicsl trest-
ment concommitant with radistion. Local clegnliness, nourish-
ing food, sunshine snd medical mansagement sre ecuslly importent,
dfebrility mesns sbsence of infections, either locsl or system—
ic. Corroboration of infectiom is obteined bv g hiph leukocvte
count snd & rapid sedisentation time of the red blood corpusclee,
& culture of the predominsnt orgesnlem in the vegineg ig done by

gsome end if strentococcl esre present trestment is delsved while

Redistion therspy is contraindiceted in the presence of:
.(1} genersl emscisgtion, caschexis asné toxemis CGue to sbsorption
of waste products. Redistion slmost inverisbly sgeravetes
these states; (2) anemisz with a2 red cell count below 3,000,000,
e hemoglobin percentsge below 50, and 2 leukocyte count below
3,000, Radiastions may cguSQ gn increzse in these conditions

do
1%

2

T poir 2) impsired nitrogen metsbolism, Redi

i

)

to e deng

G)
-
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tion mey produce & rapidly incregeing N retention due to the

libersiion of proteins, especislly in advanced casses. This may

assume dangerous proportione in the presence of an slresdy



impaired N metabolism, (4) invasion of the urinsry or rectsl
trect. HRadisztions, especiesllyv radium, lesd to & repid des-
truction of cesncerous tissues snd subsecuent formstion of
fistuls; (8) the presence of infection, Locsl menipulstions
contrivute to & Spresd or resctivation, esvecislly when radium
is used, Poe&téem-rays, however, meay be applied, but should
e stopped if & rise in ftempersturse ensues,
C. Miscellsneous.

There are numsercus other pointe which could be iﬁcluéeﬁ
in the trestment of carcinomes of the cervix, but like the trest-

ment of sny disesse, the field is flocded with methods which

heve been tried snC sre of no evsll, Among these gre the use

™
}...J
tm

of other resdiosctive hesvy nets as bismuth; redistion of the
pituitary in conjunction with local trestment; end the produc-
tion of sterile gluteel absceseses, 2ll of which heve no per-

manent ovlasce.

ment of this digesse which must be included however,
1.-Combined method
It hes Leen seen above that no one method cen be used

slone, aﬂﬁ g combination of locsl radium, externsl redistion,

o

end genersl care must be used

L1

There 18 one phese of combined tresitment vhich meritse
mention, =& 1t is seen in current litersture., Chief swong
these are Gellhorn (1934) of €%, Louis, snd Curtis (1833). It

ie the use of combined intrsveginsl and intrasebdominel radium.
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The firet sttempte st thie were usde in Brussels in 1818, In

¢
0

1921 intrasbdominal radium wee spplied by other workers, gmong

whome were Schwart, Richard, Douay, Fabre snd Proust.

Spece does not vermit 2 detsiled description of this
procedure, but it will suffice to sgy, the sbdomen is opened,

the intestines packed

m

way, snd the pelvic cavity exposed to

!f}
,..l-
m

o

gight an¢ touch. One hand i nserted¢ intc the vaglins while

the other is kent sterile for intrasbdominzsl work., The extent

-

of the lesion cen thus be wmade out clesrly, Then gold redon
seeds are vlesced benesth the peritoneum in such 2 wev &8 *o
form a complete ring sround the cancgfous srea, They uee shout
4200 to 4500 mgm. hours of radium, half of which resides in

the radon seede. They generslly use sbout 14 sgeeds, some of
which are pleced st the commoner lymph glande where metastsses
ere found. Some cloee the gbdomen and reopen lster to remove
the seeds, Others leave Mesders" of thresd to them snd remove
them without reopening the sbdomen,

Gellhorn is culte enthused gbout the procedure and feels

¥
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rplece in the future.
2. Treatment of Advanced (ases,

There are, of course, s fairly lerge number of patients
coming to the physicisn to0o lste 10 sccomplish snyvthing but
palliation, Thege are the csses inciuded in late stsges of

Group III snd 81l of

Of &1l the messures st the disposesl of the vhveicisn for pro-

longing the l1life epen of these women, high-voltege roentgen

B
<3

therapy is bv far the wost important. TFor effective trestment
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an spperetus ie needed which will deliver 200,000 volte,
In 80 per cent of these ceses vaginel bleeding will
gtop, end in 30 per cent there will be comyulete relief of

[ A

pelvic pain. ¥ith countrol of the locsl lesion

r"l'*
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e

ere ig gen-
erslly & merked ilmprovexent in the genersl condition of the

patient, and some are sbel to return to work. The reiief is

n

genersglly only teumporary, however, and recourtse to verious

other methods must be tesken. In a group of 658 cases with

n

i
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cep
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ble lesions, (reported by Behrey in 1834), 305 or 45%
remained symptor free for st lesst one yesr. OFf 3487 patients
followed 5 vesrs or longer, 38, or 9.8% remsined well, two
being well 12 yesrs sfter beginning of trectment.

The gntiseptic effect of high~voltage roentgen rays is
ell kngwﬁ} It i¢ the most affectusl gnd prezeticsl mesns of
desling with the infections complicetions, The vaeliue of this

hag Leen seen previously,

The scute gnewis from masslive hemorrhoge 1e beet trested

by tightly packing the crster snd the veging with sterile gsure

end the spplicetion of & snug T binder., This is removed in

24 howurs. The vesing snd creter clesnsed ¢ if bleeding re-
& 3 o

moeneated by venoclysie of glucose in normel saline snd rest
gecured with opistses snd hypnotice, Then g blood trensfusion
is indicsted. 8Bmell trsnsfusions snd hemetinice should be used
for smell cusntities of blood loss.

Extension of the neoplesm into the

‘“{.‘3

gremetrium often

compresses the uretsrs zndé produces hvdronevhrosis which slowly

Lt



destroys the function of the

times be rectored

by cereful

kicdneys.

diletstion,

o
s
*

The patency cen some=

nothing is attempted azs thie affords g painless znd feirly revid
terminetion of the disesse. Rectovaginel end vesicoveginal

H‘

i
If present,

the gnnoyance

greetly decregsed bv e
of drugs which control

curtions,
sfter each wmovement

covaglinael fistulsge

?

are more distressing becasuse of

ine is clesnsed

there need be

of & rectoveginel fi

properly planned
the frecuency and consi

with

little disc

s

giet end by

stulee occur rerely 1f high voltsge therapv alone ieg used,
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gtuls can be
the use

stency of evs-

s soothing douche,

omfort., Vesi-

the con-

tinuously offensive odor gnd irr

urine,

bixi

This and phosphstic

vented by keeping
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bty

the skin ¢
wit

epplied,

Cercinoms may
wall or
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are usually radiosens

therspy not only reliev

sregs of the seconds
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lumbsr segments inclusive, is said to relieve this psin for

2 to 12 wonths. Cordotomy and excision of the superior hypo-
gestric plexus (presscral nerve) heve been emploved with relief,

A high caloric diet is recquired, careful sttention to
tiie powels to prevent either cons8tipstion or disrrhes. They
nould be encoursged t0 remsin embulstory and follow their
normel intereste gg long s8¢ possible., A recumbent pogture
favore the development of éecubitus gores gnd nypostatic pneu-

monia. Fresh gir and sunlight promote & feeling of well-being

ZB

and Qtr engthen the resistive power

m

»rq

g
)

Even in sbsence of pain the

m

e vetiente sre entirely
comfortable, Nervousness gnd insomnis sre freguent complsints
and sre common after nercotice have been withdregwn following

the surgicel relief of pein. In such situstions, sedstives

Xz

pobe

gre glmost indispensgble. Amidopyrine, scetyl selicvlic ecid,
or entipyrine will slloy pain in wost instances, but opistes
oy mouth, by rectum or by hypodermic dose mey be reculred,

ontly efter othsr methnode have been tried unsuccessfully.




g8,

Section IV
Resulte snd Conclusions

Throughout other vortione of this paper resulis heave
of necessity been given, but an attempt will be made to or-
genize them snd draw conclusions. It is evicdent that one
muet depend upon end results sps indiceted by the totel sai-
vage of 21l csses in order to eliminate the personzl ecustion
znd obtain & nroper estimaste of the resl velue of eny method
of trestment. The difficulties in sttewmpting compsrisons of

verious methods were given in Secti nd TIT.
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Pernspe the vest statisticel encuirykever ettenpted
in regerd to this subject, wee that undertaken by Dr, Jznet
Lane - Claypon, for the ¥inistry of Health of ¥ngland in 1827,
She included gll other reports then sveilsble., Che reported
85681 cazces thet were opersited »

veginal or sbdominel hyseter-

i

~5

Fa [»

ectomy, snd of these 2822 were alive at the end of & vears,

eyl

Fh

making e survival rate of 34.1%. Of 1117 technically operszble
ceses trested by redistion slone, 400 were glive a2t the end

of 5 vears, or 35.8%. In the same report she compared the
survivel rete of sll cases seen., ©She estimated in clin

which adopted excisionsl methods 15.3% =211 patients preseating
hemselves were slive £t the end of b vears, wherese, in those

c¢linice where radiotherspy slone weg precticed 22% survived

S vears or more.,

Heyvman of Stockholm in snother report stetes 365% cseses

T
o

trested by hvsterectomy 35.6%, snd 960 early csses trested by

- -

e beet figuree for

C!:
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radiotherapy 54.9%, lived over 5 years
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operstion in the individusl clinics in ftnst of Welibel, who
shows g survivel rete of 47.8%, while the best figures for

rediotherspy zre 50%. 4 stztistical survey, therefore, sug—

geste there ie very little cifference between the two methods
of treatment in esrly csses, but the immediste mortelity of
surgery has been Seen t0 be about 17% or more while thst of
radio therapy ie sround 1.5%,

The sdvantzgee of esch type of trestwment and the indi-
cetions hsve been vreviously considered,

In cholice of treatment it 18 well tc recell the words
of Victor Bowney who reports sn absolute cure of 24.4% with
& modified Wertheim method, "Thet which is bevond the scove
of redium includes certsin cseee not bevond the scope of sur-
gery, snd thet which is bevond the scope of surgerv includes
certein cezeses not beyond the scope of redium." This wss stated

seversl yesrs sgo, and the trend of opinion now heze been see

i3

~

t0 be toward surgery only in Group I lesiong, sndé then meny
doubt if i+t should be used then., It is estimsted by verious

suthorities, ss hse been seen vrevicusly, that this group only

27

incluces sbout 2% of the total caees,

Tt ie not the vlace of the genersl vrectitioner to
feel cqualified to do the redicsl operstions with success. Only
efter appropriste post-greduste snd personsl instruction from
& mester in tais fileld of surgery, €hould he attenpt to teke
the reeponsibility of such =n operation. The sgme holds for
radium and roentgen therspv, which recuires s thorough theor-

eticel snd prscticsl knowledge Tor ite operator to obtein the



s

desired result.

Healy's impression of the subject, (18Z%4) ie, "One cen
see thst it becomes difficult 1f not impossible to compsre
metnods of treatwment ss different g8 surgery end radistion

vhen one must depend on stetistics from differernt clinics. The

cuelity =nc vwrletv of czees seen in the individuel c¢linics
varies coneidersbly, the deteil of the operstion will vary

with each operator, the methodes of cegrrying -out radistion
tnerspy vary almoet more then surgicesl procedures, gnd here
sgein the personsl ecustion of the phvsician in cherge be-
comes importent. For one resgson or snother it would seem that
rgdistion thergpy in carcinome of the cervix is grsduslly
supplanting surgery."

Cf course, some of the same objections to surgery ap-
vly to radiotherspy. Radistion stetistice come from rééi%m

institutes which heve the begt treined therspeutiste for re-~-

It muet be conceded, therefore, thet the
aversge results sre somewnest lower then those found in liter-
ture. Also rediation stetistics are subject to almost the

ggme criticism &€ surg
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tics.
Rediotherspy Resulte,

Psris (Regsud).

Lecaesagne (18232) reported in detzil on the resulte
obteined st the Redium Institute, end it showe seversl im—-
vortent facte. The results improved stesdilv from 1818 to

1826 in five-yesr cures, and this he sttributes to the reguler

progress schieved in radio therspeutic technicue, and he feels

T

further progress is pound to coume.



From the point of view of technicue, the eight vesrs
under review fzplls inte three distinct periods, The first
which comprises the yesrs 1818 snd 1920, "just sfter the
ceveriment wae opened, wee g veriod of initistion and tegt-

ing of the persounnel", Cervicel czncers were irradisted with

meterisl thst we
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ot proverly sda;

e

cted to 1te purpose, snd by
diverse methods which subsecuent experience has led them to
regard ss defective. The results showed 10 to 17% only of

cures, In 1921 the steff instituted their technicue of intro-

ducing redium into the uterine cavity, and heve not sgprrecisbly

modified 1t since; it is still given systematicslly in each
cese, a8 seen previously. HNearly 11 the cases trested 1821
to 1823 received this trestment slone. Though insdecuste, its

nerits sre cppsrent in the incresee in the rate of cure, firs

[a]
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to 88% and then to 30%.
The gteff then becasme convinced to the necessity of

relnforeing the trestment by externsl irrasdistion, exciting
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ossible on the vhole velvic cevity,

v

“rom 19724 onwerds this combined trestment hse Leen used, es-
vecislly in £11 ceses which sho®ed peremetrizsl involvement.
The wethod heg bhesn described, This resulted in sgnother im—
provement in 5 yesr cures 0 35 and 36%,

The period of 8 vesrs thus wgs divided into two 4-yesr
periods, each comprising sn spproximately ecusl number of ceses,
Lecassagne considered the comparastive results for the two per-

iods, and eneslyzed esch sepsrately, sccording %o the vearious

stages of the disegse. In stege I the total number of ceses
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was 52, In 30 cases trested ouz ing the first period 10 cures
were obtained (33%); but of 22 petients trested during the

gecond perind 19 were s£till well

m

fter five yesrs (86%). The
number of ceses in etage II wae 200; the 104 trezted in the
first period gave 28% cures; the 96 treasted in the second

period gave 42%

In stege III cases, there was still a more

striking vproof of vrogress, Wheress only 8% of 111 petients

were cured in the first period, the number cured out of 152

y 3001 5 a b A £ 7 el .
trested between 1923 and 1826 wes 46 (30%). In stage IV, on
the other hand, the growths are prscticelly 1ﬁhasz1 , and

there wge no progress mede. These sre the results of redio-
therepy in one of the best clinics five years ego, snd it is
regsoneble to expect thet petients belng trested now will show
s proporticonste incresse.

8tockholm (Heymen at Rediumhemmet Institute).

Owing to s number of locel conditions, mainly government

control, the Swedieh Cancer materisl offere more sccurate ste-

[N

tisgtice on results obitelined then sny other countrv. The

Swedish sutnorities hesve long insisted on the necessity of
completeness of figures in enumersting vhst have been termed
"sbeolute cures®, or the number of pstiente glive snd free
from symptoms five vesrs sfter trestment, compgfed o the to-
tel number of petiente who spplied for trestment. In other
worde, there is no eliminstion of hopeless or incursble pe~
tients,.

Recorde cshow the totel number of pestients appiying for

treatment in the 1% yvears preceding Jsnusry, 1927 was 1237,
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0f these 259 mre plive and well, an sbsolute cure of 20%.

)

The 10 year sbsolute cure wes 18%, but all psitiente who died
of intercurrent diseagse were reckoned gs having died of cancer
The 5 yesr cures are considered to be more desirasble becsuse
the normsl expectetion of life st 45 to 25 years of age is
relstively low. Of those who dic¢ not survive & years, some
60% were grestly improved anc¢ were gble to return to their

occupations for a time. The number of patients refusing treat-

ment was zbout 8.5% of sll spplicents., If statistice sre com-

i
2]

35

m

puted on the begsis of those trested, the percentesge r from

S,

20 to 22%. OFf 1157 trested, some 73% were inovpersble, Of

these "inoperavle” snd "borderline' cagses the B vesr cure wase

2

16%, with the opersble ceses being 41%. Only during the last

m
o
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fewyesre hgs s@ditionsl x-rezy or teleradium exposures been
given, snd they state it is yet too esrliv to draw couclusions,
Marie Curie Hespitsl {(London). (Frowm the Tleventh Annusl
Report of the British Cancer Comwmission.)

They use the Stockholm technicue of "eplit dosage",
giving = totsl of 7410 wmegm. hre, in 3 doses, over & period
of five weéks.

They revort s steady increase in the ratio of early

]

cases gpdritted for treamtment, the percentsge of degrees I and

II incressed from 17% in 1928 to 35.4% in 193%, The report

¥}

includes the vesrs 1925 to 1828,

Totel number trezted -- 215

Living five years  —-- 72 (33.48%)
Stape Number trested Living Per cént.
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1 38 - 2 58,3
11 124 3 208
9.0

Iv 44
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¥unich (Doderlein).

(Yesrs of trestment 1924-128)

Groups Number tregted b-yesr survivel Per cent
1 g9 49 4% ,4
11 gl 21 25,1
11T 129 2é 17.2
iv 825 4 4.¢
Totalse 404 97 23,8

Schmitz (Chicego).

For the period 1814-1¢18, the percentages of bH-yesr
good end-results in the four groupe were ge follows; CGroup
one, 100; group two, 43.75; group three, 8.21; group four, O
for the period 1820-1821, 66,87, 46.75, 7.69, and O, respec-
tively; for the period 1822-197%, 77.78, 38,84, 18,65, snd O
for the period 18P4-192¢, €1.3, 52.78, 30.0 =nd 6,04, Tae
grend total for the whole period 1914-1S29 wge 84,7
19,18, and 3.24 in the four groupe, respectively, with g finasl
totel of 282,26 in =211 combined,.

Werd {(VWomsns' Hoepital, New York).

His totel trested wes 343, 85 of which were alive 5
vesTe sfter trestment, or 24.8%.

AS hes Dpeen mentioned before the cure rete of these

clinice is higher then that obtsined the country over.

Cgonclusions

1. The most impgortent item in prophyvlegxis is proper trest-

o
ot

ment of lec

v]

reted ¢ ervices which have Decome chronics ?Eyln-
fected, a8 carcinoms is believed to occocur very seldowm, 1f =t

all, in & normal Cervix
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2. Periodic exemination of £11 women, verticulsrly those

wino heve borne seversl children, for the detection of melig-
nency, obeceguse the esrly symptoms pre sll objective. This would
include g Schillen test, and biopsy for those negetive to the
Lugol's solution.

G Clinicel clessificetion is much wmore imporitent in prognosis
anc response to trestment, than histopethologic classificstion,
put the lstter hss its plece in the decision to uge surgery in

s0me ¢ages,

r.“i‘

4, The Lespgue of Netione Clsssificetion should be used uni-

versglly, in order to obitein uniformw records i the study of
o 3 o

incide and the response 10 trestuent by different methods,
5, Excislongl surgery has soparently reached the peskx of

perfection, and can sdvence no further. It hes sn immedizte
mortality of sbout 17% or higher, depending on the operstive

skill of the surgeon, The chief srgument in its fevor is the
& =

solation of cencerous deposits in the glends, snd this zlone
cen be its Jjustification. Newer radio therspy methods are

g

striking st this difficulty snd bid well to show marked z=2d-

S. Rediothersvy 1e considered the method of cholice =zt vresent,
in 211 obut the very earliést cege, and many doubt if surgery
shoulc e used then. The immediste wortelity in rediotherapy

nd complicetions, mostly mild in chaer-
ecter, sbout 5 to 10%, end these will probsbly be reduced
markedly in the next few yesrs ase sdvsnceg in technicue sre

mate., The statistice of survivel rate in the esrly cssee gre

T
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in no way inferior to those of surgeryv. The patieunts szre not
deterred from seeking early advice by the prospect of a severe
operation., About 12 to 16% of vatients bevond a1l surpicsl
8i¢ sre restored to heslth snd esurvive more thaen five vesre,
48 = pallistive messure in sdvenced cag8es no cher neasure ot
present ig known to be s0 beneficial., There sre verioug meth-
ods of irrsdistion in use, but the essentisl thing seeme %o be
sdecuste dosege over the proper length of time, spplied by one
who has both theoretical snd prsciticsl knowledge of the sub-
ject. All the lesding clinics get espproximastely the seme 5
year cure results. The sversge is sround 25 to 28%. Combined

redistion is recognized ss essentisl, Radium for the locel
growth gnd extefﬁgl therapy for persmetriesl snd glsndular in-
volvement. ZExternsl redistion promises more in the future,
7. Education of the public in regerd to the necesseity of

o

treatment of "pre-gencerous" lesione is essentisl in the pro-

phylsxis, &g ies the importence of periodicsl exsminstion. About
1

g, Establishment of well-eculpped csncer clinics with an

adecustely treined personnel within reach of 211, will be s

vitel step in the control of cencer.

g

67% of the ceses coming to physicisns sre clesses g€ inopersble.
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Section V
Future Problems
The iwvroved statistics published by

especially those of Regeud, i

et
+

dicating se %

plen of externsl irradistion of the velvie,

¢
-3
5

the veriows clinics,

hey do & better

seeme to justi

the lesding rediologists in their belief thet they sre on the

right track. Internsl redistion, and wore

ternsgl redistion prowerly carried out etill

o

chence of cure in the patient suffering from cencer of the

Cervix.

Heply (183%) states, "I believe st the uresent time

thet external redistion with x-rzy or strong redium pscks

offers the wost encoursgement. But the tesk is difficult and

be g8 sugcepiible ag the primgry lesion, nor are thev g& z¢-

ceseible to tregtuwent., The rays heve to pass through the szb-

dominel orgsns which zre more or less dameged,

of redistion doge igs the tolergnce of these

Tne tolersnce is not slwaeyves sufficient to p

the limit

normel structures,

ermit encugh effec~

tive regdistion into the cancer beapring tissues in the psre-

metrium snd the retroperitonesl lymphstics slong the epine, I3

is necessasry to incresse the radi

oy

in the face of the complicatione, if o yesr
is to be increased.

Locessagne (1832) stztes, "There ie

ot
} -
}..,J
b

thinking thet the cure rste will be

though poseibly no at such repidity. He f

tion to the pa

anetrium, even

cure of esrly ceses

every ground for

urther imyproved,

Feele thet snother
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problem st present ig the control of infection. "The immedi~
ate mortelity from gynecologicsl radium therspy is sntirely

due to infection and harély smounts to 2%. In a greater pro-
portion the irradirtion sete on foot infective processes which

interfsre with trestment, and consecuently the cure.

-t
Fooby
[¢})

could find sn sdeguste zntidote for the strepvtococcus, one of
its most useful effects would be 1o incresse considersbly the
proportion of cures in uterine csncer."

The chief problem seems to be the fect thet too many

el

vatients come in for the Tfirset time suffering from stage IV
lesicns, The efforts bDeing mede in all countries, especislly

on the continent, +to bring cancer under trestment esrlier wmust
inevitebly reduce the number of these unforitunste women., England,
Eweden, and Frencee seem to be the most setive in these cempeipgns.
The Azerican Society for the Frevention of Cagncer hss & very

difficult problem becsuse of the huge sres 1t includes, 1In

the Ezstern states one csn sgee bl

in the esrly stages., The moset getive work can be done by gen-

ergl prectitioners, They should interest themselves in tn

o5

subject and 1f they feel they are incapable, they sould see
thet the petient gets to & cancer ciinic for confirmstion of
the diggnosie, and treastment 1f needed, The physicisn should
continue to carefully observe the course of sny tresiments

given, nmake definlite gppolintments for exeminstion snd check-up
upon the finisgh of anv trestoment,
Improvement in the end results of cancer sre geen gll

over the world where specigl groups of individusle hsve heen
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permitted to orgenize snd
study and tregtment of this disesse,

Cpportunities for zdvencement gzlong this
from being exhsgusted., Creenough ststes,
ent,métﬁoée of trestaent which are recognized to

cient in the treatment of cencer recuire g long

end seprenticesghip before the

trestwent, whether 1t be surgery, X-raye cr radi:

succesefully accuired. Becsuse of this it will

Y

for seversl physiclens, esch gualified in his ow
to worglﬁogetheé in close coopers
to trest this protesn disease. Such a group can
ficiently only in & speciel cencer clinic."

1,

- Donaldeon (1933) emphesizec sgein the fac

"Eech o

tech nloue of the z¥

tiom snd iantime

ow
0

devobe themselves to the intensive

line is Tar

devy rs effi-~

vericd of study

e necessary

n iine of work
te consultetion,

function ef-

+ thast there

genould be & large number of the centers so the patient would

not have to go fer in order to get & thorough exXsminestion. He

felt thet every county hoepitel should have a di

ttacked to it. He stated, "It might be poseilbl

center to trein men 8o thet thev cownlid single-hs
s petient by sll the most modern methods in orde
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thorougn treining in sll the branches
life time. Thus it is better to heve = group of
the finsncisl backing is the deciding fsctor snd

the best of the fascilifies sncd treining he hes =

ner difficuls

sgnoetic center

e at 5 cencer

nded exsmine

r to exclude

to get &
would tske &

men, Of course,

% his dispossl
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Bloodgood hes remasrked, "One of the essentials in

pettering the results of cervicsl cercinoms ig s large number

"

of trained rsdiologists, snd that they should hsve a2 clinicel
surgicel training in addition. With such preliminsry experi-
ence on the part of the radiologicet, with attention by the
surgeon snd family ohysiciasn to esrly disgnosig, and their
close cooperstion with the pathologist, we msy hope to bring
the unfortunate caercinoma petient under itrestment st 2 tine

which will, or should, ensble us to ssve 80% =2t least.V.
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