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Preface

Tue A of this book 1s to guide the family physician
m hus efforts to mitigate the agonies of termmal mahg
nancy We have accordingly marshaled descriptions
of all the pain relieving procedures that we have found
useful i our own expenience The most common ap
proach—the use of analgetic drugs—is presented first
mn the hope of providing some helpful methods of us
ing the familiar agents as well as the newer synthetic
analgetics and opiate antagomsts The subsequent
chapters present descriptions of chmical procedures to
help the general practiioner achieve technical compe
tence 1n their performance or have a better understand
ing of the contributions that can be made by experts
1 specialized fields of medicine and surgery We have
sought to give expression to differences of opimon re
gardmg the use of these procedures i order to provide
a clear appreciation of the problems relating to the
management of termnal malignancy In recognition of
the fact that 1t 1s not the patient alone who suffers, we
have also concerned ourselves to some extent with the
reactions of the family and the attending physician
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8 Pawy i Cancer

We hne tried to provide information regarding means
of alleviating the musery 1nd sorrow as well as the
pam that closes the cincer episode

We are indebted to Dr Harry Beckman for suggest
ing the preparation of this book and for lus most valn
ble enticism and encourigement We owe heartfelt
thanks also to our colleagues for their generous assist
ance and advice The publisher contributed more than
slalled techmeal assistance the confidence and co
operatton of his staff dunng the prepiration of the
book lightened our tisk immeasurably



Foreword

Tins voLwnr deals with 1 subjeet neglected far too
much by the medical profession and rccordingly serves
an important function by contnbuting to the scant
knowledge in this field The large number of persons
developmg cancer and the many who have severe pun
in the terminal stage of the uncured disense make the
subject of vital importance

In the seven chapters constituting this volume the
authors discuss numerous phases of the treatment of
pam mcluding analgeties nerve blocks neurosurgical
aspects chemotherapy surgical procedures radration
and psychogeme aspects The inclusion of these several
mechanisms indicates that no single one will be effica
cious 1n all patients and emphasizes the necessity of
utilizing all possible methods 1n controlling pain

Unfortunately practically all the drugs that are
really effective 1 controlling pam are habit producmg
and therefore must be used spaningly Nerve blocks
which are very mmportant n therapy because they
are reasonably effective and can be done without
an operation require great slill i mjecting the anes
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8 Pain 1 Cancer

thetic agent into the right areas and 1n proper amounts
Regardless of the type of therapy used there s 2 tend
ency to blame a poor result on the “neurohc condt
tion” of the patient and this situation allows the pa
tient to shde rapidly into drug addichon We must
appreciate that severe constant pam of the type com
monly present 1n termmnal cancer will destroy the
morale of the sturdiest ndividual Moreover the dev
astating effect of severe pun will make the patient
particularly susceptible to the various discomforts
present 1n terminal cancer and thus lower his pan
threshold The physician must recogmze these con
flicting factors and accept them as part of s respon
sibility rather than neglect the patient because he
may be developing 4 neurotic tendency

On many occasions the termmal phase progresses so
rapdly that there 1s not enough time between onset of
the severe pain and death for addiction to a narcotic
to become very important and under such conditrons
analgetic treatment fills the need quite satisfactonly
But since 1t 15 extremely difficult—n fact impossible—
to predict duration of hfe with cancer we are often
loathe to give liberal amounts of narcotics because the
drug addiction itself may become 2 hideous spectacle
and actually result i great misery for the patent

In therr discussion of therapeuhc measures the
authors have appropriately included operative proce
dures of a palhative nature This 1s an important aspect
of therapy m a patient with terminal cancer because
relief from one discomfort or pain may make the re-
mammng one or others bearable As 1s emphasized 1n
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Chapter V, the indications for these palhatne pro-
cedures are by no means clear For erample 1t s well
known that resection of a carcinoma of the rectum or
colon 1s desirable even though there may be metas
tases m the Iner that removal of the ulcerating tumor
mass elimmates the loss of blood and serum from the
ulcer and likewise mintmizes termmnal pam which 1s
usually very severe m patents who do not have the
rectal lesion excised However good judgment 1s nec
essary 1n choosing the patients, smce an unsuccessful
attempt to remove the mvolved bow el might male the
tumor grow much more rapidly —if for instance tumor
tissue was cut across dunng the operation

For reasons presented here and 1n the text, we must
take advantage of all possible measures to reduce the
discomfort and pam of termmal cancer The authors
are to be congratulated for having covered these van-
ous pomts m an admirable fashion and for having de-
voted the proper attention to the details of the vanious
types of therapy

—Warren H CoLe.
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CHAPTIR 1

Systemic Analgetics

GENERAL CONSIDERATIONS

THE ust OF any systemic amalgetic should be con
sidered 1n relation to 2 number of factors such as the
degree of pun the chimical condition of the patient
the mmediate prognosis the proposed therapy and
the probabihity of 1ts success life expectancy and the
ability of the patient to carry on a normal role m
society The prognosis in malignancy 1s not necessanly
related to the degree of pain For example prostatic
carcinoma with extensive metastases may have a nega
five prognosis yet the pam from the metastatic m
volvement may be so shght as to be controlled by
aspiin The choice of analgetic therefore should rest
primanly on the degree of pain Most pam situations
are acute ind analgetics are consequently used as a
temporary device pending direct attack on the cause
of pam In the presence of malignancy however the
effectiveness of surgery chemotherapy and radiation
1s often 1n doubt and the physician must be prepared
to provide for relief of chrome rather than acute pamn

The lfe expectancy will fluence the choice of

18



14 Pawm 1 Cancer

agents used For example if the prognosis wndicates
a termmnal course that can be measured 1 weeks
every effort should be made to provide rehef of pamn
regardless of such considerations as addichon The
medical and soeal problems of addiction are umm
portant when the few remaming davs of hfe need
the blessed rehef prouided by the aprates This s
important not only to the patient but to the members
of his famly who suffer with lum Addichon and
particularly tolerance are important n the patient
with long term chrome pain In such mstances every
effort shonld be made to put off the use of the potent
addicting drugs untl all other measures have been
exhausted The patient may have a vear or more of
hfe wmportant to humself, us famly and society The
analgetics used 1 such circumstances should provide
adequate pain relief with a minimum of interference
with us normal functions and behavior Whenever
possible 1n such conditions nonaddicting drugs should
be used If these prove madequate, codeme 15 the
drug of choice because of 1ts relatively low addiction
patential If opiates or opioids must be used, orat
medication 15 preferred It 15 important to inform the
farmly of the charactenstic effects of the opiates (such
as tolerance addiction and nausea) so that they can
make a satisfactory adjustment to the patients subse
quent behavior and symptoms

The fear of mtolerable pain 15 best overcome by
condihomng the patient to expect relief after admims
tration of the analpetic Thas can be achieved by m
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sunng the adequacy of the dose and by givang the
drug promptly on the appearance of pun Pam atself
1s 2 most potent antagomst not only to the untoward
effects of the analgetics but to the analgesir atself
Therefore full doses should be gren when the pun
1s moderate instead of warting until the patient writhes
m pain The fear of pan and the indivadual reaction
to pan can also be modified by the use of agents
other than the analgetics such 1s barbiturates am
phetamme and other drugs that affect the emotionnl
plane and sensorium

NONADDICTING DRUGS

The salicylates paraminophenols and pyrazolones
(as exemplified by aspinn phenacetin and antipynine
respectively) are nonaddicting drugs with moderate
nalgetic effect They are of httle or no value 1n deep
visceral pain Combinations of this group of agents
with barbiturates, sympathommetics caffeine or co
deme are useful and often may he employed to greater
advantage than the mdividual components used singly
The continued use of these agents for chronic pam
carries the nisk of increased possibility of toxic re
actions

Cinchonism or salieylism following the use of sali
eylates resembles quinine mtoxicatton Visual and
auditory disturbances tachycardia hyperpnea central
excitation and lowered prothrombin values are among
the signs of salicylate intoxication Severe salicylate
toxieity can produce dyspnea central nervous system
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depression renal dysfunction and respiratory farlure
Although the parammophenols (for exumple phenace
tin) are not addichng agents they are habit forming
The signs of chronic toxicity are sometimes easily
confused with symptoms ansing from the patents
prnmary disease  Among these mdications of para
mimophenol toxieity are cyanosis a typical bluish
color of the mucous membranes anorexia secondary
anemia leukocvtonis jaundice 1nd oliguria The pvra
zolones (antipyrine for instance) may produce toxt
cty resembling that of the parammnophenols with the
exceptions that cyanosis and methemoglobinema are
not characteristic Antipynine toxicity 15 commonly 10
dicated by pink to purple macular patches, whereas

the use of ammopyrine 15 accompanied by the danger
of agranulocytosis

ADDICTING DRUGS

At least two considerations must be understood and
appreciated i order to provide for the mtelhgent
choice and use of the addicting analgeties They are
tolerance and analgehie mtensity

Tolerance for practical purposes 1n the management
of pain 1n mabignancy can be defined as that char
actenstic which requires mcreasingly larger doses to
provide the same effect as was produced by the ong
nal dose For example 10 mg (% gr) morphine may
be an adequate dose 1o a hypothetical case but as
the drug 1s used regularly over a penod of tme 1t no
longer proves effective and 80 mg (% gr) may be



Systemic Analpetics 17

needed to give the syme pain rebief that was ongmally
produced by one third that amount of morphine
Tolerance to addicting drugs begmns carly, in fact
there 15 good evidence that jt is operitive after the
very first dose Tactors facthitating the devclopment of
tolerance include the admimstrition of the drug at
frequent regular mntervals and the use of successively
larger doses The appearance of climeally sigmificant
tolerance can be deliyed by using the mimmal effec
tive dose as nfrequently as possible and by limiting
the use of addicting drugs to their primary character
1stic analgesia and not to secondary properties such
as sedation The wniting of such an order as *h gr
morphine q 4 h” 15 to be deplored Addicting anal
gebies are to be ordered on the basis of pan, not ac
cording to the cloch or nursing habits Unfortunately
cross tolerance exists among the potent analgeties This
means that 1f tolerance has developed to morphine
it will also operate with similar drugs For example
using the hypothetical case referred to above, when
10 mg morphine was first used 1t was probably inter
changeable with about 2 mg levorphan After the
development of tolerance at which ime the morphine
requirement was increased threefold more than 2 mg
of levorphan would be needed if 1t were desirable to
change to this drug Thus one cannot change opiates
without making allowance for the effects of tolerance
The need for mcreasmgly larger doses may proceed
to the pomt where pamn relief becomes an economie
burden

The maximum analgetic tensity 1s a property pe-
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culiar to each of the potent analgetics For every such
drug there 15 a correlation between the dose and the
wtensity of analgesia withn certan hmsts It 15 the
limat of this relationship wath which we are concemed
For example the maxumum analgetic mntensity {max1
mum merease m pamn threshold) of codeme 15 achieved
with about 65 mg (1 gr) Therefore, 1n a given case
of acute pam 1f ths dose of codeme does not provide
relief, little advantage 1s obtaned from larger doses
The characteristic maximum analgetic intensity can be
expressed m another fashion every potent analgetic
has a dose beyond which increments i dosage pro
duce mer dy smaller ts m the Y
of analgesa Examples of these critical doses are
mependme 150 mg and morphime 80 mg (¥ gr)

The degree of maxtmum mtensity of analgesia 1s
usually measured as the mauumum per cent mcrease
m pam threshold Some maximums are codeme, 50
per cent mepenidme 60 per cent and very large doses
of morphine approxamating 100 per cent Dihydro
morphmone and levorphan are examples of drugs
which readily provide mncreases of 100 per cent The
chimcal sigmficance of these figures 1s that pain which
does not respond to codewe 15 unlikely to be affected
matentally by mependine On the other hand, where
large doses of morphme prose unsatisfactory  good
analgesia may be obtamed with such drugs as
hy dromorphinone or levorphan

The toxicity of the addicting analgeties 15 suffcrently
well known to require no elaborate exposition here
Attention might, however be mwited to a few basic
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considerations sometimes overlooked The morphine
Iike drugs are depressant except i their action on the
vomiting center the lower sections of the spinal cord
and the gastromtestinal tract where they are primanly
exaitatory The effects on the gastromtestinal traet in
clude delayed gastnic emptying time nd constipation
It 1s surpnsing how often the former 15 forgotten and
patients are gnen oral medication shortly after nd
muistration of an opiate Since there s considerble
vanation n the mdnidual response to any opate, 1t
1s often advantageous to rotate the drugs being used
m order to achieve maximum cffechivencss with
mmimum of untoward reactions

The cause of death from opiate intouication 15 re
spiratory failure Severe oprate-induced respiratory de
pression 35 treated specifically by the mtravenous
admmstration of nnlorphine (Nalline 5 mg) or leval
lorphan (1 mg) These drugs should be gnen untl
the desired respiratory response 15 obtamed Over
dosage should be avorded smnce these narcotic n
tagomists have depressant effects ind, when given to
excess will themscles produce respirttory depression
Patients requinng treatment with such agents should
be observed closely for at least 24 hours The an
tagomsts will reverse or bt all the pharmacologe
effects of the opiates mcluding respiratory depression
and analgesia When given to an addict the narcotic
antagomsts will provoke violent abstinence symptoms

An mteresting use of the antagonists 15 to combine
them with an opiate 1m order to permit admmistration
of a larger dose of the analgetic without ncreased rish
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of respiratory depression Cullen and Santos (AMA
Arch of Surg 69 410 1954) used a combmaton of
5 mg levorphan and 0.5 mg levallorphan to obtam an
algesia without respiratory depression 1n patients with
chromic pamn Not all of the narcotic analgetics have
been studied as yet regwding the specific ratio of
opiate to antagomst

Included among the oprates are such drugs as co
deme dthydrocodemone morphine § methyldihy dro
morphmone and dihydromorphinone The opiosds ate
synthetic addicting analgetics such as mependine
methadone alphaprodine and levorphan All agents
1 this group are subject to the Harnison Narcotic Act
Thewr general characteristics dosage forms and routes
of admmustration are hsted below The suggested
doses are those which will produce approxunately the
same nse i pam threshold as 10 mg (% gr) morphine
sulfate

Copeing

Codesne 15 available as the free base or m the form
of water soluble phosphate or sulfate salts Phar
macologically 1t resembles morphme except as listed
helow Coderme 1s an addicting drug but its addiction
patential 15 less than that of any of the other opiates
It wall produce a maxumum increase m pam threshold
approumately half as great as that of morphme These
two factors serve to make codeme the drug of chorwce
for maderate visceral pamn I 2 nonaddicting agent 1s
mncapable of providing satisfactory analgesia and an
opiate must be used codeine should he tried before
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the more potent and more Addiction linble drugs Co
deme although 1t will produce constipation generally
provokes fewer unfavorable reactions than equivalent
doses of marphine It has - shorter durition of action
and produces less euphorr sedation and respiratory
depression than morphine Touc doses of codeine lead
to excitation rather than depression The amalgesta of
codeme lso differs from that of morphine n that
codeme does not produce ndifference to pan Mor
phune and the other potent drugs affect the patients
reaction to pamn 1 such 1 fashion that, although the
patient recogmzes the pan he often says “It feels
as though 1ts happening to someone else”

Although combmations of codeme with salicylates
caffeme ete are often used to advantage, the maxi
mum effect of codeine 15 not attaned when the drug
1s given orally When pam results from a condition
such as malignancy 1t 1s advisable to gmive codeme
subcutaneously m order to achieve the maximum anal
getic effect Because codeme 1s not commonly used
by opiate addicts the erroneous 1mpression persists
that 1t 15 not an addicting drug Its continued use
however will produce tolerance and the entire se
quence of addiction Thus, physical dependence gas
tromtestinal disturbances emaciation etc are con
sequences of the continued use of codeme The most
effective dose 15 65 mg (1 gr) either subcutaneously
or mtravenously There 15 no advantage m the use of
larger doses save in the presence of tolerance The

maximum analgetic effect 15 reached 80-60 minutes
after subcutaneous mjection
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DiHYDROCODEINONE

Dihydrocodewnone  (Hycodan, Dicodid) has the
same chemcal relationship to dihydromorphiont
{Dilaudid) as codeme has to morphine It 15 more
potent thin codeme on a weight basis and has 2
greater addiction potential but otherwise differs hittle
from codemme The usnnl ora} dose of the bitartrate
salt 15 10 mg

MORPHINE

Morphine 15 the classie omate for the rehef of severe
pam and 15 the standard agamnst which all the other
potent analgetics are measured Given orally, 1t pro
duces httle analgesta and therefore the parenteral
routes are preferred In the presence of acute over
whelming pain morphine may be given miravenously
snce this methad provides the quickest and most
mtense analgesia When morphme 1s given subcutane
cusly the maumum analgetic effect 13 obtamed m
60-90 minutes This avalgesia 15 not so mtense as that
provided by mtravenous admmistration but 1t 15 more
prolonged There are dmmmishing returns when doses
larger than 10 mg (% gr) are used 1n the absence of
tolerance Indeed, if this dose of morphine does pot
e adequate control of pain 1t may be ady antigeous
to change at once to those drugs which wall easily
va,de a 100 per cent merease m the pamn threshold
Although Irger doses of morphmne are often used
the resulting analgesia 1s accomp d by an
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m the number and seventy of undesirble reactions
Among the most common of such reactions are
nauses emesis verhigo miosis hypnoss respiratory
depression constipttion pruntus ohgunt and ur
ficana

Morphine often produces 1 sense of well being be
yond what might be expected to occur on the basis
of the reaction to the relief of pun This sense of
well bemng s a deswrable effect because the patient 15
comfortable and co operative If pam 1s shll percerved
the patient 15 indufferent to it This alteration 1 the
reaction to pain 15 one of the most valuable char
actenstics of morphine and the other potent analgetics
The patient 15 aware of pan but he feels that 1t 15
1o longer part of im He recogmzes it as he would
an impersonal object i the room and since his
thoughts are no longer completely centered on pam
he can think and act 1n a rational manner The prcture
1s completely different when euphona results from the
admimstration of a drug such as morphine then the
patient 1s defimtely unco operative and his thoughts
are turned mward as he experiences a sense of ex
hilirabion and exaltation There are great differences
m the individual responses to morphie some patients
expentence a sense of well bemg others euphona The
reactions of any one patient to morphune are not neces
sanly the same as those which would be ohtawed 1f
another opiate were used The patients response to
euphoria will, to a great extent be a reflechion of his
basic psychologic charactensties To some mdmiduals
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this change in emotional plane will be more significant
than any alteration of pain and the patients demands
for morphme will warn of the inpendmg danger of
addiction It therefore becomes mcreasingly important
to make certamn that morphine be given for its primary
mndication—pam—rather than for a change 1 mood
or emotonal status

Since the liver plays an mportant role m the de-
toxification of morphmne the drug will often produce
exaggerated effects when given to a patient with
hepatic disease Morphine imcreases the cerebrospmal
flurd pressure and this prevents its use when intra
cramal pressure 1s already mcreased Among other
conditions which contramndicate the use of morphine
are pruntus myxedema acute renal damage and
bronchial asthma

DiHYDROMORPHINONE

Dihydromorphmone (Dilaudid Hymorphan) 1s the
most potent of the opiates on a weight basis Since
1t 15 more effective orally than 1s morphine 2-3 mg
1s given by this route The subcutaneous dose 1s usu
ally 2 mg Although dihydromorphmone will produce
a 100 per cent mncrease m the paimn threshold 1t has
a shorter duration of action than morphme Rectal
suppositories contaiming 25 mg of the hydrochlonde
salt are used 1 an attempt to delay absorption of the
drug and thus provide a longer duration of the anal
getic effect Drhydromorphinone 1s an addicting drug
and the frequency with which 1t must be given for
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chronic pamn constitutes a serious disadvantage The
other pharmacologie effects of dihydromorphmone are
sunilar to those of morphine with the following ex
ceptions reactions such as nawscr emests nd con
stipation are less severe and frequent, and sedation
15 not so marked as with morphine an advantage when
a hypnotic effect 15 undesirable The euphorogenie
properties of dihydromorphinone are less than those
of morphine

6 METHYLDIHYDROMORPHINONE

6 Methyldihydromorphinone (Metopon) 15 the me
thyl denwvatis e of dihydromorphmnone and has some of
the parent compound s characteristics It 1s more effec
tive than morphine when given orally The only dosage
form commerenally avulable 1s 2 8 mg capsule Re
actions such as nausea, emesis and constipation occur
less frequently than with morphmne and the hypnotic
and euphorogenic effects are also less This drug has
an advantage over dihydromorphinone mn that the
duration of the analgetic effect 1s approximately the
same as that of morphme Although 6 methyldihydro
morphinone 15 an addicting drug 1t appears that toler
ance develops relatively slowly and that there 15 a
comparatively rapid dissipation of the abstinence syn
drome when the drug 1s withdrawn These considera
tions however do not alter the necessity for taking
the same precautions that apply to any addicting
agent According to NNR (1955) the drug 1s recom
mended only for severe persistent pam
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MEPERIDINE
Mepenidine (D 1 Pethid ) was

.

the first successful synthetic substitute for morphine
Its pharmacologic properties which are related to
morphine codeme and atropme make mependwse 2
useful drug for the rehef of moderate visceral paw
The usual dose 15 50-100 mg orally or by stramuscular
mjection The merease m pam threshold following the
mtr far ad ration of 100 mg mependine s
apprournately the same as that of 10 mg (% gr)
morphine In the absence of tolerance there 15 hitle
to be gawed from doses greater than 150 mg One
of the most important factors mting the use of this
drug 15 that 1t cannot provide much more than a 60
per cent mcrease m pam threshold This means that
if full doses (65 mg 1 gr) of codeme have been given
without obtainng adequate control of pam m all
probabihity meperidine will also fa

The uundesirable reactions to mependine are vertigo
nausea emesis mydrasis and tachycardia The fre
quency of vertigo lumits the use of thus drug 1 am
bulatory patients Neither a sense of well being nor
euphoria 15 a charactenstic consequence of the use of
mependime Unlike most other opuates and opioids
desertbed 1 this chapter mependine mtoxcation pro
duces excitation rather than depression Mependine
has a wide margm of safety, but large toxic doses may
provoke twitching muscular nco ordivation  dison
entation and convulsions If the dose 1s very excessive




Systemic Analgetics 27

the period of excitement 1s followed by respiratory
depression coma and death

The contramndications to the use of mependine 1n
clude mereased ntracraninl pressure and scvere he
ptic disease Since mependine 1s an addicting drug
the usual precautions for such agents apply to sts use

METHADONF

Methadone (Adanon Dolophine Methadon) was
synthesized 1n Germany about the time of World War
IT Its advantages over morphine include oral effective
ness and the abihity to provide a 100 per cent increase
mn pam threshold The usual dose 15 10 mg, orally, but
sometimes subcut: ly or ntr. larly Accord
g to NNR (1955) the imtravenous route should
not be used Since methadone produces local imtating
effects the oral route 15 preferred but if parenteral
admimistration must be used the size of the dose
should be held to a mummum The oral effectiveness
of methadone 1ts analgetic potency and the Jack of
marked sedative effects help to make 1t a desirable
drug m the management of chromic pam

Vertxgo nausea and emes:s are the most common
undesirable effects attending the use of methadone
Euphon rarely occurs The depressive touc effects
of large doses are simlar to those of morphme Al
though methadone 15 an addicting agent the abst
uence syndrome following 1ts withdrawal 1s much less
severe although more prolonged than that of mor
phme This moderation of the abstmence syndrome
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does not warrint mdiseriminate use of the drug
should be used with the sume caution as any other
addicting agent

ALPHAPRODINE

Alphaprodine (Nisentl prisihdene Nu 1196) was
synthesized by Ziering and Lee n 1947 Although less
potent than morphine on a weight basis alphaprodine
has sigmficant ndvantages over morphme It s equally
effectne orally or by any parenteral route and it
readily @ives nise to a 100 per cent mncrease i pam
threshold The onset of the analgetic effect 15 very
rapsd and usually oceurs within five mnutes after
subcutineous admmistration It 1s therefore not neces
sary to use mfrivenous or mtramuscular mjection for
a ripid effect The duration of effective analgesia 1s
about one hour following 4 subcutaneous dose of 20
mg This dose will produce approumately the same
rise wt pain threshold as will 10 mg (% gr) morphine
Larger doses of alphaprodme will mcrease the mntens
1ty and duration of analgesta Doses of 40-60 mg are
frequently used m obstetrics Just as the analgetic
effects of mependme resemble those of codeme so
the analgesia produced by alphaprodine 15 1 many
ways smular to that of dihydromorphinone Although
alphaprodine has been used most extensively for acute
pam m abstetries urology and orthopedies suitable
doses provide the duration and intensity of analgesia
needed for the control of any chrome pain The flex
ibility of the drug over a relatn ely wide dosage range
makes 1t adaptable to most pam problems
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The undesirable reactions to alphaprodine are, 1n
general, the same as those to morphme except that
respiratory depression 1s not as marhed following the
use of alphaprodine It 1s an addicting drug and there
fore the dose should be large enough to reduce the
frequency of sts admimistration for chromic pam

LEvOnrPiAN

Levorphan (Levo Dromoran) 1s the levo optical
1somer of 3 hydroxy N methylmorphinan tartrate It 1s
the most potent of the opioids on a weight basis The
subcutaneous njection of 2 mg produces an analgetic
effect equal to that of 10 mg (% gr) morphme and
readily gives rise to a 100 per cent increase m the pam
threshold It 1s equally effective by any route of ad
ministration Levorphan differs from morphine i that
it has a longer duration of effect and constipation
oceurs mfrequently Experimental data in ammals
dicate that although the depth of respiratory depres
sion 15 the same with both levorphan and morphine
the duration of the depression 1s less with levorphan
The other pharmacologic effects of levorphan are
much the same as those of morphine The properties
and charactenstics of levorphan make 1t a useful drug
for the most severe chronic pam

Levorphan 15 an addictng agent and has no advan
tage over the other drugs m this respect The con
tramdications and precautions attending 1its use are the
same as those for morphie
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ABSTINENCE S1NDROME

The abstinence (withdrawal) syndrome appear
when an opiate or opiord 1s abruptly discontmued after
the development of addiction The syndrome consists
of an unmshing of evcitrtory phenomena These have
been described nd mesured by Himmelsbach The
symptoms vary m antensity and clmeal sigmficance
Among the mulder and more moderate symptoms are
yawnmng lacnmation persporation tremors anorena
and dilated puptls More unpletsant and serious mam
festations are fever imsomma emesis drurhes and
loss of werght

Although the management of the abstmence sy
drome 15 beyond the usual province of the general
physician there are rare oceasions when he 1s faced
with this problem as the result of definitive therapy m
mahgnaney Obviously the best treatment 1s to pre
vent nddiction In actunl practice however the best
that can be done 1 to delay or dunnish the emergence
of tolerance as previously described Bufrontal leu
kotomy (Chap II} wdl affect the abstmence syn
drome The anrcotic antagomsts (nalorpluine and leval
lorphan) are of no value indeed, if they are guven to
an addict, they will provoke violent symptoms of ab
stnence The clmieal manag) of the synd. 15
a highly specmhzed technic and reference should be
mde to the pubhications of Tddy Isbell, Wikler and
Fraser of the US Public Health Service In general
~ course consistng of rapid transference to drugs
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which produce less severe abstinence 15 followed Tor
example 1f the patient 1s addicted to morphine
methadone 1s first substituted, and it 1n turn may be
followed by substitution with codeme The gencral
rule 15 to reduce the frequency, dose and potency of
the drugs as rapidly as chimcal considerations permut,
at the same time providing symptomatic relief by the
use of nonaddicting agents

ADJUNCTS AND MISCELLANEOUS AGENTS
SEDATIVES

Sedation can be an mnportant and useful adjunct
m the management of pamn It 15 espectally valuable
1 dimmishing the fear of pamn and altering the re-
action to pan With proper sedation 1t 15 often pos-
sible to reduce both the dose and the frequency of
opiate administration  Although resprratory depression
1s not common after the usual sedative dose 1t must
be remembered that the depressant effects of a bar
biturate and an oprate are addiive There are many
barbiturates with different charactenstics, from which
the physician can make his selection A nonbarbiturate
sedative, such as methyprylon (Noludar), can be used
to advantage 1 doses of 50-100 mg t1d If sedatwves
are administered orally they should be given before
opiate medication because of the delayed gastnc
emptymg time that 1s produced by the narcotic anal
getics The barbuturates and other drugs may be em
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ployed usefully for hypnosis Narcotics should not be
used to obtain a secondin, effect such as sedation

CHLORPROMAZINE

Chlorpromazine (Thorazine) has many applications
mn the management of mahgnancy It has sedative but
not hvpnolic properbies 1t 1s a potent antemetic and
as such 15 useful with radwtion or nitrogen mustard
therapy and 1t can reduce the requirements for opt
ates The usual oral dose to provide for a reduction
mn narcoties 1s 25 mg b1d or 10 mg trd but the
drug can also be admmstered by slow and deep 1
tramuscular 1njection It 1s mnportant to reduce the
narcotic dose as soon as chlorpromazine treatment 15
begun A useful schedule 1s to give one half the usual
dose of the opiate unhl the patients response to the
combined drugs can be evaluated, m some cases the
narcotic requrement can be reduced to one quarter
the ongmal dose Mawmtenance dosage of chlorproma
zive and the opate 15 determmed by the patients
YCSFOHSE

Chlorpromazine should not be used 1n patients who
have recerved large or unknown quantities of opiates
barbiturates or alcohol, and the accastonal hypotensive
effects of the drug may make its use undesable 1
the presence of arteriosclerosis or cardiovascular dis
ease ‘The sedative and hypotensive effects of chlor
promazine lumt 1ts use m ambulatory patients The
physician should be on the alert for signs of Jaundice
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which has been reported to oceur followmg the
admmustration of chlorpromazine

Conra VENOM

The mechamsm by which cobra venom produces
amalgesia 15 uncertain Although the literature contains
favorable reports on its effectiveness, this drug has not
recewved the wide acceptance that one might expect
for a non narcotic agent. Cobra (Naja) venom solu
tion 15 marketed 1n ampules containing 10 mouse umts
per ml The usual dosage schedule 1s 25 umits wntra
muscularly the first day and 5-10 units each succeed
mg day for one week Since the analgetic action 1s
delayed the drug should be used for one week beforc
evaluating 1its effect If the opiate dose cannot be re
duced by that tiume, or if there 1s no evidence of
analgetic effect, there 1s hittle to be ganed by continu
ing the drug If the cobra venom 1s effective 5-10 units
2-3 times a week wall provide for mamntenance of the
analgetic effect The usual reactions to cobra venom

are nausea emests diarrhea and pan at the site of
the mjection



CHAPTER 2

Nerve Blocks for Pamn

m Malignancy

THE INTRACTABLF PAIv that may develop with car
cinoma not only vexes but frequently taxes the re
sourcefulness of the physician The analgetic drugs
are usually resorted to but wvarably, a pomt of
dimmshing returns 1s reached Drugs may Lterally
be poured 1nto a patient without producing the hoped
for relief An answer to this problem of pam may be
found m nerve blocks It is not the perfect answer,
yet 1t may mihigate a seemingly hopeless situation

PRINCIPLES OF NERYE BLOCKING

‘When performmng blocks 1t will be well for the
operator to know the principles essential to the proper
execution of a nerve block for pain 1n carcinoma or of
nerve blocks 1n general He should have

1 An understanding of pawn mechanisms in car

cmoma

2 A knowledge of the anatomy of pamn pathways

34
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3 Famihanty with block technics and bloching
agents
4 Special nstruments or procedures that will help
increase or evaluate the success of 1 block

5 Patence

1 An understanding of the mechanisms or patho
logie physiology of pain 1n carcinomn 15 necessary for
the successful prosecution of an cffective nerve block
These mechamsms are quite varied If a hollow viscus
1s mvolved eventual obstruction with consequent dis
tention will cause pain In addition the distention can
cause obstruction to the blood supply of the area
mvobed guing nse to local hypoxia and more
pain Such pamn perpetuates itself by causing reflex
vasoconstriction—vasoconstrictor impulses propagated
along the efferent sympathetic arm of the autonomic
nervous system Jnterestingly enough wisceral pamn
impulses which are normally somatic are conveyed by
nerve fibers that travel with the sympathetic nervous
system The neuron 15 found 1n the dorsal root gang
lion If on the other hand a solid viscus 1s mvolved,
distention of its capsule or serosa may or may not
cause any pamn As the tumor grows it encroaches on
contiguous areas and may provoke pam 1 many dif
ferent ways It may by its mass exert pressure on
adjacent viscera and cause pan It may wnovede nerve
roots and other nerve structures It may mvade blood
vessels and erode them Tt may cause obstruction of
blood vessels to a distal structure and produce hypoxia
and pam It may wmvade periosteum and bone, even
to the extent of fracture The fractured bone may n
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turn affect nerve roots or other nervous structures The
tumor may grow into jomnts and thewr capsules giving
fise to an arthnbs like pain Finally, it may metasta
size and produce pamn distant to the pnncipal site but
necessanly following the patterns mentioned above

2 A knowledge of the penipheral arm of the per
ception pathways and thesr points of accessibility 1
necessary for the effectne performnce of blocks
Boefly pamn sensation as perceived by receptors
various organs and structures of the body travels along
well defined nere pathways These are either the
peripheral mixed somatic nerves or the autonomic
nerve plexuses An outstanding fact which must be
appreciated 15 that all nerve structures com eying pan
have thewr primary neuron mn the dorsal root ganghon
The somatic nerves may thus be blocked along ther
course—that 1s by means of an mtercostal paraverte
bral epidural or spmal nerve block The cransal nerves
and the autonome ganglia associated with them may
best be approached at their pomts of exit from the
vanous foramina of the skull The autonomic nerve
plexuses may be attacked m the prevertehral area (for
example splanchmic block) or n the paravertebral
areas—lumbar thoracte or cervical

3 Skl and familanty with the block techmc m
crease the success of the procedure Although skill may
be considered essenhal lack of it should not be con
strued as a deterrent to the ummnated since skill 10
this feld may be acquired by Irequent actual per
formance under good supervision Famultanty and skill
mply an adequate knowledge of the anatomic loca
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tion of the nenve or plewus to be blocked and the
utilization of bony landmarks which cn help greath
m the proper placement of a block needle Famulanty
and shill also assure the proper positioming of the
patient In the improperly positioned pattent, impor
tant landmarks may be obscured and the accessibility
of 2 nerve may be dimimshed Familanty also smphes
the avalability of equpment i excellent working
condttion The use of needles with snagged or dull
pomts 1s an unconscionable practice which 1s to be
deprecated

4 Certain special procedures can help evaluate or
mcrease the success of a block The simplest proof of
whether a nenve block 1s effective or not hes 1n the
rehief of pam 1n the area of distribution of the nerve
and the development of parasthesia or analgesia 1n
the same site Thas 15 true of somatic nerves One must
remain aware, however of the fact that fear and ap
prehension occasionally provoke an alarm reaction
which develops a state of numbness or analgesia 1n
the patient Such a condihon may be misleading 1n
the mterpretation of the outcome of a block The
blocking of any portion of the sympathetic nervous
system may give nise to definite syndromes An out
standing example of this 1s Horner s syndrome which
develops after a stellate ganghion block 1t usually
consists of miosis relatve enophthalmos ptosis con
junchival mnjection dryness of the face and stuffiness
of the nostrl on the ipsilateral side The determmation
of skun temperatures before and after a block of sym
pathetic gangha especially 1f compared with the op
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F1c 1 —Penpheral pathways for pamn and possible sites where
they may be blocked 1 nfiltration block intradermally and
subcutaneously 2 field block 8 somatic nerve block 4 auto-
nomic ganglon block 5 somatic paravertebral or epidural
block 6 and 6a mtrathecal or spinal block (Figs 1 5 6 7
and 10 from S Chn North Amenca 35 9 1955 courtesy of
W B Saunders Company )

posite side may prove very helpful One of the most
useful tools 1n the performance of therapeutic blocks
15 the x ray By means of 1t, the localization and place
ment of a needle pomnt 15 greatly simphfied And the
use of a contrast solution ke Diodrast (1odopyracet)
after the block needle has been placed 1s valuable 1n
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predicting the spread of any solution that may be
mstlled through the needle It 1s judicsous to cmploy
x ray localizabion and evaluation of spread with Dio-
drast (after a test for sensitivaty) before mnjecting a
neurolyhe soluton like absolute alcohol or 8-10 per
cent phenol

5 Aside from the requistte knowledge of the phar
macology of the different agents used 1n the perform
ance of blocks patience 1s both 2 virtue and a valuable
asset which sustans the physician m s moments of
frustration 1 this type of work With patience, rap
port may be established with the patient, and confi-
dence gamed Such a relationship seems to augment
the efficacy of a block

DIFFERENT TYPES OF BLOCKS AND TECHNICS

Nerve blocks are limited to the accessible peripheral
nerve trunks extending all the way from the proximal
radicular portion where they e freely in the spual
canal 1 the pendural space, in the parivertebral area
and along ther course mto therr terminal branches
(Fig 1)

InNTRATHECAL NERVE BLOCK

The nstullation of a local anesthetic mto the sub
arachnoid space has long been employed to produce
anesthesta for surgical procedures The effects of a
small amount of local anesthetic introduced mnto the
mtrathecal space are quite profound In view of the
marked analgesia which develops one mught state
that this type of regional block 1s almost 1deal as a
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method for the mterruption of pamn pathways Yet
there are so many factors mvohed 1n the controllabil
ity of any solution mstilled into the spmal canal that
the value of this procedure 1 the management of pawn
n malignaney may be questioned To cite an mstance
a negligible amount of local anesthetic mtroduced imto
the Tumbar area will, m addition to causing marked
anesthesia affect the motor nerves so extensively as
to cause profound paralysis In the management of
pain paralysis may be undesirable unless 1t 1s already
present. Of course 1t 15 possible to employ a relatively
weak anesthetic solution so as to spare the more highly
myelinated motor roots It 1s also possible to control
the degree of spread of solution to some extent, by
wshlling the drug through a catheter as in continuous
spinal anesthesia The hmitatton of this method lies
n the length of time the catheter may be left in the
subarachnoid space without leading to serious com

phications such as memngitis or arachnoiditis or, for
single dose spnals 1 the number of times the pro

cedure may be repeated without developing the same
complications

INTRATHECAL ALCOHOL

By a propttious combination of certamn anatomical
and physxcal factors 1t has been found possible to
mshil minute amounts of absolute alcohol into the
spinal canal and selectively destroy sensory roots with
out affecting the motor roots te any great degree 1f
at all. The dufferent factors that make this procedure
practicable are
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Al the sensory roots are 1 the dorsal position
2 All pain fibers have their primary neuron in the
dorsal root ganglion, and so they must essentinlly
run through the dorsal root in their course to the
postenior horn
3 Absolute alcohol 1s hypobarie, that 15 1t has 2
speaific gravity of 0810 as compared to spinl
fwid which has an average speafic gravity of
1007 Alcohol will therefore float n spnal fluid

4 The spmal cord 1s more or less fixed 1n position
and 1s anchored to the dura anteriorly bv the
dentate ligaments

Considenng all these facts 1t 1s obvious that 1t 1s
possible to mtroduce small amounts of absolute alcohol
very carefully mto the spmal canal without mvolving
the spmal cord stself the motor roots and the sym
pathetic fibers that run 1n them by way of the white
rami commumecantes Gomg one step farther, the
spmal canal may be placed 1n such a position that
only the posterior roots of one side and a small
segment thereof may be affected (Fig 2)

The method of performing the trathecal alcohol
block 1s quite sumple and s nothing more than a
modification of the usual techmie of mtroducing a
spwal needle mto the ntrathecal space The position
of the patient 15 very important The spinal segment
and the postenor roots mvelved 1 the pam pattern
are determmed first The patient 1s placed on an oper
ating table which can be made to assume various pos:
tions and he Lies prone wath the segment to be blocked
m the lughest positon In other words if the spinal
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segment 15 between T5 and T§ on the night side this
area 15 elevated by having the patient he prone with
thus thoracic segment over the “break” or the ladney
rest of the table Sandbags or pillows may be em
ployed to accentuate the scoliosis so that the head the

Fi1c 2 —Positon of patient for intrathecal alcobol injection
Upper sketch shows dustnt of aleohol aff P
roots only

neck and the rest of the body are below the elevated
segment The tahle 15 then tilted so that the side of
the bady to be blocked (the right side) 1s hugher than
the other side without the body actually assuming a
completely lateral posiion Bonmica figures this angle
to be about 45 degrees The patient 15 fixed or
“strapped down™ m this position to mumize madiert
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ent mosements wiich may cause the alcohiol to spread
to contiguous areas Since the patient will have to st
m this position for At least 1-2 hours putting lum to
sleep may help rehieve the discomfort of the situation

A short beseled 22 gauge spinl needle 1s employed
to perform the puncture Once the resistance of the
ligamentum flavum 15 felt the stylet s removed and
a drop of local anesthetic or normal saline 15 placed
on the hub The needle 1s gently pushed in until the
epidural space 1s reached this 1s indicated by the
sucking 1n of the drop 1n the hub of the needle An
empty 2 cc syringe 15 now placed on the hub of the
spinal needle and gentle traction mamntained on the
plunger as the needle 1s pushed forward slowly By
this method as soon as the dura 1s penetrated, spinal
fluid 15 aspirated mto the syringe and the needle 15
stopped at this pomt It 1s necessary to make certan
that the bevel of the needle 1s just within the dura
This may be iccomphshed by exerting gentle traction
on the plunger of the syrninge and pulling back the
needle once more until no spinal flmd returns which
signifies that the needle point 1s just out of the dura
and then pushing the needle m agam slowly untl
aspiration of spmal fluid just becomes possible Then
the alcohol 1s mshlled At the most 02-075 cc of
absolute alcohol may be used The smaller the volume
the less the possibility of causing complications An
average of 05 cc 1s employed A dry 2 cc syringe with
markings showing 01 cc per line may be employed
Or 1f greater precision 1s desired a tubercubn syringe
may be used mstead (Emphasis 15 made on the use
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of a dry syrmge since 1t 15 a little difficult to draw
alcohol with a wet syrmge ) The alcohol 15 mjected
very slowly at 2 rate of not more than 01 cc per
mimute The patient must be warned beforehand that,
as the alcoho? 15 mstlled a sensation of warmth and
severe pain will be expentenced over the dermatomes
to be blocked He 1s cautioned not to move at all
during this period and 1s informed that this sensabon
1s momentary

Followmg the mjection of the aleohol the patent
1s left in this same position for at least 1-2 hours
after which he may be turned 1nto the supime post
tion It 1s preferable to have the patient lying m bed
for the next 12-24 hours The effects are immediately
apparent if successful although a few days later the
patient may expertence a sensation of hyperalgesia or
hyperesthesia this usually disappears A disconcerting
burning” sensation may develop which may be
relieved by paravertebral sympathetic block

Complications may arise occasionally depending on
the site of the mjection In the lumbar area for ex
ample 1t 15 not uncommon to find weakness of an
extremity or paralysis of the sphncter of the bladder
and rectum In the neck and upper thoracic areas
weakness of an upper extremity may develop Such
weakness or sphincter paralysis disappears after
period of 3-8 weeks

The intrathecal alcohol block 1s probably most use
ful 1n patients who are not physically capable of with
standing a neurosurgical procedure for the interrup
ton of pamn pathways The bloch may be repeated
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without necessanly causing any scrious complications
In fact, of an extensne arer is mvolied in the pain
pattern 1t may be wisc to block off small segments
at a time If both sides are afficted one side may be
blocked first and the other side treated after an in
tersal of 1 week. A trial block with a local anesthetie
like hypobaric pontocune (tetracame) might be utl
1zed before aleohol 15 used, m order to ncquunt the
patient wath the analgesia that develops Hypobanc
pontocaine 15 a solution contummng 1 mg per cc of
distilled water and having a speafic gravity of 1003

A 27 year old woman was referred to the anesthesia de

partment )} of pan rad to both lower ex
tremuties but more severe on the left side She had bad an
bd P \ for of the rectum
Despite the e resection had app ly

extended to the sacral area probably involving parts of
the lumbosacral plexus of nerves She had had a colostomy
and an mdwellmg urethral catheter had been mtroduced
In view of her poor physical condition and what was felt
to be a termnal state of the disease an intratheeal aleohol
block to the left lower evtremuty was first decided on A
tral imjection of hypobane pontocaine was made to farml
rize the patient with the effects of the block She was
placed 1 the prone position with the left lumbar area
uppermost for the alcohol mjection Absolute aleohol 05
ce was nstlled, the mntroduction of the entire amount tak
mg about 6 minutes Rehef of pan was immecdhate and
complete The following complications were noted weak
ness of the left lower extrerity and 2 burming sensation
radiating down the left leg The burming pam was sug
gestive of a sympathetic type of pamy A week later a para
vertebral block of 1 2 3 sympathic ganglia was performed
using 6 per cent phenol The burning pan was completely
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relieved Intrathecal alcohol block to the nght side was
contemplated but it was decided to wait for the disap
pearance of paresis of the left leg However the patient
developed metastases 1n the lungs and died before the
nght side could be blocked

The subarachnoid injection of alcoho! 1s considered
a major procedure 1nd should be done 1 the operat
mg room In spite of the seeming simphaty of the
method serious complications may develop from the
bunghng efforts of the ummtated No one should
attempt this procedure without bemng thoroughly fa
milar with the techmeal and physiologic details as

d with the ad tration of 1 spinal block

ErmouraL Brock

The epidural space 1s a potential cavity himited
cephalically by that portion of the base of the skull
to which the dura 1s anchored, laterally by the mter
vertebral foramma antenorly by the body of the
vertebrae and caudally by the sacrum and its openings
Any solution mstlled into this potential cavity wall
thus tend to follow the path of least resistance and
spread 1n a cephalad and a caudad diection and
laterally following the mtercostal nerves It 15 difficult
to control the spread of any solution mntroduced into
this space, and the mtroduction of necrotizing solu
tions may therefore be dangerous, wnasmuch as large
volumes are necessary to be effecbve and small
volumes may be futile

The epidural block 15 of hmited value 1n the man
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gement of pamn m malignancy In terminal stages of
the disease 1t 1s possible to introduce 1 catheter into
the epidural arer and inject local anesthetic solutions
at ntervals of four to eight hours and thereby rcheve
pan Granulation tissue develops around the tip of
the catheter and plugs st within a period of 48-72
hours 5o another catheter may have to be mserted
Considerable relicf of pun may be afforded the pa-
tient m this manner, but prolonged use of the eprdurl
catheter 1s smpractical since the continuous presence
of this foreign body encourages the development of
wfection along the path of the catheter

PerupieraL NERVE BLOCRS

As previously stated nperves may be attacked along
their course from their pomt of et to the periphery
Anatc lly and physiologically most penpheral
nerves are mixed nerves (motor and sensory) and
blocking them interferes with their motor function
In certan areas of the body, some major nerves are
predominantly sensory, like the tngemunus (5th cramal
nerve) If mixed and blocked the motor actvity that
normally results from the influence of the motor fibers
may be camed on by neighboring structures (for
evample 1ntercostal nerves) Apother anatomic fact
of importance 1s that the bony landmarks are valuable
m locating these nerves X ray exammation may prove
very useful m determining whether the needle pownt

15 1 close proxumty to the nerve in relation to the
bony landmarks
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relieved Intratheedl aleohol block to the nght side was
contemplated but 1t was decded to wart for the disap-
pearance of paresis of the left leg However the patient
developed metastases m the lungs wnd ded before the
nght side could be blocked

The subarachnoid 1njection of alcohol 15 considered
a myor procedure and should be done mn the operat
wg voom In spite of the seemmg simpliaty of the
method serious complications may develop from the
bungling efforts of the ummitiated No one should
attempt this procedure without bemg thoroughly fa
miliar with the technical and physiologie details as
sociated with the admunistration of ~ spinal block

Ermurar BLock

The epidural space 15 a potential cavity hmited
cephalically by that portion of the base of the skull
to which the dura 1s anchored, laterally by the mter
vertebral forammna antenorly by the bodv of the
vertebrae and caudally by the sacrum and its openings
Any solution instilled mto this potential cavity will
thus tend to follow the path of least resistance and
spread 1n a cephalad and a caudad dwection and
laterally following the intercostal nerves It 15 difficnit
to control the spread of any solution introduced inte
this space and the mtroduction of necrotizing solu
tions may therefore be dangerous masmuch as large
yolumes are necessarv to be effechve and small
svolumes may be futile

The epidural block 1s of lmmted value in the man
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reflex vasoconstrichion furthening the hypovia Relief
may be obtained by mnterrupting \1soconstrictor fibers
m the sympathetic system Lastly sympathetic plex-
uses and gangha are very accessible ind quite vulner
able to mild necrotizing agents considening their poor
myelin covering

AGENTS USED FOR BLOCKS

There are two mam groups of agents employed
performmg blocks for pam of malignaney (1) local
anesthetic agents and (2) nenve necrohzing agents

Locar ANESTHETIC AGENTS

The local anesthetic drugs available are so numerous
that one 1s frequently faced with the problem of
selecting one agent from among several that may be
equally good Fmal choice however, 1s frequently
dictated by certamn critena referable to the drug such
as (a) rapid onset of achon (b) low towaty (c)
long duration of action (d) nomrntation of hssues
(e) profound analgesia and (f) selectivity of effect
Other factors, referable to the physician employmg
the drug must also be considered—for example (1)
famihanty with the drug (2) availabihty of drug (8)
cost of drug (must be relatively cheap) and (4) a
prejudicial preference for the agent Not all the critensa
referable to the drug can be satisfied by any one agent,
but a combination of two or three drugs may satisfy
all or most of them For mstance mxng 025 per
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The cranil nerves may be blocked at ther pomt
of exit from the forumina at the base of the skull
The mtercostal nerves may be blocked paravertebrally
as they emerge from the intervertebral foramina at the
angle of the nbs posteriorly between the line joming
the midline vertebral spines and the medial border
of the scapult or at the posterior awllary lme The
cervieal nerves re vulnerable as they wind antenorly
over the transverse processes Blocking the spmal
nerves mn the paravertebral area, however may m
volve certain dangers and complications It 1s not too
difficult to ntroduce the anesthetic agent mto the
subarachnoid space by mserting the tip of the needle
into a dural sleeve or as Moore has shown 1jecting
directly mto the nerve through the epineurium en
ablng the drug to find a passage imto the mtrathecal
canal But a necrotzing agent madvertently intro
duced into the spinal canal may cause serious com
phecations such as arichnoiditis or transverse myelitis
with a concomitant paralysis

SymparHETIC NERVE BLOCKS

The sympathetic nerve block may prove useful mn
the control of pamn referable to a viscus As mentioned
previously pam fibers from most visceral organs travel
by way of the sympathetic plexuses and gangha but
do not necessarily form synaptic connections Accord
mgly, visceral pam fibers may readily be interrupted
by a sympathetie block The other mechanism of pamn
m a viscus 15 distention which causes hypoxia and



Nerve Blocks 51
NErve NECROTIZING ACENTS

These agents exert therr effect by destroying the
nerve fiber or the cell It has been established that
necrosis of the nerve fiber extends all the way back
to the first node of Ranvier The nerve cell of 2 somatic
nerve may remam mtact, thus implying that regenera
tion of the nerve fiber 1s not an impossibility The re
lief afforded by these agents 15 therefore only rela
tively permanent Three agents have been outstanding
ethyl alcohol, phenol and ammonum sulfate Ethyl
aleohol has been employed m concentrations varying
from 50 per cent to absolute The best concentration
to use 1s the absolute alcohol because lower concen
trations tend to give unpredictable results Although
the madence of neuritis 1s high after a block with
ethyl alcohol the results when successful are so
gratfymg that the nisk 15 considered worth while
Ethyl alcohol has a very hmited degree of spread n the
tissues Expermentally 5 ce of aleohol imjected mto
muscular tissue will cause 1 necrosis 1 em m dhameter
1f imjected mto a fascial plane of course the spread
may be greater and may follow the course of 2 nerve
Parhal or incomplete rehief of pam after an alcohol
block may be ascribed to improper placement of the
needle use of an nsufficient amount of alcohol or
dilution of the aleohol by the previously mstlled local
anesthetic agent Phenol (6 per cent) acts very well on
sympathetic nerves and it may be employed i greater
volumes than alechol Higher concentrations of phenol
up to 10 per cent may be employed 1f the solution 15



50 Pain in Cancer

cent pontocame with 2 per cent procame will give an
agent that 1s rapid mn onset (due to procane) and has
low tovierty, profound analgesia and relatively long
duration of action It may have a poor selectvity of
action 1 that 1t indiscriminately affects motor, sensory
and sympathetic nerves, but 1t satisfies most of the
factors referable to the physician employing the drug
Prejudicial preference for a local anesthetic agent may
exert an unduly large mfuence m the selechon of the
agent to be employed

The value of local wnesthetic agents i malignancy
lies m their usability for differential diagnosis De
pending on the concentration of the drug or the place
ment of the needle it may be possible to establish
whether somatic sensory pathwavs or svmpathetic
pathways or both are mvolved and by means of local
anesthetics 1t may be possible to determine which or
how many of the sensory nerves supplymng an affected
area are mvolved Repeated blocks with local anes
thetic agents at regular intervals may dwmmsh the
pam considerably This may also be accomphshed by
mtroducing a plastic catheter 1n the immediate vicinity
of the nervous structure to be blocked Dunng the
performauce of an alcohol block the previous mstilla
tion of a local anesthetic agent mitigates the intense
pam assoctated with the introduction of alcohol nto
the tissues, as well as the pam from the insertion of
the block needle itself A prehmmary local anesthetic
block of the nerves to a pawful area enables the
patient to evaluate the loss of sensation that mav
develop with a more permanent fype of block



Nerve Blocks 53

(5th cramal) nerve Interruption of any of the three
dwisions of this nerve—mandibular, maxillary and
ophthalmic—as they emerge from ther respective
forammna at the base of the skull will control pamn from
these regons If all three dwvisions ave mvolved,a gas
serian ganghon block may be the method of choice
Injection mto the gasserian ganghon mples iterrup
tion of all three dwisions of the 5th nerve, so that
the ophthalmic diviston which supphes all sensory
elements of the area around the eye and the eye atself
15 affected A serious complication of this procedure
1s Leratitis and even ulceration of the cornea Where
life expectancy 1s not too long such a complication
may not be too great a price to pay for the ensuing
rehef of pain In occasional instances when the eye
1s involved, a block of the ophthalmic division or the
gasser1an ganglion may be done with relative impumty

A 67 year old man with an mvasive slow growing ept
dermoid carcinoma of the face which had completely 1n
volved the left eye and ats socket was brought to the oper
ating room for exaision of the metastatic growth mvading
the eye socket The chief complunt was severe pam m this
area During the procedure the opmion of the anesthesiol
ogist was solicited for whatever extra procedure might be
performed to alleviate the pam Estensive excavation of
the left eye socket had been performed and closer scrutiny
disclosed the ready accessibility of the gasserian ganghon
Injection of absolute alcohol mto the area of the gassenan
ganghon was advised and subsequently performed Relief
of pamn was complete

Tumors may also arise from the paranasal smuses
Agun pam develops as a consequence of compression
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warmed 1 order to increase the solubility of the
phenol As much as 20-25 cc of 6 per cent phenol
has been mstilled 1n the splanchme area for a celac
plexus block Even though sympathetic nerves are very
vulnerable to necrotizing agents they regrow so fast
that phenol mstillation may have to be repeated more
frequently than alechol mstillabon Ammomum sulfate
bas been used most frequently m concentrations of
075-20 per cent This agent was thought to have 2
selective action on somatic sensory nerves but 1t has
not come up to expectations A concentration of 6
per cent 15 believed to be more effectine

Whenever these necrotizing agents are employed
1t 15 wise to use x rays to help localize the site of the
needle pomt and if possible to instill a contrast solu
tion like Diodrast prior to mstilation of alcohol or
pheno! 1n order to be able to predict the spread of
these agents

BLOCKS FOR DIFFERENT REGIONS

Hrap anp Neck

Malignant growths frequently mnvolve the different
structures of the face the mouth and 1ts contamed
organs, the neck and the throat Pam results from
pressure on sensory nerve structures or wvolvement
of the nerve structures themselves In the facial area
tumors may develop from the skin especially around
the mouth and nose or from the sinuses i the para
nasal area Pain impulses from this area are mediated
through the three man dvisions of the trigeminal
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(5th cramal) nerve Interruption of any of the three
divisions of this nerve—mandibular, maxillary and
ophthalmic—1s they emerge from ther respective
foramina at the base of the skull wall control pain from
these regrons If all three divistons are invols ed,a gas
senan ganglion block may be the method of choice
Injection mto the gassenan ganglion imphes interrup
tion of all three divisions of the 5th nenve, so that
the ophthalmec dnision which supples all sensory
elements of the area around the eye and the eye itself
1s affected A serous complication of this procedure
1s heratitis and even ulceration of the cornea Where
hfe expectancy 1s not too long such a comphcation
may not be too great a price to pay for the ensuing
relief of pain In occasional instances when the eye
1s mvolved 2 block of the ophthalme division or the
gasserian ganghion may be done wath relative impumty

A 67 year old man with an invasive slow growmng epi
dermoid carcinoma of the face which had completely i
volved the left eve and 1ts socket was brought to the oper
ating room for exasion of the metastatic growth mvading
the eye sochet The chief complunt was severe pain 1 this
area During the procedure the opmon of the anesthesiol
ogist was sob d for what extra procedure might be
performed to alleviate the pan Extensive excavation of
the left eye socket had been performed and closer scrutiny
disclosed the ready bility of the gassenan ganglion
Injection of absolute alcchol into the area of the gasserian

ganghon was advised and subsequently performed Rehef
of pain was complete

Tumors may also arise from the paranasal sinuses
Again pam develops as a consequence of compression



54 Pain in Cancer

or of actual mvolvement of branches of the trigemmnal
nerve Tumors 1 this area frequently affect the manil
lary and the mandibular divisions Blocks of these
branches are easily 1ccomplished where the branches
emerge from ther respective foramma In blocking
these diisions paresthesias may be used to ascertan
the posttion of the needle pomt Instillation of 1-2 cc
of a local anesthete agent followed by development
of anesthesia or analgesia over the facial segments
supplied by these nerves offers some degree of re
assurance of the proper position of the needle pomnt
Three cc of absolute alcohol may then be mstilled to
produce a permanent block In addition to utthzing
paresthestas x ray study 1s valuable 1 executing this
type of block With the head m the proper positon
a good x ray picture dimmushes the element of chance
m placing the needle It 15 quite sumple to demonstrate
the needle pomt close to or at the foramen rotundum
for the maxillary nerve and the foramen ovale for the
mandibular nerve (Fig 3)

Mahgnant tumors m1y also develop m the tongue
the buccal mucosa and the salivary glands Tumors
ansmg 1n the tongue occasionally pose a complex
problem m pamn control because the tongue 15 1
nervated by several nerves The antenior two thirds
of the tongue 1s mnervated by the mandibular division
of the 5th cramial nerve by way of its termmal
branches—the lngual nerve The posterior third 1s
supplied by the glossopharyngeal nerve Nerve twigs
also come from the cervical plexus Thus should the
pain anse from a site common to both the trigeminal



Nerve Blocks 55

and the glossopharyngeal nerves bloching both mnay
be necessary to relieve the pun If some pam persists
after blocking both the 5th and the 9th eramal nerves
1t may be necessan to interrupt spimal nerves C2 and
C3 Tumors of thc mandible may of course give rise

Fic 8 —\ ray of base of skull showing needle {A) with pomnt
close to foramen rotundum (B) for mavllary nerve block

to pamn referable to the mandibular dnision of the
tngeminal nerve and to C2 C3 and possibly C4

In discussing pamn as a complication of malignant
tumors of the face mouth paranasal sinuses and
mandible one frequently loses sight of the fact that
after the malignant growth has been 1adically excised
nd possibly elimmnated grossly pam m.y persist post
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operatnely The misery provohed by this persistent
pamn may make the patient almost s unhappy as
having the origmal tumor Pun may nlso develop
after wradiation of the tumor area or after radon seed
implantation

A 70 vear old man had a tumor on the dorsum of the
nght half of the tongue Apparently the tumor wis of 2
low grade type of milignaney with no metastases to lvimph
nodes or contiguous structures The tumor was excised
and recovery from the operation was uneventful However
postoperative pun developed The pitient was referred to
the anesthesia service 1nd the following procedures per
formed A lLingual nerve block with tetracure wis per
formed to find out how much 1ehef could be obtuned
Reltef of pan was immedstte and considerable nnd Isted
for about 48 hours As = result an aleohol bloek was per
formed emploving 2 cc of absolute nlcohol Relef was
good but 1 burming type of pun developed on the doisum
of the tongue Since 1t seemed that the nerve hind been
only partially destroyed by the alcohol nstillation another
mjection of absolute alecho! was made 1n the area of the
Iingual nerve two weeks after the first injection but the
burming pan persisted The rehef of the original kmife
like pam at the site of the inasion lasted for 1 period of
two months after which the pain returned An extraoral
mandibular nerve black w1s executed with 8 ce of absolute
aleohol abolishing the pun 1t the site of the incision but

leaving 1 sorene; e posterior third of the tongue

extending dowfy . ,ngeal area This distnbution
butable _ iUnene

velr from n extensive tumor

base of the tongue
~adiation therapy
™ un dezeloped
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over the wradmted arex It was burning 1n character and
thought to be mediited through sympathetic pathways A
stellate gnghon block ws performed and complete rehef
of pun was obtaned In view of this 8 ce of 68 per cent
phenol was mnstilled into the remon of the stellate ganglon
under x ray control Pain rehef was not as complete as with
the local anesthetic but at least 75 per cent relief was
expertenced

In the neck and lower jaw pam developmg from
malignant tumors of the mandible the submaxillary
glands the thyroid and the larynx may give nse to
varying degrees of pun For pamn ansing from the
mandibular area a mandibular nerve block remforced
by mjechion of the deep cervical plexus (C2 3 4)
will provide pam rehef in most mstances For pain
m the area of the neck < block of the deep cervical
plexus will be satisfactory 1 most nstances except
for the larynx and the esophagus These structures
recene thewr sensory mnervaton from the vagus
through the superior and inferior laryngeal nerves
respectively Any standard text on regional blocks wall
show that 1t 1s relatively easy to block the superior
laryngeal nerve

In the region of the neck extensive necrosis or radi
cal surgery frequently defiles the area so extensively
that landmarks necessary for the proper execution of
the above-mentioned blocks may be obliterated The
wmstillation of absolute alcohol mtrathecally may be
valuable—n fact this may be the only means avail
able for providmg relief from pamn m the termnal
stage aside of course from masswe doses of anal
getics which may not be effective at all
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Urper EXTREMITY

The brachial plexus which denves 1ts ongm from
the antertor primary divisions of the spinal nerves
C5, 6 7 8 and T1 supphes the chief mnnervation to
the upper extrerity Sympathebic mnervation (post
ganglionie fibers) comes from the stellate ganglion
the muddle cervical ganglon and paravertebral gang
ha T2 8 and 4. Malignant tumors 1n the neck may
mvolve the divisions and trunks of the brachial plexus
and provoke severe pun referable to the upper ex
tremity Tumors of the dome of the lung frequently
mvolve the brachial plexus cansing severe pam
trophic changes 1 the arm and paresis or paralysis
Aside from mjecting absolute alcohol into the mtra
thecal space there 1s no satisfactory way of relieving
pamn i these patients Injectton into the brachial
plexus necessanly produces complete paralysis of the
extremity even if analgesta 15 provided Some patients
with pamn ansing from mvolvement of the brachial
plexus feel that they should try to preserve whatever
function remains i the extremity It 1s rather pathetic
and difficult to convey to them that the situation 1s
progressive and not static and that complete paralysis
of the extremity will develop eventually A stellate
ganglion block or block of T2 3 and 4 gangha may
dimimish the pan to some extent This may be ex
planed by unprovement of the blood supply to the
extrermty through dilation of blood sessels thus
reheving somewhat the hypove condition
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Tuorax

Tumors ansmg mn the tricheobronchal tree and
affecting the bronchus, esophagus other structures
the mediastinum or thoracic vertebrae often cause pan
m the thoracic area Rehef of pamn ansing from mn
volvement of the viscera m the thorax 1s rather un
predictable and complete rehef 15 seldom obtamed
This may probably be explamed by the fact that
thoracic visceral innervation 1s so mextricably complex
that huge areas have to be blocked frequently to
obtan any semblance of relief All too often, one 15
tempted to ascribe all sensory thoracic visceral in
nervation to the sympathetic division of the autonomic
nervous system although 1t 1s known that quite -
number of the sensory fibers travel with the vagus
The relative naccessthiity of the plexuses i the
thoraaic cavity icreases the difficulty of relieving pam
ansing from thoracic viscera One mitigating factor
15 the fact that the cervical sympathetic gangha con
tribute many fibers to the formation of the bronchial
and cardrac plexuses especially the middle cervical
and the stellate gangha These gangha are situated
where they are readily accessible to the block needle
The other factor s that the vagus nerve as 1t emerges
at the base of the skull 1s quite vulnerable As far
as mtl‘athoracxc viscera are concerned pun arisimng
from these structures may be relieved by blockng
the sympathetic gangha the vagus nerves or both
The upper parts of the esophagus and the tracheo
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Urper EXTREMITY

The brachial plexus which derves 1ts orgin from
the antertor primary dnasions of the spinal nerves
C5 6 7 8 and T1 supplies the chief innervation to
the upper extremity Sympathetic mnervation (post
ganglome fibers) comes from the stellate ganghon
the middle cervical ganghon and paravertebral gang
ha T2 8 and 4 Malgnant tumors i the neck may
mvolve the divisions and trunks of the brachial plexus
and provoke severe pam referable to the upper ex
tremity Tumors of the dome of the Jung frequently
mvolve the brachial plexus causing severe pam
trophic changes m the arm and parests or paralysis
Aside from mnjecting absolute alcohol into the ntra
thecal space there 15 no satisfactory way of relieving
pamm m these patients Injection into the brachal
plexus necessarily produces complete paralysis of the
extrermty even if analgesia 15 provided Some patients
with pamn arsing from involvement of the brachial
plexus feel that they should try to preserve whatever
function remains n the extremuty It 1s rather pathetic
and difficult to convey to them that the situation 1s
progresstve and not static and that complete paralysts
of the extrermty will develop eventually A stellate
ganghon block or block of T2 3 and 4 gangha may
dimmsh the pain to some extent This may be ex
planed by improvement of the blood supply to the
extremity through dilation of blood vessels thus
relieving somewhat the hypouc condition
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pect of the trachen and the vertebral body—that 1s,
between the trachea and the artery Bony contact 1s
established with the transverse process of the 7th
cervical vertebra sn most mstances After making sure
by aspiration that 1 vcssel has not been entered the

Stellate ganglion

Fic 4 -Anten h for perf

of stellate i}

block

local anesthetic soluton 1s mjected Five to 10 cc of
local anesthetic solution 1s sufficient to produce a
block of the ganglion by diffusion By this approach
the needle pomt 1s usually introduced 1nto the same
fascial plane as the stellate ganghon The appearance
of Horner s syndrome—miosis ptosis conjunctival 1n
jection and relative enophthalmos—assures the proper
plicement of the needle pomt There 1s also dryness
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bronchial tree recewve fibers from the stellate and
mddle cervical gangha and the upper three or four
thoracic gangha

SterraTE GANcLoN BLock —The stellate ganghon
may be blocked by any of four approaches It may be
approached from the posterior aspect this 1s very
smular to performing a paravertebral block This
method 1s not very popular, and the danger of pene
trating a projecting dural sleeve along the cervieal
spinal nerve 1s ever present The ganghon may be
approached from the lateral aspect of the nech The
needle pomnt 1s directed to contact the body of the
7th cervical vertebra or the Ist thoracic vertebra The
lateral approach always seems to be quite formidable
m view of the number of structures that mntervene as
the block needle traverses the region between the
skin on the lateral aspect of the neck and the body
of the 7th cervical vertebra, and this approach has
lost 1ts popularity Volpitto and Risteen modified this
procedure by advocating n anterolateral approach
which 1s quite sumilar to the lateral approach except
that 1t utihzes more landmarks The most popular
method of performing the stellate ganglion block 1s
by way of the anterior approach

In the antenor approach (Fig 4) on a point located
1-1% m above the space of Burns, the index finger
1s nsinuated between the trachea and the sternocleido
mastoid muscle on the side to be blocked at the same
tune feeling for the carotid artery The trachea 1s
pushed medially and the carotid artery more or less
laterally The needle 1s mserted along the lateral s
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of the face on the side blocked and stuffiness of the
nose It 1s interesting to note a patient perspiring only
on the contralateral side after a stellate ganghion block

If  stellate ganghion block relieves pun i the head
and nech arex the upper extremty or the upper tho
racic ren, 1 necrotzng agent should be 1nstilled to
provide for a longer duration of relief Absolute 2l
cohol may be employed However expenence his
shown that 6 per cent phenol provides 4 very satis
factory agent for necrotizing the stellate or any sym
pathetic ganglon since 1t does not provoke as much
mmtation s absolute aleohol Thus relatively larger
amounts of phenol solution may be nstilled mn the
region of the stellate ganglion providing for a greater
margin of success As previously mentioned x rays
should be utihized in localizing the placement of the
needle point and predicting the spread of solution by
mstilling Diodrast 1nto the area to be blocked (Figs
5and 6) As much as 10 cc of 6 per cent phenol has
been imnstlled nto the area of the stellate ganghon
without causing any apparent damage to surrounding
structures The solution may spread from the immeds
ate vieimty of the stellate ganghon along fascial planes
to affect the middle cervical ganglion and caudally s
low down as sympathetic gangha T2 and T3

As 1 any other block, compheations develop oc
casionally Rarely a pneumothorax oceurs or an i
trathecal injection 1s made by the antersor approach
to the stellate ganghon The cirotid may be punctured
though this 15 not any more serious than performing
a carotid puncture deliberatelv for arteriogriphv The
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recurrent laryngeal nerve may be mvolved causing
some amount of hoarseness On the night side the
esophagus may be affected and gie rise to some
dysphagin Whenever phenol or alcohol 15 used to

Fic 6 ~Stellate ganghon block with needle on C6 Lateral ap
proach was used Diodrast imection showed + cephalad spread
to the middle cervical ganghon and a caudal spread down to T2

cause necrosis of the stellate ganghion the subsequent
ptosis and muosis may persist for some time Chemucal
lysis of a nerve or ganghon or plexus 1s not as perma
nent as one might be led to believe for nerves and
gangha regrow rapidly after chemical interruption
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A good mdication of regrowth 15 recurrence of the
ongmal pam, and one should not hesitate to repeat
the block with a neurolyzing agent whenever the pain
occurs The effects of 1 chemmcal sympathectomy m1y
Iast from one week to as long as sic months If n
surgical sympathectomy 1s attempted after 1 chemcal
sympthectomy the surgeon often has much difficulty
mn locating the sympathetic ganglia

PARAVERTEBRAL SYMPATHETIC BLOCKS —T0 obtan re
lief of pun lower down in the thorax especially of
the visceri paravertebral sympathetic blocks may
have to be performed The technic 1s relati ely simple
and was ongmally devised by Kappts The approach
1s postenior and mvolves the mtroduction of the block
needle on 2 pomt lateral to the mudline by 1%>-2 m
opposite the ntervertebral foramma Actually some
authorities prefer to raise the wheals opposite the
vertebral spines 1-2 em from the midhne establish
contict with the lamina and shde off the lJamma nto
the mtervertebral foramen This approach has been
found 1ery successful m most mstances

A local anesthetic should always be employed first
i blocks of this kind whenever 1 more permanent
type of procedure 1s contemplated The kand of local
anesthetic to be used 1s beside the pomt What 1s
mportant 1s that the instillation of a local wnesthetic
gives an idea of how much rehef may be obtamed
with the contemplated block and at the sime time
famiharizes the patient with the effects of a block
Occasionally repeated blocks with a local anesthetic
may afford a considerable amount of relief of the pamn
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block the nerve and viscera A somatic nerve block in
the thoracie area may have to be performed 1f « tumor
has invaded the pleura or thoracic wall and 1s causing
severe pain In view of the extensive overlapping of
spnal nerve distribution 1 the thoracic rea, several
of the nerves may have to be blocked If for example
the pam 15 confined defimtely to T7, blocking T6 1nd
T8 will give a greater degree of pam rclief than just
blocking T7 Where tumor tissue has vaded the
spme mvolving the nerves as they come out of the
dura a paravertebral block 1s defimtely out of the
question ‘The only procedure that may afford some
relief aside from neurosurgery 1s probably mtrathecal
mjection of absolute alcohol

An aspect of thoracic pain i malignaney that should
not be lost sight of 15 post thoracotomy pam This
condition 15 frequent and the patient may suffer as
much from 1t as from the ongal mahgnant condition
for which he was operated on A paravertebral bloch
of the nerves supplyng the area of the mcision may
ehminate or mitigate the pamn

INTERCOSTAL NERVE BLOCK —The value of this type
of block 1s Iunited If the pam 1s confined to the
anterior aspect of the chest and 1s superfictal or can
be demonstrated to affect the thoracic wall predom
nantly this block may be useful The intercostal nerve
block 15 easily performed It may be done posteriorly
at the angle of the nbs at the postenor axillary line
or at the mdaxllary ine Occasionally, where the
pawn 15 confined to the sternal area the block may
be done at the antenior axillary lLine
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picture In most mstances, the patient complaimns of
bemg numb and sore over the same area Numerous
remedies for the neuntis have been suggested, such
as reblocking the affected nerve, although the ongmnal
block was intended only for the sympathetic ganghon
Some authors have suggested mstlling procame after
the alcohol block before pulling out the needle, others
have given procaine or pontocaine by mtravenous drip
to relieve the pam {1 Gm procame m a 02 per cent
solution)

It 15 possible madvertently to enter a prolonged
dural cuff causmg mstillation of a necrotizing agent
mto the spmal canal A Brown Sequard type of pa
ralysis has been reported Therefore 1t 1s wise to
have the patient lie on his side after mstillation of a
necrotizing agent mn case some of it may have been
mtroduced mto the mirathecal space Because alcohol
1s hypobaric and will float m spnal fluid, 1t affects
only the radicles i the uppermost portion should it
enter the subarachnoid space Sumlarly most Jocal
anesthetics employed for blocks are usually hypobaric
In performing paravertebral blocks, therefore the area
to be blocked should be situated supeniorly so that
any anesthetic agent mjected wto the subarachnoid
space accidentally dunng a paravertebral block will
be confined to the upper portion of the spmal canal
and thus affect only the rootlets m that area

Anatomzcally, the somatic nerve in the thoracc area
1s located very close to the ganglion as 1t lies m the
intervertebral foramen. It 1s obvious as was pomted
out previously that 2 block of the ganghon may also
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the breast A type of pun frequently scen 1n the
thoracic area 1s that which follows radical mastectomy
and 15 confined to the aullary region in most instances
Pain may be relieved by a parwvertebral block or an
intercostal nerve block of spinal nmerve T2 at the
postenor angle

ErmuraL nrmE prLock —Occasionally severe pain
referable to the thoracic wall may be so extensive as
to render paravertebral and intercostal blocks im
practical An indwelling catheter mtroduced mto the
epdural space may help considerably i controlling
such a wide area of pam s this In the termimal pa
tient suffering 1ntensely from severe pun over 1 wide
area the indwelling epidural catheter may be very
valuable 1n releving pan Local anesthetic solutions
may thus be injected at regular intervals The volume
of anesthetic agent employed depends on the size of
the area mvolved and the resistance that the patient
may develop to the drug

ABDOMEN

Pamn fibers from the abdommnal viscera travel by
way of the sympathetic nervous system although the
prunary neuron lies m the posterior root ganghon
(see Fig 1) Therefore visceral pam from the abdo
men may be relieved by interrupting sympathetic
pathways by means of paravertebral blocks m the
thoracic area or by a splanchmuc block

Serancuwic BLock~This term 1s probably a mis
nomer sice there are three splanchmc nerves—a
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The mtercostal nerve 1s located all the way along
its course from the mtervertebral foramen to the
sternal edge anteriorly under the nferior border of
the rib The bony mib 15 therefore the chief landmark
in performing this block The outer surface of the nb
1s contacted with the pomt of the needle preferably
at the posterior angle The needle 1s then made to
shde over the lower border of the nb and the solution
mstilled In obese indnidunls the posterior angle of
the b may be bard to palpate making the block 2
Dbttle more difficult to perform Under such conditions
1t 15 preferable to make the block at the posterior
axillary line Three to 5 cc of solution 1s enough to
anesthetize the nerve The ncidence of neuntrs after
the mstillation of a necrohizing agent nto the region
of the mtercostal nerve 1s quite high Aside from this
complication the pleural canity may be entered and
the Jung punctured causing a pneumothorax How
ever such a complication 1s not too serious provided
the patient 15 kept quiet in bed The air m the thoracic
cauty 15 eventually absorbed and the pleural tear
sealed off Occasionally a tension pneumothorax may
develop 1n which case the air may have to be evacu
ated An 18 gauge needle attached to a three way
stopcock and a 20 cc syninge are suficient to accom
phsh this procedure

Malignant tumors of the thoracic cage provolung
pan are probably not too frequent. They may be
mvadmg growths from tumors of intrathoracic viscera
or tumors ansing from the bony cage or occasionally
mvasion of the thoracic wall by malignant tumors of
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If the back 1s broad or the 12th rib 1s not palpable
the spine of the 1st lumbar vertebra 15 Jocated nd
a pomt 2-3 m lateral to 1t 15 used as the pomt of
msertion The block 15 best performed with the patient

Fic 8 —Cross section at L1 showimng needle pomt i vicmaty
of cehac ganghon

Iymg 1 the lateral or the prone posiion As soon as
the pomt of isertion has been decided on a shin
wheal 15 raised at this site and the block needle in
troduced at an angle of about 30 degrees to the
median sagittal plane at the same tme ammng for
the body of the 1st lumbar vertebra Frequently the
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greater, a lesser and a least splanchnic nerve What
15 significant 1s that all three traverse the largest
sympathetic plexus m the body, known as the celac
or solar plexus Aside from the splanchme nerves the
vagi especually the night vagus send branches to 1t
The cehac plexus 1s located at the upper border of
the first lumbar vertebra and 15 mtimately related with
the cehac and supertor mesenteric arteries Actually
therefore a splanchme block, as performed, 1s more
a celiac plexus block than anything else A good celiae
pletus block will interrupt most mtra abdommal
wisceral pam pathways (Fig 8)

There are two outstanding approaches to the
splanchmic plexus—anterior and postertor The anterior
approach necessitates entry mto the abdomnal cavity
and 1s best performed by the surgeon during the course
of the operative procedure It was first advocated by
Braun and involves mjecting a local anesthetic into
the region of the 1st lumbar vertebra between the
mfertor vena cava and the abdommal aorta

The postenor approach was developed by happis
and obwviously entry into the abdominal cavity 1s not
a requstte The landmarks are the 12th nb the spine
of the 1st lJumbar vertebra and the transverse process
of the 1st Jumbar vertebra Depending on the breadth
of the patients back, any one of two pomts may be
utilized as the site of msertion of the long (6 )
block needle that 1s employed If the patients back
1s rather narrow and the 12th nb easily palpable
this b 15 a good landmark, and its inferior border
may be used as the pomnt for imserting the needle
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prorohes 1s much less than with absolute Aleohol
As much as 30 cc of 8 per cent phenol has been em
ployed at one ime For psychologic reasons 1t may
be best to perform the block on the side presenting

Fic 9—A anteroposterior view showmg needle pont at
lower border of T12 and Diodrast spread from TI11 to L2
B lateral view of same njection

the most pain 1f pamn still persists on the other side
2 splanchme or cehac pletus bloch may be done after
an interval of one week

The scope of the cehac plexus block 1s extensne
It may relieve pamn caused by mahgnant tumors of
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transverse process of the lst Jumbar vertebra may be
encountered in transit If so the needle 1s redirected
erther cephalad or caudad to by pass the process As
soon as contact with the body of the Ist lumbar verte
bra 1s established the needle 1s withdrawn and re
directed at 1 more acute 1ngle 1n relation to the
median vertical plane, untl the vertebral body 1s
agan contacted This procedure 1s repeated until the
needle pomt 1s felt to shde off the bone As soon as
bony contact 15 lost the pont of the needle 15 most
probably in the same fascial plane as the celiac plexus
The solution may then be mstilled mto the area
If a permanent type of block 1s contemplated, «rays
should be used Films m both the anteroposterior and
Interal positions should be taken fter placement of
the needle (Fig 9) If the needle pomt 1s 1n good
posttion, Drodrast should be instilled to predict the
spread of the necrotizing agent Diodrast may be
mixed 1 equal amounts with a local anesthetic agent
and used as such This will dimimish the concentra
tion of Diodrast and may lessen the chances of 1
reaction to Diodrast The amount of Diodrast solution
employed should approximate the amount of necrotiz
g agent to be mjected into the area, the average
amount employed 1s 10 cc If the spread of the
Diodrast solution 15 satisfactory, the neurolytic agent
may be mtroduced It 1s advisable to wait 10-20
munutes m order to assure absorption of the Diodrast
Six per cent phenol the preferred necrotizing agent
works very satisfactonly on sympathetic nerves and
gangha and the amount of neuntic phenomena it
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the pancreas liver stomach, duodenum small bowel
mesentery and other upper abdominal structures but
the relief afforded 1s unpredictable Depending most
probably on how much of the pletus 1s affected by

the agent, the rehef may last anywhere from a week
to a year

A man 63 had an moperable cireinoma of the stomach
with metastases to the hver Gastrostomy w1s performed
The patient compluned of continuous, unrelenting pain 1n
the epigastne area A splanchme block was performed
eluninating 80-90 per cent of the pun It improved his
appetite allowmg lum to gain 5-10 pounds The rehef of
pain was good until his death

A woman 45 had 1 pancreatic tumor \whxch was not
resectable She lamned of a pam
confined chiefly to the nght side A splanchmc block was
performed under x ray visualization using 12 ce of 6 per
cent phenol Relef of pamn lasted for one week The im
pression was guned that an msufficient amount of phenol
was employed

Despite the seemmg simplicity of the celac plexus
block, complications may develop A too cephalad
placement of the needle pomnt may find 1t withn the
thoracic cawity occasionally causmng pneumothorax
and 1t 15 possible to puncture the mferior vena cava
or the aorta Such compleations as these however
are not too sertous In transit to the body of the
vertebra the needle may mpale the kidney or the
pelvis of the lidney may be penetrated The needle
may find 1ts way wmto the abdommal cavity which
happens occasionally without necessarily causing frank
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intended to mterrupt nen ous pathways to deep pelvic
organs may seriously nterfere wath the motor func
tions of the lower extremities In 1 relative manner,
it 15 anatomucally fortunate that visceral pam fibers
frequently travel by way of the sympathetic gangha
and plexuses Thus mn the lumbar region, the sym
pathetic gangha and the paravertcbral plexuses are
readily accessible In the deep pelvicregion especially
the sacral area some portions of the sympathetic
nervous system become almost 1naccessible, or if they
are accessible they may be very intimately assoctated
with somatic motor and sensory nerves to the lower
extremuty

In view of the difficulty of dissociating pam path
ways from mmportant motor nerves m the pelvic area,
1t may be much wiser 1n the fauly good surgical nsk
patient, to perform a neurosurgical mterruption of
pan pathways m the cord or higher up 1n the central
nervous system

Occasionally pain may be confined to one side If
the pain 15 vasceral in nature—that 15 poorly defined
or cramplike—~and assuming that there 1s no evidence
of severe bowel obstruction a sympathetic block to
that side may be performed

L‘n»iﬂm PARAVERTEBRAL SYMPATHETIC BLOCK.—In
performing this type of block one anatomical con
sideration should be kept m mind In the lumbar area
the sympathetic gangha assume a more ventral post
tion on the vertebral body as compared with the
lateral situation of the thoracic sympathetic gangha
m the mtervertebral foramen Thus, the approach 1s
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complicitions and the possibility of mvading the 1
trathecal area or penetrating mnto 1 projecting dural
sleeve 1s not too remote In addition nfection may
develop along the course of the needle Antibiohes
should be admnistered routmely to patients to
mmmze mfection

Intercostal blocks are of little value 1n abdomunal
wvisceral pam They may prove useful as mn the chest
for panful tumors of the abdommal wall or 1n the
contro]l of referred pamn  which 1s seldom seen
cases of pain m malignancy Agam as mn the thoracic
cavity an mdwelling catheter 1 the epidural space
with intermuttent instllation of a local anesthetic agent
may prove very useful 1in termmal cases with severe
pam

PeLvic Cavity

Pain caused by malignant tumors m the pelvc
cavity not only 15 difficult to manage but 1s frequently
a frustrating problem even when blocks are used The
reason for this 1s that most malignant growths ansing
m the pelvic region develop from organs situated in
the mudline—for example the bladder the prostate
the uterus and the rectosigmoid This mmplies a b
Iateral mnervation Thus pamn emanating from these
organs 1s referable to both sides An associated diff
culty 1s the close relationship of the nerve supply of
the organs m the pelvic cavity with the nerve supply
to both lower extremtties In the lumbar area, such
associabion 15 not so serious as to molve motor func
tion extensnely In the sacral area however blocks
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show a nse after the block provided severe arterio
sclerosts 15 not present m which case there may be
no change 1n temperiture and pun may develop n
the extremity As with 1 splinchme or celine plexus
block the complications that may develop are sub
arachnoid 1mjection puncture of the vena cava or the
aorta and penetration nto the abdominal cavity with
possible entry mto 2 loop of bowel

In termmal conditions where neurosurgical pro
cedures may not be feasible an imtrathecal alechol
mjection may be performed In these patients the
disease has progressed to the point where 1t may be
mterfermg with sphincter and lower extremity func
tions Or radical surgery may have elimnated both
bladder and rectal sphincter control so that the only
complication that may be considered serously 1s
weakness of the extremty

As an alternative a continuous pendural or caudal
drip may aid temporanly m relieving the pam, but
its effectiveness 1s hmted 1n that erther the catheter
placed mn the epidural space becomes plugged by
granulation tissue or the patient develops resistance
to the local anesthetic agent

Lower EXTREMITIES

The lumbosacral plexus which furmishes the cluef
nerve supply to the lower extremities lies m close
proumity to the deep pelvic organs Consequently
malignant tumors of these organs are highly prone to
affect Bhus plexus One of the common causes of pam
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through the back and the actual procedure 1s stmilar
to that of a splinchnic or celiac plexus block The
chief bony landmarks are the lumbar spies the trans
verse processes, the 12th ribs and the ihac crests The
last two are helpful in locatmg the position of any
of the lumbar spmes

Intradermal wheals are rased over the transverse
processes of the lumbar vertebrae at a point 3-4 em
from the mmdhne The needle point 1s made to contact
the transverse process and then partly withdrawn and
redirected m a cephalad and medial direction so that
1t shdes over the transverse process The needle forms
an angle of 3045 degrees with the median sagnttal
plane, and 1t should estabhsh contact with the body
of the vertebra An attempt should then be made to
coax the needle to shde off the body of the vertebra
Ten cc of local anesthetic miy be njected for each
ganglion This block may work effectively for uterus
and perhaps bladder pain For pun emanating from
the areas of the rectum cervix and prostate the sacral
nerves may have to be blocked, i which case the
sciatic nerves may be mterfered with If 1 lumbar
sympathetic block 15 effective 6 per cent phenol
should be employed to produce a more permanent
type of block X ray study with Diodrast 1s valuable
for establishing precision m needle placement (Fig
10) An effective lumbar sympathetic bloch is indt
cated by a sensation of warmth i the corresponding
Jower extremity and of course relief of pamn if the
pain pathway courses through the sympathetic gang
ha Temperatures of designated spots on the leg will
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for the meidence of post aleoholic neuritis 1s so high
that 1t 15 doubtful whether absolute alcohol should
be used at all for these perspheral nerves

A 29 year old man was referred to the anesthesiologist
by the orthopedic and the neurosurgical chinmes because of
a persistent pain 1n the sole of the left foot following the
excsion of a pamful neuroma Infiltration of trigger areas
m the scar proved ful 1 of the d
of the scar tissue A media! plantar nerve block was next
attempted Apparently this provided excellent rehef of
pain The possibility of employing absolute alechol was
contemplated but was discarded temporanly in view of
the proumity of the posterior tibial artery and vein A lum
bar sympathetic nerve block was next performed 1n order
to determine how much of the pun was mediated through
sympathetic pathways there was none A program of
weekly blocks of the medial plantar nerve with a local
anesthetic was mnsttuted Relief was very good and the
mtensity of the pain dimimished considerably The posst
bility of injecting alcohol was agamn contemplated since 1t
was feared that too frequent mjechions into the medial
plantar nerve would eventually be traumatc and cause
neunttis Therefore on introduction of the block needle
durmg one procedure a direct contact with the nerve was
cbtamed Pain was relieved with 1 cc of local anesthetic
The needle was left in place and after 10 minutes 2 cc of
absolute alcohol was mstifled Pam relief was immediate
and persisted for three days after which severe post
aleohohe neuntis developed This was controlled by re
peated blocks employing « long rcting local anesthetic

This case 15 a good 1llustration of the value of fre
quent repeated local anesthetic blocks and makes one

question the sagacity of employmg absolute alcohol
for penpheral nerve blocks
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m the lower extrermty therefore 1s mvolvement of
the lumbosacral plexus by tumors ansing from the
uterus and s cervix the blidder the prostate and
the rectosigmord or tumors ansing from the bony
walls of the true pelvis Involvement may be 1 the
form of pressure on the plexus or contiguous metas
tases Pawn 15 usually referred all the way down to
the foot Not only pun but often weakness of the
lower extremities develops Pamn may also be caused
by the tumor pressing on the blood vessels to the leg
thus interfermng with 1ts blood supply For this type
of pam which develops secondary to pelvic condshons
there 15 frequently an assocrited deep pelvic and sacral
area of pam As was previously stated the nerve
supply to the pelvic organs and the lower extremities
are so timately relnted that blocks applied to these
nervous structures relteve pam 1 both the pelvis and
the lower extremuities Thus a lumbar sympathetic
block such as an intrathecal alcohol injection to
elmmate pamn caused by masses mn the pelvic cavity
may also elunmate pam m the lower extremities
Pamn may anse primanly from the lower extremity
Tumors of bone may develop and cause severe pamn
and neuromas may give nise to pamn What 1s more
exasion of a tumor or an extremity may lene a
pamful area or a phantom lmb pam If the pam 1s
localized 1 the foot or m the distal portions of the
leg penpheral nerve blocks may work very effectively
There should be 2 minmal loss of motor function wath
excellent pain relief However one may question the
wisdom of mstlling absolute alcohol into these nerves
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dimmmsh the convulsive seizures without excessive de
pression The ecxcitement evoled by the situation
might provoke the admmstrition of a larger dose
than necessary and give nise to a temporary state of
barbiturate poisoning and sts consequent resparatory
and centra] nervous system depression Oxygen should
be admimstered immediately and 1f the patient 1s
apneic artificral respration wshtuted If there ts hy
potension intravenous admmistratton of fluids should
be started and vasopressors employed (desotyephe
drine Neo synephrine or norepinephrine ) Norepime
phrine should be used only under extreme conditions
when the patient does not respond to the other
VaSOPreSSOrS

It must be emphasized that means for resuscitating
the patient should be at hand whenever nerve blacks
are to be performed A simple anesthesia bag and face
mask attached to a controllable source of oxygen 1
sufficient for the admnistration of artificial respiration
Intravenous fluds vasopressors and an ultra short

actng barbiturate should be available for 1mmediate
njecbon

SUMMARY

Nerve blocks are not the final answer to the manage
ment of pamn 1 malignancy They constitute only one
of the many methods that may be used to make the
pam less acute One should always be aware of thewr
hmutations but their value may be immeasurable when

used judiciously 1n conjunction with other methods of
treating pan
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PREMEDICATION

The use of the ordmary premedicants ke morphine
and scopolamine m patients suffering from pam due
to malignancy might appear superfluous These pa
tients are often under such heavy doses of narcotics
that further opite admimstration 1s not necessary
The short acting barbiturates are probably more effec
tine Phenothiazine derivatives hle chlorpromazine or
phenergan when 1dmmstered mtravenously produce
a tranquil sleeplike state from which the patient 1s
easily aroused What 1s most mmpressive n the use
of these drugs 1s that the patient becomes quite co
operative It 1s always better to have 1 conscious pa
tient when a block 15 bemg performed for by paymng
close attention to the patients symptoms and the
sensations that he feels as the needle 1s bemng placed
the physician may be warned and able to prevent
complications

REACTIONS TO LOCAL ANESTHETICS

Drug reactions may develop n a small percentage
of cases True reactions may excite the central nervous
system and cause convulsions, or depress 1t and pro
duce unconsciousness Respiratory depression may also
occur The reaction may include the cardiovascular
system and cause 1 marked hypotension What 1s 1m
portant however 1s that the developmg reaction be
recognized immediately and therapy mstituted If con
vulsions occur an ultra short acting or « short acting
barbiturate should be admnistered mtravenously to
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nant disease OQccasionally however following ampu
tation for malignant disease, there 1s return of pan
m the arm or leg without pamful metastases else
where In such a case, a pamful neuroma may be the
cause of the patients distress A single attach on the
remainmg portion of the nerve 15 usually warranted—
sigle because m most mstances 1t will not suffice
nor will repeated attacks for a neuroma Injection of
alcohol or formaldehyde nto the nerve does not pre-
vent the neuronal regeneration to which the pam 1s
attnbuted If the patient 15 m a terminal state, re
generation may not occur soon and hence a single
resection of the neuroma (with msertion of a poly
ethylene tube over the end of the nerve or mncasement
of the nerve i a tunnel dnlled 1o the bone) 1s war-
ranted If there are no other signs of metastasis
and the pamn recurs posterior root section may be
attempted

When there are already metastases from a mahgnant
disease of an extrermty makmg amputation of the
pamful Iimb appear unwarranted peripheral nerve
sechon 15 not indicated because overlap of sensory
distributions would make section of numerous nerves
necessary with considerable motor deficit as well as
sensory loss Instead sprothalamic tractotomy would
probably be mdicated (see p 97)

CRANIAL NERVE SECTION

‘When pan anses from carcinoma m the distribution
of the cramial sensory nerves perpheral section may



CHAPTER 3

Neurosurgical Aspects of

Pain Management

NruposurcicAL TecuNIcs for the relief of pam vary
from peripheral nerve section to destructive pro
cedures on the bram Each has some drawbachs aside
from the necessity of an operation but the help and
relief of pain can be so great that consideration should
be given to such procedures In order that the opera
tion not be rendered unduly hazardous neurosurgieal
attack should be considered before debility and ad
diction are advanced The technies deseribed mn the
following pages range from the simplest attack on
the penipheral nervous system to the most complex
procedures on the central nervous system

PERIPHERAL NERVE SECTION

There 15 hittle use for nerve sectton 1 the extrem
1ttes as an mdependent procedure the nerves may be
cut m the course of amputation for sarcoma of the
bone but not for most terminal or moperable mahg

"R
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more common to use nerve Toot section or section of
the descending pun pathways m the medulla ob
longata

NERVE ROOT SECTION

By attacking the penipheral and cranial nerves near
therr ongms or attachments to the brun and spinal
cord 1t 15 possible to produce sensory loss without
motor mvolvement

Posterior (dorsal) root section for the peripheral
nerve el ts entails I tomy for any area below
the head A midhine inaision 15 made over the required
number of spinous processes (One should remember
that any one peripheral skin area 1s supplied by at
least three and sometimes more posterior roots ) The

les and hig; are detached from the spinous
processes and laminae and the bony arches removed
to allow access to the spmal dura mater This 1s 1n
cised longitudmally and the dorsal roots 1solated and
cut It 15 necessary to spare any large vessels on these
roots especially on the 8d and 4th cervical the 4th
and Tth thoracic and the Ist lumbar roots for these
large radicular vessels may be the chuef source of
supply for the spinal cord especrally 1n the thoracic
area If these radicular vessels are occluded softening
of the adjacent spinal cord may result The dura mater
15 then closed before suturing the muscles and skin
The operation 15 done with the patient prone (some
times sitting  for cervical root section) and 1t can be
performed under local anesthesia although general
mesthesa 1s usually more comfortable for a patient
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be undertaken but the possibility of regeneration 1n
three to four months must be wexghed agamst the
probable survival time The forehead and antenor
scalp are supplied by the ophthalmic division (supra
orbital branch) of the trigemmnil nerve This nene
can be avulsed readily under local anesthesia through
an meision Just above or Just below the eyebrow The
resulting area of anesthesia can be extended by sumilar
section of scalp nerves from the upper cervical 100ts
and plexus (greater and lesser auricular nerves
greater and lesser occipital nerves) Lesions of the
side of the nose upper cheek and hp can be de
nenvated by avulsion of the mfraorbital nerve (branch
of the mavllary division of the tngemmal nerve)
Incision 15 made under local anesthesta 1n the mucosa
over the first bxcuspul area and the nerve grasPed as
it leaves the mfraorhital canal Sensation mn the lower
Jaw (except for the Iateral aspect of the shin over
lymg the middle of the ramus which 1s innervated by
the upper cervical roots) can be abolished by section
of the mandibular nerve as it enters the notch An
ncision 1s made 1n a shin crease over the mandibular
ramus and a small burr hole made through the bone
over the mandibular canal The lower tecth gums
and chm can thus be anesthetized

No other sensory cramal nerve can be readily ap
proached for section As a matter of practice 1t 15
relatively rare that tnigemmnal nenve branch section
1s done for pam 1n the face, for the local approaches
cited above are almost always debarred by the local
cancer for which rebef 15 required It 1s hence much
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and nearby zones can be stopped by section of the
tngemmal root an operation which has become stand
ardized 1n the treatment of trigemmal neuralgia Root
section has the advantage that regeneration does not
occur (as with peripheral nene section) and the
operation 15 done n 1 region usually remote from the
carcmoma

Under local or general anesthesia with the patient
seated a vertical mciston 15 made 1n front of the ear
Just above the zygoma After separating the fibers of
the temporal muscle a burr hole 1s made n the thin
temporal bone and enlarged to a diameter of 5 cm
(21n) The temporal dura mater 1s Lfted from the
base of the skull allowing access to the middle men
mgeal artery which 1s ligated coagulated or com
pressed and cut Medial and shghtly forward the
mandibular division of the trigeminal nerve 1s found
The dura mater 1s opened behind this dwvision and
the sensory root of the trigeminal nerve cut or avulsed
The temporal muscle and shin are closed n layers
Ordinanly patients n the sixties and seventies who
have this operation for tic douloureux can be up m
aday or two even though they are usually debihtated
and the same 15 true of carcinoma patients The death
Tate 15 less than 1 per cent Facial paralysis or weak
ness attnbuted to stretching of a branch of this nerve
1s quite rare (less than 2 per cent) and permanent
paralyss 1s almost unheard of The motor branch of
the trigemmnal nerve 15 sometimes cut producing pa
ralysis of the muscles of mastication on the same side
but this rarely causes any distress chewing or talk
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with mtractable pain The surgical trauma 1s depen
dent on the extent of the desired denervation, certamly
enough exposure for section of the roots of three spmal
nerves can be obtamed without Joss of so much blood
as to require transfusion The mortality should be no
more than that of lammectomy for disk protrusion
(less than % per cent), and when the patient recovers
from the anesthesi2 there should be no difficulty with
bowels or bladder unless sacral roots have been cut
Convalescence takes from 7 to 10 days depending on
the general condition of the patient There 15 no motor
loss from such a procedure and the loss of sensation
1s for all modalires

Unfortunately such an operation 1s of imited use
fulness for most visceral pam cannot be elummated
by postenior root section unless very extensive How
ever, Just as angna pectoris may be overcome by
section of the upper four or five thoracic roots pamn
of mahignant disease of the chest with parsetal pleural
mvasion can be similarly elimmated Caremoma n
volving the upper cervical plexus can also be handled
1n this manner However section of the posterior roots
contrnibuting to the brachial plexus may not alleviate
pam for reasons which are not clear and even if the
pan 1s alleviated the b 15 useless for without sen
sation effective motor function 1s mmpossible How
ever, when there has been amputation for malignant
disease postesior rhizotomy may be very effective

On the other hand cramual sensory root section 15
one of the most useful operations for the relief of
mtractable pain Such distress anywhere m the face
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closed In most instances the patient can be up m 1
day or two, with very lttle headwche Sometimes
atavia of the 1psilateral himbs can result from retrc
tion of the cerebellum but this 1s transient Rarely
there may be vertigo for a week or two from disturb
ance of the equilibratory mechamsm Mortahty ranges
up to 5 per cent depending on the status of the
patient (usually poor wath mahgnaney of the throat)
Inatself glossopharyngeal nerve section causes no de
tectable motor weakness m swallowing and the an
esthesia of half of the pharvnx 1s rarely disturbing to
the patient During the operation there 1s usually 2
transient elevation of blood pressure from section of
the nerve roots (carrying the impulses from the carot:d
sus) but this rarely outlasts the operation and even
then lasts not more than a day or two Bilateral glos
sopharyngeal root section can be carried out at the
same sithng without much added risk—and agamn
swallowmg 1s not impeded Indeed patients unable
to swallow because of pain before surgery may be able
fo do 5o postoperatively

In a very rare case pan m the ear due to cancer
may not be reheved by glossopharyngeal upper vagal
or trigemimnal root section The nervus mtermedius a
sensory branch of the 7Tth nerve may be nvolved
This nerve runs as a separate filament on the facial
nerve and 1s usually hidden by the 8th It can be cut
by an approach similar to that for the 9th nerve (or
postenor approach to the 5th nerve root) but if 1t
1s suspected that pan may be due to this nerve the
operation should be done under local anesthesta or
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g Anesthesin of the cornea causes some concern
especially if facial paralysis 15 already present (for
example with parotid gland tumor) ~Suture of the
Iids to narrow the palpebral fissure may be carmied
out and certamly an eye shield should be used with
careful and frequent mspection of the eye to wsure
absence of any foreign body It 1s somehmes possible
to cut only the lower two thirds of the fibers of the
root to preserve mnervation of the eye and forehead
if these parts are not mvolved mn the pain

Relief of pam mn the throat (and somehmes the
middle ear) can be accomplished by section of the
glossopharyngeal root (9th cramal nerve) This root
1s approached by a verticil cision medual to the
mastoid bone usually under general anesthesia and
with the patient lymg 1n a face rest m the honzontal
posttion Local anesthesta can be used 1f desired The
nerve roots from the 7th to the 9th nerves are exposed
by removing the bone medial to the mastord process
opemng the dura mater and retracting the cerebellum
to the opposite side The facial and auditory nerves
(and often 1 separate nervus intermedius) can be seen
entering the internal auditory meatus The 9th nerve
anises by a series of rootlets from the lateral aspect
of the medulla oblongata and these are cut separately
It 15 common practice to include the first one or two
rootlets of the vagus nerve as well for these may
carry some sensation from the pharynx Extensive
vagus section 1s to be tvorded lest paralysis of the
vocal cords and difficulty 1 swallowing arse Fol
lowing root section the nuchal muscles and skin are
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anesthesia, the cut can be made deeper or more dorsal
as the case m1y indicate The durt mater 1s then
closed followed by layer closure of muscles fascine
and shin Because of the mnterseapular location of the
meision motion of the patients arms 1s usually re-
stncted for 5-10 days If the section 1s made at the
2d thoracic level such restriction may not be needed
At the end of this ime the patient cin be allowed up
The immedzate loss of pamn perception usually drops
a segment or two 1n the first few days or weeks after
operation For this reason some neurosurgeons prefer
to do the operation under general anesthesia and
make a maximum cut immediately The complications
mclude death (usually less than 1 per cent at this
operatne site) temporary weakness or paralysis of
the 1psilateral lower extremity (5-10 per cent) and
loss of control of the sphincters Urinary control may
be interfered with i up to 5 per cent of the patients
bowel control m fewer patients Touch and position
sense are left undisturbed Often the rehef of pam
1s 5o sufficient that the patient begmns to complamn of
pain on the opposite side present but of mmor degree
before operation (as 1n moperable carcmoma of the
uterus or rectum) It 1s then possible and proper to
reopen the mncision and make a similar cut on the
mtact side for relief of the residual pamn When there
1s midline or bilateral pain both cuts can be made
it the same operation but they are then made at
least one segment apart on the opposing sides so as
not to impair the circulation of the spial cord When
ever possible 1 week s interval between the two cuts
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with such anesthesi1 that the patient can be awahened
at the time of nerve section, to allow mld electrical
stimulation of the nerve If such sthmulation repro
duces the pamn then the nerve can be sechoned

SPINOTHALAMIC CHORDOTOMY

Perhaps the most useful operation for relief of pan
below the shoulder girdle 15 section of the pan path
ways 1 the spinothalamic tract which runs 1 the
anterolateral portion of the spmal cord When this
tract 15 cut mn the upper thoracic region there 1s usu
ally good somatic and visceral amalgesia from the
lower thoracic region caudally on the side opposte
to the cut

Under local or general anesthesta with the patient
prone lammectomy 1s done at the 2d or 3d thoracic
vertebral level Usually the entire neural arch of one
or two vertebrae 1s removed although there 1s a re
cent trend toward hemilammectomy The dura mater
1s opened to allow access to the dentate higaments
which hold the spinal cord to the mterior of the dura
mater A paiwr of higaments 1s cut one 1s grasped and
the cord 1s rotated Then a sharp blade 1s mserted at
the ttachment of the dentate Ligament to the cord
and virtually the entire anterolateral quadrant of the
cord 1s cut If the patients condition warrants the
operation can be done under local anesthesia or under
a short lasting general anesthetic so that the patient
can be awahkened for testing of the level of sensory
loss after the mesion 1s made If there 1s mnsufficient
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one to two segments) Cervical chordotomy can be
accompanied by section of the upper three or four
posterior roots on each side, to extend the level of
anesthesia and also to help make the comalescence
almost pamless (since the meision 1s thus denervated)
There 15 no impairment of healing by such sensory
section Bilateral cervical chordotomies may be done
often cervical chordotomy on one side may be ac
companied by or followed by thoracic section on the
other after a week or two This 15 beheved to mum-
mize sphincter and motor weakness With bilateral
chordotormies there may be a fnghtening drop
blood pressure for some days after operation but this
15 transient and can be combated 1n the postoperative
period by pressor drugs such as methamphetamune,
still later, an abdominal binder and leg wrappimgs can
be used as temporary measures while the patient
adjusts to the vasomotor mstabihty so like that of
bilateral thoracolumbar sympathectomies

SPINOTHALAMIC TRACTOTOMY

The spmothalamic tract can also be cut anywhere
from the spmal cord to the thalamus In the lower
portion of the medulla oblongata the pun pathways
lie laterally placed and can be cut by an mesion n
the lateral aspect of the medulla The pyramdal tracts
are placed ventrally and there 1s hitle danger of 1
Jury to them The difficultes come from the pual
vessels on the surface of the medulla and from the
nearby descending root of the trigemmnal nerve How
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15 best for this lowers the weakness which follows
operation from 10 to 5 per cent and reduces the blad
der comphcations of biluteral one stage procedures by
half Permanent sphincter paralysis may result and
necessitite n mdwelling catheter, with the sk of
infection This 1s not an mmportanct factor 1f the blad
der and ureters have already been imolved m the
mahignant disease process

Failure to obtain relief of pamn from a well planned
umlateral operation may be overcome by cuttng the
second side 1n rare mstances Lack of success 1s 2t
tributed to failure of crossing of the secondary pamn
pathways 1n the spinal cord~an anomaly which can
not be antiipated and which must be quite un
common

Spwmothalamic chordotory 1s also used to gne re
Lef of pun i cervical and upper thoracic segments
(for example for pun 1 the upper extremuty 15 with
superior pulmonary sulcus tumor) The cut 1s then
made 4t the Ist or 2d cervical level m a procedure
which differs from the thoracic procedure only m
muutiae The exposure 1s more tme consuming and
somewhat more hazardous (8-5 per cent mortality}
and there 1s less assurance of success, for the sensory
level may drop in spite of what appears to be an
adequate section Nevertheless 1t can be very useful
and 15 sometumes preferred to thoracic section even for
abdommal pain By using the higher level any un
usual anatomic peculianty may be thwarted (for ex
ample crossing of sensory fibers five to six segments
above entry mto the spmal cord 1nstead of the usual
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caudal to the intenor angle of the 4th ventricle (obex)
and 6 mm lateral to the midhine going as deep as 4
mm Cerebellar ataxia 15 rarely 1 problem with such
a caudal section Pain and temperature sense are lost
on the face (and often mn the throat and ear as well)
Touch 1s preserved so the dngers of corneal dimage
are greatly mmmumzed There 1s no mterference with
the muscles of mastication which may occur with
posterior trigemmal root section

The spmothalamic tract then burrows mto the
depths of the medulla and pons Pontme attack by
electrocoagulation has been attempted but 1s not ac
tively used at present The tract comes close to the
surface again m the mesencephalon here 1t forms part
of the lateral lemmscus along with secondary trgemi
nal and other facial sensory pathways The operation
mvolves making a large oceipital flap elevation of the
occipital lobe of the bram section of the tentorium and
visualization of the lateral aspect of the mesenceph
alon A 5 mm masion 1s made across the brachium
of the mferior colliculus ending at the inferior margm
of the superior colliculus Operative mortality report
edly ranges from zero to 80 per cent The analgesta
produced tends to fade and there has been consider
able paresthesia 1n some patients There 1s no disturb
ance of micturition and no nisk of mjury fo cortico
spmal pathways This operation should be considered
an expenimental one but 1t bears consideration m
certamn cases of carcinoma of the pharyngeal region
where pam may be camed by the vagus nerve not
menable to nerve root section on both sides because
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ever 1f this tngemunnl root 1s partly cut the small
zone of pamn loss on the face will not prove to be very
bothersome The operation 15 more dangerous than
cervical chordotomy (10-30 per cent mortality in dif
ferent series) and 1s more difficult to carry out but
1t may grve a very satisfactory loss of pan m the upper
extrermty and nearby neck

Through a midline occipitonuchal ncision the oc
cipital bone and first cervical Inmma are exposed, the
latter 15 removed and bone around the foramen mag
num removed to allow openmg the dura mater and
access to the lowner portion of the medulla oblongata
Just antenior to the hne of emergence of the rootlets
of the spinal accessory nenve 1 cut 1s made 6 mm
deep and 4 mm dorsally Testing of sensation can be
camed out 1f the operation 1s done under local
esthesia The lower portion of the dura mater 1s usu
ally closed and the muscles and shin closed 1n Jayers
Some ataxia may follow the operation The level of
analgesin may drop with this procedure as wath all
tractotomies since some of the immediately postoper
ative sensory loss can be attributed to swelling and
pressure on adjcent fibers Bilateril medullary trac
totomy has been fatal (presumably due to mterference
with vital centers mn the bulb) and 1t 1s not done 1
one stage If the neck 1s supported with a firm dress
mg the patient cn be allowed up as soon as headache
permits

The same 2pproach 15 used for section of the de
scending tract of the tngeminal nerve This has a con
stant location and can be cut by an nciston 6 mm
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p e 15 time ¢ g but thus far neither
hazardous nor very pamnful If all 1s well 1n electro
Iyt current 1s passed in to cause 2 small arer of
necrosis m the spinothalamic tract The hazards of
mproper needle placement are obvious the wrong
locus may be damaged so that no anesthesia results
or nearby structures may be damaged with unwanted
effects However the accuracy of the lesion placement
m the hands of the more experienced operators 1s
sometimes astounding and such lesions may give re

hef of pain when nothing else can How long the an

esthesia wall last and what paresthesias may result
are questions that cannot be answered as yet Obw1

ously the same technic can be used to cause lesions
m the end station for pain m the posterolateral nucleus
of the thalamus This 15 a large area and stereotaxic
lesions may miss vital areas

The radiations from the thalamus toward the cere

bral cortex m the postenor limb of the internal cap

sule could also be attacked but the proximity of
voluntary motor pathways and other sensory radia

tions have hindered such a procedure Furthermore

there 15 adequate evidence that cortical ablations do

not cause analgesia so 1t 15 unlikely that attack here
1s hikely to arouse mterest

FRONTAL LEUKOTOMY

The use of destructive lesions of the frontal white
matter for alleviation of pam arose as an mcidental
finding 1n patients with lobotomy done for mental 11l
ness Actually there 1s no-interference_with primary
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of the vocal cord and swallowing paralysis as well as
respiratory complications

STEREOTAXIC LESIONS

The same locus n the mesencephalon can be
reached by a needle inserted from the comvexity of
the skull and the tract destroyed by an electrocoagula
tion current Accurate placement of such an electrode
1s dependent on a stereotactic instrument—a device
for locating certain fived landmarks m the bram and
for placmg the needle a designated distance from such
a landmark The wide range of head and bram size
1 man makes ths task far more complex and difficult
than 1n laboratory ammals with less vamable skull
sizes (young adult monkeys adult cats) There are a
few centers 1 the Umted States and Europe where
such mstruments are 1n use, but m almost all centers
patients are accepted only on an nvestigative basis
In brief the procedures usually entail filling of the
ventricular system of the brain with awr and obtammng
roentgen films of the ventricular system with a super
imposed co ordinate gnd A metal frame 15 affixed
to the skull m a manner permitting exact reapphica
tion at a future time A dnill hole 15 made through the
skull n a location calculated to permit msertion of
the needle to the desired site Repeated co ordinate
and gnd studies are camried out usually basing the
co ordmates on a fixed neuroanatomie structure such
1s the pineal body or the posterior commussure nearby
A needle 1s mserted bramn waves are usuvally recorded
and shmulation at the needle tip 1s carned out The
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pam with diminished psychologieal upset In the few
patients treated 1n this manner the results have been
encouraging within the short follow up period

A number of technies have been used for lobotomy
perhaps the safest 1s the following Under local or
general anesthesia the shaved scalp 1s mfiltrated with
procune 1 hine with the pupil of the eye Incision 1s
then made parallel to the long axis of the head (para
sagittally) n the frontal region, to allow exposure of
the coronal suture A trephine openng 1s made just
anterior to the suture line and the dura mater opened
Through a stab wound i the cortex a ventricular
needle 1s inserted toward the posterior im of the roof
of the orbit If the ventricle 1s encountered the needle
1s angled further antenorly With retractor and suc
tion cautery the white matter of the frontal Iobe 1s
meised down to the gray matter of the orbital cortex
medially and laterally to the corresponding cortical
gray matter A piece of Gelfoam containing arr or a
few drops of opaque o1l 1s inserted to mark the plane
of section mn xray films and the wound closed 1n
layers after replacing the trephme bone button for
cosmetic purposes The contralateral side may be cut
m a sumlar manner or only one side done

It may be worth while to open the other side
making sure to have a dnll hole through the bone but
ton and to coagulate the bram surface underneath
before closing the wound Thus the basic openng 15
ready for a future second stage procedure perhaps
an open lobotomy or if desired a spmal needle can
be mserted imto the white matter (with x ray control)
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pamn pathways, the patient can still feel pam ansng
from within or superimposed from the outside How

ever, n the lobotomized patient the reaction to such
pain 1s far different from the reaction mn the normal
person Usually the patient makes no spontaneous
complaint of pam and 1s not preoccupied with 1t If
pam does occur or 1s evohed the reaction 1s less 1
tense and does not concern the patient If narcotic
addiction has been present dependency 1s reheved
Strangely enough after bifrontal leukotomy with
drawal symptoms from abrupt cessation of morphine
administration do not occur The drawback to frontal
leukotomy 1s the mental change produced in the pa

tient the predominant features are imparred judgment
and deteriorition m behavior Incontinence disort
entation and apathy are commonly seen Because of
these symptoms umilateral leukotomy has been pro

posed to diminish the undesirable side effects When
effectve the mental changes are much less marked

The decrease 1n spontaneous speech and the flattenmg
or mappropriateness of emotional responses seen with
umilateral operation are much less disturbing than
with bilateral operattor and pam and suffermng may
be reduced to a tolerable level When the patient
survives more than four to s1x months pam complants
are likely to recur after umlateral leukotomy If suffer

ing 1s agam Intense operation on the second side can
always be carried out although at the price of severe
psychologcal change especially m the early postoper

ative pertod Section of only medial portions of the
frontal white matter has also been armed at relief of



Neurosurgical Aspects 105

MISCELLANEOUS PROCEDURES FOR
RELEF OF PAIN

INTRATHECAL ALconoL anp ProeEnoL

In patients with radicular and segmental pan cor-
responding analgesia may be obtamed by injection of
95 per cent or absolute alcohol into the subarichnoid
space The technic 1s deseribed i Chapter 11, m brief
spinal puncture 1s done at the level desired with the
roots to be blocked uppermost A small amount of
alcoho! 15 mjected slowly and 1t mses to the dorsal
roots Heavy phenol solution can be similarly used
with the pamful side lowermost the chemucal falls
to the bottom of the subarachnoid space These pro
cedures are valuable 1n patients who are m too poor
condition for chordotomy and have short life expect
ancy Thoracic mjections carry risk of transverse
myehtis and lumbar injections may lead to weakness
of the legs and sphincter mcontinence

SYMPATHECTOMY

There 15 little doubt that 1 some patients pamn
fibers run m the sympathetic chain and denervation
by removal of these fibers may give rehef of certam
types of pamm Such visceral denervations are only
temporarily effective 1 treatment of pamn of malig-
nant disease (for example splanchnicectomy for rehef
of carcmoma of the pancreas) for the tumor spreads
to mvolve somatic nerves as well Chordotomy 1s much
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and procame or alcchol can be mjected to see what
effect mechanical section of the frontal wiite matter
can hwve on pun and suffermg  Alternatively small
burr holes ean be made bilaterally and the dura mater
1nd brun surface prepared for mjections several days
later Graded njections can thereafter be carried out
1t leisure and the results of permanent white matter
destruction vpproximated These holes could also be
used for graded destruction of the medil quadrants
by electrolytic currents passed through needle elec
trodes (insulated cxcept at thewr tips) For any of
these “blind” procedures 1t 15 convement to fill the
ventricles with ur or oxygen and to place the needles
anterior to the ventricles s checked by x ray

The operative mortality from frontal lobotomy
should be less than 2 per cent The danger of post-
operatrve convalsions 1s about 10 per cent although
such seizures are readily controlled by standard antr-
convulsant medication

In general frontal leukotomy should be reserved
for pamn which experience has shown does not respond
to less radical procedures The operation 1s considered
strongly when the malignant process 15 a disfiguring
one 1nd 1s accompanied by much mental angwish It
1s less demanding on the patients resistance than
say rhizotomy or chordotomy but ease of performing
the operation should not blind one to the mental
changes Most neurosurgeons do not believe that
lobotomy by transorbital route (“ice pick” operation)
1s of much value 1 intractable pain
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do not develop rcoperation 1s adv 1sed Complications
are few and are principally those of the neurosurgical
procedure (for mstance blood clot) they can usually
be handled quite effectively

The contrundications to hypophysectomy for breast
carcmoma nclude known metastases to the brain
Metastases here 1n the presence of 1 known source of
achve cancer are ordmanly not treated surgically
since life expectiney 15 very short On very rare oc
casions when headache nausea and vemiting are
exceedingly troublesome decompression by standard
neurosurgical technics may be warranted When the
pnmary carcinoma has apparently been eradicated
and signs of intracramial disorder appear operation
should be considered Long delayed metastases from
hypernephroma and breast cancer are not unknown
and if as 1s sometimes the case the metastasis 15
solitary operation may be hfesaving Furthermore the
mtracramal lesion may not be related to the ongmal
cancer The same considerations apply to tumors of
the spmal cord for bemign tumors of the spmal cord
may become evident only after some carcinoma has
been apparently removed One should not believe that
the spinal lesion 15 necessanly metastatic without mak
g further mvestigaton Because spmal metastases
are so rapidly productive of paraplegra—and this does
not mmply immment death—most neurosurgeons be
hieve 1 decompressive lammectomy even for known
metastatic disease to the spine 1n the hope of delaymng
the ymmobility and nursimg problems of paraplegia
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more effective m such eises However, as a temporary
measure for patients an poor phys:cal condition, para
vertebral mjections of alcohol may damage the sym
pathetic chams enough to gnve considerable relief The
techmces are described n Chapter IT

HypPoPHYSECTOMY

There has been copsiderable success reported m
alleviating pam of metastases and m 1mproving the
patients condition generally from hypophysectomy
for bretst carcinoma but the operation appears to
have Iittle mdication 1n other types of malignant dis
ease m which trials have been made There appears
to be less postoperatne distress to the patent than
after adrenilectomy To be effective, all of the hypo
physeal anterior lobe must be removed

A standard nght frontal cramotomy approach can be
used, with more room obtamed by continuous spma]
dramage during the procedure The stalk of the hypo
physis 1s chipped and cut the diaphragma sellie m
aised and the glind evacuated by curettage To help
msure destruction of small residues of gland Zenkers
solution 15 nstilled 1nto the cavity The mortality rate
15 3-5 per cent but the postoperative course 1s usually
smooth No particular endocrine therapy need be given
preoperatively but mamntenance doses of cortisone are
given after operation Effectiveness of removal can
usually be measured by quanhtating the responses
to cortisone If the signs of hypophyseal nadequacy
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on the sympathetic nervous system In mahigniney
thus 15 rarely effectne unless the cancer 1s stll re-
stricted witlun the capsule of the viscus When there
has been spread spinothalumic tractotomy should be
employed Unilateral section m1y be sufficient when
the pam 1s unilateral

THORAX

The pam of breast and lung carcmomas may be
the most difficult to handle It 1s frequently bilateral
and mvolves the upper extremities When the pam 1s
umlateral and the upper extremty 1s wealk, swollen
and useless posterior root section may be performed
although a long lammectomy may be needed to de
nervate the arm completely Otherwise chordotomy at
the 1st cervical level or section of the spmothalamic
tract in the medulla oblongata may give a satisfactory
level of anesthessa In cervical chordotormes bilateral
section of the posterior roots mahes convalescence from
the operation more pleasant without incapacitating
the patient Although bilateral cervical chordotomy
can be done at one sittng two stages are preferable
Unfortunately the operation may not always give
lasmg relief from pain In this event, umilateral frontal
leukotomy or bilateral medial frontal quadrant section
may be quite effective

Necs

Pain restricted to the region between the ear and
the clwicle (as m ciremoma of the submaxillary area)
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NEUROSURGICAL ASPECTS OF PAIN BY REGION
PeLvVIS

Carcmomas m the pelvis may lead to pan m the
low back, buttocks legs lower abdomen and pelvis
Anterolateral chordotomy 15 the treatment of choice
especially when the pun 1s uniateral The farmlby
should be aware of the frequent postoperitive com
plamt of contralateral pain which probably eusts be
fore operation but 1s unmasked by the rehef of the
major pain Second stage operation cin be done
through the same meision m five to eight days Such
staged bilateral operations are less likely to produce
sphincter disturbance than simultaneous section of
both tracts The major complications are weakness
paresthesias of the analgesic legs sphmcter disturb
ance and temporary hypotension When the carcinoma
has led to colostomy and bladder dramage, and the
pain 15 muted to the pems perneum and saddle area
the patient may well be m too poor condition for
surgery and n such a patient the mjection of alcohol
mto the Jumbosacral subarachnoid space may suffice
to make the pain disappear In rare mstances there
may be persising pam often of a burming nature
following any procedure for relief of pamn even with
good analgesia for external pam When this occurs
leukotomy of some sort 15 indicated

UPPER ABDOMEN

Pamn from nonmahignant disease of the pancreas
Iver stomach etc may often be relieved by attack



CHAPTER 4

Humoral and Chemical

Palhiation of Malignancy

In MaucNancy the use of agents or procedures to
alter the humoral balance has cne primary objective—
to produce an environment unfavor-ble to the growth
and development of the neoplasm In favorable ar
cumstances a decrease in the size of the pnmary or
secondary malignancy 1s temporanly possible Un
fortunately although many hormones are available as
pure chemicals and although complete surgical re
moval of an endocrine gland 1s possible the effects
are not simple For example the results of the admms
tration of 1n estrogen are not confined to the produc
tion of a smgle phenomenon The durect effects of any
hormone are multiple and complex and the magnitude
and mmplications of these effects are compounded by
the complexities and nterrelationships of the entire
endocrine system The stability of the mternal environ
ment rests on a continually fluctuabing and dynamic
system of balances If we upset ths equilibrum by
ntroducing a massive weight of one hormone or by

111
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may be handled effectively by section of the first four
or five cervical postenior roots When the cervical pain
1s associated with arm or chest pan spmothalamic
tractotomy 15 added When suffermg 1s great and
there 1s fear of strangulation or death from hemor
rhage leukotomy may be chosen as the first procedure

Face AND TrroaT

Section of the trigemmnal glossopha:yngea] and up
per vagal nenve roots 1s usnally adequate to reheve
umilateral pamn 1n the face and throat Section of the
trigemunal pathways m the medullt oblongata may
be useful when combmed nerve root sections are
needed or when access to the middle fossa 1s pro
hibited by a malgnant lesion 1 the vicumty When
there 15 considerable psychic disturbance, as with dis
figuring lesions leukotomy may be performed first
m such a case tpathy may be a desirable goal

SUMMARY

Most neurosurgical procedures for relief of pam for
termmal carcmoma require a major operation and can
not be done if the patient 15 1n too poor condition
Because such operative relief of pamn may be well
worth while consideration of such procedures should
not be too long delayed In general operatne rehef
of pam should be considered when the patient s pamn
1s no longer relieved by codeme and when Ife ex
pectancy 1s two months or more
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extremely 11l patient hauled from town to town or
spend his last few pennies or those of his relatives
attempting to find the panicen Some of these alleged
“cures” are promoted by well mtentioned mdividuals
with madequate knowledge of the natural course of
the disease, but all too frequently an utterly worthless
agent recenves unwarranted acceptance merely because
1t 15 sponsored by someone who has achieved fame 1
other fields Fortunately the National Research Coun
al has estabhished a Committee on Cancer Diagnosis
and Therapy, which 1s willing to screen any “cancer
cure” and at the same time protects the nterests of
the inventor The drugs are distributed to expert and
experienced 1nveshgators who report therr cimeal and
scientific observations to this Committee A physician
can obtain mformation on any of these so called
cures from the National Research Council Commut
tee on Cancer Diagnosss and Therapy 2101 Constitu
tion Avenue Washmgton 25 D C

The discussion of procedures and therapy mn ths
chapter 15 imited to those situations where there 15
no possibility that the malignancy can be eradicated
by surgery or radiation Therapy with hormones or
chemicals must however be considered mn relation
to the other technics available for the management of
malignancy It 1s our purpose to outlne the role of
the wternist as a2 member of a team all of whom are
contrbuting toward the alleviation of the pamn and
suffering assoctated with cancer The discussion 1s
divided 1nto two general sechons (a) a description
of the clinieal management of the more common types
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cutting off the source of another the resulting m
balance produces widespread and vaned effects on
the host Thus, we can never produce only the single
desired effect by such technics we may partlally
achieve our goal but at the price of other derange
ments

The mtroduction of spectfic chemrcal agents i the
management of malignancy must be considered a cal
culated rish The 1deal agent 15 one which exerts the
desired effect on the target cell or organ without pro
ducing any other pharmacologie effect There is no
chemotherapeutic agent which meets this requirement
At best we hope to depress a malignant condition
the host by substituting the lesser tonicity (we trust)
of the chemotherapy The foregomg should not be
mterpreted as negatve or discouraging statements be
cause therapy with hormones and chemical agents has
demonstrated that a vanety of tumors are not entirely
autonomous 1 their growth and that they can be
mfluenced profoundly albeit temporanly by these
agents When 1t 1s 1mposstble to cut out or bumn out
a tumor chemotherapy provides a svaluable third
approach

A physican caning for a patient with mncurable
metastatic cancer 15 frequently besieged by well mean
1ng relatives and friends who suggest certain forms of
therapy that have recenved great notoniety through the
lay press advertisements or hearsay It 1s the respons:
bility of the attending phystcian to make a decision as
to whether 1t 15 worth while to try any of these agents
There 1s nothng much more tragic than having an



Humoral and Chemical Palliation 113

extremely 1ll patient hauled from town to town or
spend hus last few penmes or those of his reltves
attempting to find the pantcea Some of these alieged
“cures” are promoted by well imntentioned individuals
with inadequate knowledge of the natural course of
the disease but all too frequently, an utterly w orthless
agent recen es unwarranted acceptance merely because
1t 15 sponsored by someone who has achieved fame 1n
other fields Fortunately the National Research Coun
a1l has established a Committee on Cancer Diagnosis
and Therapy which 1s willing to screen any “cancer
cure” and at the same time protects the imterests of
the mventor The drugs are distributed to expert and
experienced mveshgators who report their chnical and
scientific observations to this Commuttee A physician
can obtain information on any of these so called
“cures” from the National Research Council Commut
tee on Cancer Diagnosis and Therapy 2101 Constitu
tion Avenue, Washmngton 25 D C

The discussion of procedures and therapy 1n this
chapter 1s himited to those situations where there 15
no possibility that the malignancy can be eradicated
by surgery or radiation Therapy with hormones or
chemicals must however be considered in relation
to the other techmies available for the management of
malignancy It 15 our purpose to outlne the role of
the mntermst as a member of a team all of whom are
contributing toward the alleviation of the pain and
suffenng associated with cancer The discussion 1s
divided 1nto two general sechons (a) a description
of the clinical management of the more common types
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of malignancy that may be influenced favorably by
alterations 1n the humoral balance or by chemo
therapy, and (b) brief descriptions of some of the
more 1mportint pharmacologic charactenstics of the
agents used 1 theripy

CLINICAL MANAGEMENT OF MALIGNANCY
CANCER or THE FEMALF BREAST

Unfortunately one of the most common mahg
nancies cincer of the breast 1s cured by defimtive
therapy 1n less than half the cases Because of the
nature of the spread of the disease nto the visceri
and bone great disabihity and pun ensue Charicter
istically metastatic cancer of the breast 1s a slow hiller
but produces increasing suffering that my last for
many months or years Any procedure that temporarly
rehabilitates such people seems justifiable It 15 fortu
nite that many cancers of the breast do not show
complete antonomy of growth and certamn specific
forms of therapy will temporanly alter the course of
the disease markedly Although these procedures are
of only temporary benefit there 1s under the best of
circumstances worth while rehabihitation of previously
bedridden patients for as long as two or three years

EsrtroceN THERAPY —Pharmacologic doses of estro
gen ciuse tumor regression m about S0 per cent of
patrents when the pnmary tumor develops 1n 1 patient
ten or more years postmenopausal Dramatic regres
sion of soft tissue metastases occurs 1n some patients
Osteolyhic metastises may also show recalcification
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although this 15 not demonstrable by roentgenography
for several months Along with tumor regression pain
rehief smprovement 1n general health and controt of
other symptoms due to the localization of the metas
tases can be expected to occur

On the other hand some patients may show an
apparent augmentation of tumor growth during es
trogen therapy This 1s more common i the pre or
immediately postmenopausal patient It 15 therefore
of the utmost mportance that the patient be under
very close observation for the first few weeks of
therapy However, rather acute swelling and increased
pan m the soft tissue lesions during the first two
weeks of therapy may precede a period of major re
gression of the tumor and so 1t 15 wise to continue
therapy for at least one month before concluding that
the estrogen 1s producing an augmentation Regres
sions may continue under this therapy for from four
months to several years In general an estrogen
produced regression 1s more complete and of longer
duration than an androgen produced regression

The mechanism by which estrogens produce tem
porary regression 1s not understood It has been postu
lated that the common tumor of the breast m the
postmenopausal woman consists mamly of cells that
cannot grow m a substrate contamning estrogens How
ever malignant cells that require estrogen for growth
are present i small number Thus admimstration of
estrogen depresses the dominant cells and thereby the
total tumor mass shrinks In ttme however the tumor
rexppears an the same site and 1t 15 not affected by
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of malignancy that may be mfluenced favorably by
alterations m the humoral balance or by chemo
therapy and (b) brief descriptions of some of the
more 1mportant pharmacologic charactenstics of the
agents used m theripy

CLINICAL MANAGEMENT OF MALIGNANCY
CANCER OF THE I'EMALE BREAST

Unfortunately one of the most common malig
nancies cancer of the breast 1s cured by defimtive
therapy m less than half the cases Because of the
nature of the spread of the disease mto the viscera
and bone great disabihty and pamn ensue Character
stically metastatic cancer of the breast 1s a slow hiller
but produces mereasing sufferng that may last for
many months or years Any procedure thit temporartly
rehabtlitates such people seems justifiable It 1s fortu
nate that many cancers of the breast do not show
complete autonomy of growth and certamn specific
forms of therapy will temporarily alter the course of
the disease marhedly Although these procedures are
of only temporary bencfit there 15 under the best of
circumstances worth while rehabilitation of previously
bedrnidden patients for as long as two or three years

EstroceN HERAPY —Phammacologie doses of estro
gen cause tumor regression m about 50 per cent of
patients when the pnmary tumor des elops mn a patient
ten or more )ears postmenopausal Dramatic regres
sion of soft tissue metastases occurs m some patients
Osteals tic metastises m1y ~lso show recaleification
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of not being able to withdraw the estrogen abruptly
m case of wgmentation of tumor growth or hyper-
calcerma

The physiologic actions of estrogens must be borne
m mind when admimstering large doses of the hor-
mone Withdrawal bleeding even m the aged patient
15 the rule Regrowth of atrophic uterine fibroids may
occur and reactnvation of chrome cystic mashhs 1s
common We have observed hematometra in two aged
patients with stenosis of the cervical os Since nter
rupted therapy causes frequent episodes of uterme
bleeding 1t 15 advisable to give continuous therapy
until bleeding occurs and then omit the drug until
bleeding has stopped (If bleeding does not stop m
10 days 100 mg progesterone mtramuscularly may be
gwen for 5 or 6 days ) Therapy should be continued
until evidence of progression or augmentation de
velops or until all chinical evidence of metastatic dis
ease has disappeared (a rare situation) Treatment
may be remstituted when the disease becomes re
activated and a second thurd or fourth regression may
accastonally be produced Usually however the tumor

ecomes less and less responsive to the hormone

Estrogens given to the aged patient for metastatic
cancer of the breast not infrequently produce other
benefits such as revitahzation of the atrophic skin and
mueous membranes and reappearance of subcutaneous
fat, producing mproved tissue turgor On the other
hand estrogens 1n tugh doses produce sodmum reten
tion and congestive heart farlure may develop unless
proper cardia¢ management 1s mstituted Also patients
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continuing the estrogen therapy This hypothesis 15
supported by the fact that 1t 1s not uncommon to ob
serve a secondary tumor regression on cessation of
estrogen therapy m an individual who has previously
responded favorably and then relapsed while still re-
cerving estrogen Another possible explanaton of the
depressing effect of estrogen on cancer of the breast
1s that high doses of the hormone depress the hypo
physis which produces certan hormones favorable to
tumor growth (somatotropin?, prolactin?)
Regression of metastatic cancer of the breast has
been reported with doses of from § to 500 mg d
ethylstilbestrol a day It 1s probable that 15 mg daily
will accomplish as much as Inrger doses and less than
this amount may not be sufficient 1n most cases The
estrogen 1s mwven orally m three divided doses after
menls About 25 per cent of the patients complam of
nausea durmng the first week of therapy but only
rarely 1s a patent unable to tolerate the drug Anti
emetic drugs may be of help i some cases If the
patient 15 unable to tolerate this dose of diethylstil
bestrol by mouth she will probably experience the
same discomfort with the equivalent dose of other
estrogens given orally although ethmnyl estradiol 8
mg or conjugated estrogenic substances (for mstance
Premarin) 30 mg may be substituted If oral medica
tion 15 not tolerated, the intramuscular admmstration
of estradiol benzoate or dipropionate, 5 mg twice 1
week may be substituted The long acting estrogens
are less satisfactory because of troublesome prolonged
uterine bleeding on omission and the added hazard
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been doing the patient 1 favor by giving androgens
because of the emotional impact produced by mas
cultmzation On the other hand, the euphora and m
wrensed libido seem to be welcomed by other patients
Before embarlang on androgen therapy 1t 15 wise for
the physiein to size up his patient in order to predict
the psychological reaction to masculmization We
have seen many patents who bitterly resented the
results of androgen therapy

Androgens are most com eniently given mn the form
of methy] testosterone 25 mg four times 2 day by
mouth Nausea sometimes occurs with this dose n
which case 100 mg testosterone propionate m ol may
be given three times 1 week intramuscularly The long
acting intramuscular preparations carry with them the
same objections as the long acting estrogens and are
even more hazardous because of the greater frequency
of hypercalcemia dunng the use of androgens The
so called “weaker androgens are not recommended
since 1t 1s now 4pparent that the palhative effect
depends on the androgemcity of the product The
tumor depressing effect of androgens 1s not under
stood 1t may be due to neutralization of estrogens or
to depression of the anterior hypophyseal hormones
Androgens should be continued for a mmmmum of
two months before bemg discarded as a means of
pallation unless psychological or clmcal contrand:
cations are apparent The drug 1s hughly anabolic, and
most patients have an increased appetite feel stronger
and develop an unproved hemogram or even poly
cvthemia Because of marked sodium retention re



118 Pain in Cancer

with extensive osteolytic metastases may develop dan
gerous hypercalcemin during estrogen therapy The
sudden development of nausea and lethargy should
be considered as signs of hypercalcemia until dis
proved by normal serum calelum values or negatne
Sulkowitch reaction of the urne Radiabon has bewn
used 1 conjunction with similar doses of estrogens
mn the younger age group by Dr Ira Nathanson who
felt that estrogens seemed to ncrease the effectiveness
of radiation therapy

ANDROGEN THERAPY —Androgens 1n large virthzing
doses produce temporary regression m about 20 per
cent of patients with metastatic cancer of the female
breast The regression of the soft tissues 1s usualfy
not so defimtive 2s with estrogens but 15 effective 1
the same proportion 1 all age groups Recalefication
of osteolytic metastases 15 demonstrable sooner than
that produced by estrogens and pam from osseous
lesions 15 more effectively relteved It 1s of interest
that pain relef occurs m about 65 per cent of the pa
tients suffering with osteolytic metastases although
recalafication of the lesions 15 demonstrable m only
ibout 16 per cent It 15 not uncommon for the patient
to experience an ncrease i pam during the first two
weeks of therapy and later obtam gratifying pam
relief

The major objection to the use of androgens are the
disfiguning effects of masculinization together with
distortion of the psyche Even in patients recewving
considerable pamn relief and temporary tumor regres
sion 1t 1s sometimes doubtful that the physician has
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been domng the patient a favor by ginang androgens
because of the emotional smpact produced by mas
culimzation On the other hand, the cuphona and
crexsed libido seem to be welcomed by other patients
Before embarhing on ndrogen therapy it 1s wise for
the physiciin to size up his pahent 1n order to predict
the psychological reaction to mascubmization We
have seen many patients who batterly resented the
results of androgen therapy

Androgens are most cony entently given n the form
of methyl testosterone, 25 mg four times 1 day by
mouth Nausea sometimes occurs with this dose 1n
which case 100 mg testosterone propionate 1in o1l may
be given three fimes 1 week intramuscularly The long
acting mtramuscular preparations carry with them the
same objections as the long acting estrogens and are
€ven more hazardous because of the greater frequency
of hypercalcemia duning the us¢ of androgens The
5o called “weaker” and are not rec ded
since 1t 15 now apparent that the palliatve effect
depends on the androgemcxty of the product The
tumor depressing effect of androgens 15 not under
stood 1t may be due to neutralization of estrogens or
to depression of the anterior hypophyseal hormones
Androgens should be contimued for a mimmum of
two months before bemg discarded as a means of
palliation unless psychologieal or chnreal contramdi
cations are apparent The drug 15 hughly anabolic and
most patients have an increased appetite feel stronger
and develop an tmproved hemogram or even poly
cythemia Because of marked sodum retention re
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striction of this element 15 frequently necessary For
this reason 1t 1s usunlly unwise to use androgens mn
the presence of considerable ascites pleural effusion
borderhne congestive falure or severe lymph edema

Oopnonecrorn —Although oophorectomy was re
ported to be of value m far advanced cancer of the
breast in the last part of the mneteenth century 1t
has not been used extensi ely as a means of palhation
until recently Radiation castration 1s fairly popular
but 1t has the disadvantage of not completcly ar
resting ovarian estrogen production 1 many cases It
1s curious that a well documented series of cases of
surgical castration for metastatic cancer of the breast
1 the female has not been published Expenence
shows that surgical castration can produce temporary
regression of this disease not infrequently 1 menstru
ants and those euly m the menopause and 1t 1s
usually superior to androgen therapy because of the
greater chance of palliation and fewer side effects
Put to a vote most women would rather have hot
fashes and dizzy spells than whiskers and a male
voice Therefore ocophorectomy 15 indicated i the
menstruant at the first sign of visceral or osseous me
tastatic disease Following failure of thus procedure
androgens could be tried

AvnenarecToMY —On the hypothesis that extra
ovaran estrogens are produced by the adrenal cortex
and that many malignancies of the breast are estrogen
dependent, bilateral total adrenalectomy after obliter
ation of the ovanes has been performed by several
chmeal groups This has produced gratifymg palhation
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1n 18-25 per cent of the patients Palliation following
this procedure has Jasted from six months to three
years Because of the extensive surgery volved and
the need for careful superviston of replacement
therapy the rest of the patents days, 1t would be
gratifymg 1f 1t were possible to select patients who
would be sure to respond favorably Huggmns feels
he can predict response by the cell cytology of the
prmary untreated tumor, the tumor showing a high
degree of differentiation bemng the most likely to
respond Others have not been able to make such
distinchions  All wre agreed that the slow growing
tumor 15 more likely to show a favorable response and
that m the hughly anaplastic tumor failure 1s usual
The manag of repl t therapy mn ad

renalectomized patients 1s as follows Starting 24
hours preoperatively 50 mg cortisone 15 given ntra
muscularly every six hours Just prior to surgery, 100
mg cortisone 15 admimstered orally and 1,000 ml
normal saline solution 15 given mntravenously If ew:
dence of shock develops during surgery hydrocorti
sone 1s administered intravenously and methoxamme
(Vasoxyl) 15 used to mamtamn blood pressure Five
mg desoxycorticosterone may be given on the day
of surgery and the first postoperative day although
this 15 usually unnecessary Following surgery cort:
sone 15 given 1n doses of 50 mg every four hours for
four doses every six hours for four doses and then
gradually reduced to 50-75 mg per day m dvided
doses according to the patients requrement Extra
sodium chlonide 1s added m doses of 3 Gm or more
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daily depending on the esthmated amount of electro
lyte loss The admunistration of potassium 15 practi
cally never mdicated and may precipitate acute ad
renal msufficiency The route of «dmnistration of cor
tisone and salt depends on the patients tolerance to
oral medication Care must be taken to mamtan fnd
balance and blood must be replaced as indicated
Hydrocortisone should be added by slow imtravenous
dnip if signs of adrenal msufficiency develop Usually
the mamtenance dose of 50-75 mg cortisone may be
mstituted by the fourth or fifth postoperative day
Before discharge from the hospital the patient and
her family must be briefed thoroughly as to manage
ment especially dunng any pertod of stress when the
dose of cortsone must be increased manyfold tem
porarly The combmed procedures of castration and
adrenalectomy are of questionable value n patients
nearing the termunal stage of the disease This pro
cedure gives the greatest palhation if performed before
urevocable damage has occurred It 15 important also
not to select patients who are uresponsible
HyporuysecTovy —Because of techmieal difficulties
earlier attempts to perform total hypophysectomy for
palliation of cancer of the breast resulted 1n perma
nent bramn damage and mcomplete removal of the
organ Recently the frontal approach has greatly re
duced the morbidity and improved the completeness
of hypophysectomy It has been suggested that pal
hation followmg successful complete hypophysectomy
15 equal to castration adrenalectomy The withdrawal
of certamn other pituitary hormones as well as cor
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ticotropins and gonadotropins, may further suppress
tumor growth Replacement therapy following hypo
physectomy 1s similar to that following adrenalectomy
A temporary or permanent diabetes msxpldus may re-
quire the admimistration of vasopressm tannate m o1l
(Pitressin)  Hypophysectomy 1s still i the expen
mental stage and should be limited to centers where
a careful evaluation of the results can be made

CANCER OF THE MALE BREAST

Surgical castration or high doses of estrogens pro
duce tumor regression in about 60 per cent of men
with metastatic cancer of the breast Adrenalectomy
and hypophysectomy have both been shown to pro
duce regressions after the tumor escapes from the
effect of the previous procedures Surgical castration
and the admnistration of estrogens 1n the male are
diseussed below

CANCER OF THE PROSTATE

Because of the frequency of cancer of the prostate
mn elderly men and the fact that 1t 15 seldom recog
nized before 1t has extended beyond the possibility
of surgcal obliterition this 15 the most common type
of metastatic tumor seen by the family physician
the male Like cancer of the female breast this tumor
metastasizes extensively especially to the bone and
viscera and thereby produces many debihitating and
pawful lesions Months or even years may elapse
before death duning which the patient goes through
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great suffering Fortunately howesver this tumor 1s
not entirely autonomous 1 1ts growth and responds
to certun sterord mampulibons as does cancer the
female and male breast These procedures can provide
great palhation for anywhere from three months to
eight or nmne years during which time the patient may
be rehabilitated and can carry on a relatvely normal
hife although at no tme 15 the tumor so completely
depressed that 1t disappears

Castratrov ~Removal of the testes eradicates most
of the curculatory androgens In general the growth
of cancer of the prostate 15 shmulated by androgens
and inhibited by therr withdrawal Castration can pro
vide dramatic rebef from cnppling bone pam and
pamn due to tumor encroachment of sensory nerves
or wital organs Umnnary retention may be corrected
with defimte shrimhing of tumor tissue Cough and
dyspnea produced by mvasion of the pleura and pul
mopary parenchyma may be reheved dramatically
These results are due to a speatfic effect on the metas
tases as demonstrated by roentgenographic and cy
tologic evidence A dramatic decrease of the elevated
serum acid phosphatase 1s further evidence of the
specificity of the reaction About 65 per cent of all
cancers of the prostate are favorably mfluenced by
castration Good palhiation may last from three months
to a number of years The results however, are tem
porary, since the tumor finally escapes from the effects
of this androgen withdrawal Estrogens are used m
conjuncton with castration with apparent beneficial
effects this may be due to the fact that some Leydig
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cells are occasionally preserved especially when the
tunica albuginea testis 1s left mtact It would appear
that 1f a patient accepts a procedure such as castra
tion the surgeon should take every means of removing
all testicular sources of androgen production
Estrocens —Chemical castration may be obtamed
by the use of estrogens i the male Five mg diethyl-
stilbestrol (or its equrvalent) daly wall provide simt
lar but not as prompt rehef as that obtamned by sur
gical castraton Estrogens suppress pituitary gonado
tropms thus producing atrophy of the testes In some
cases the combination of surgrcal castration and ad-
munstration of estrogens seems to be of greater pal
hative value than erther therapy alone It 1s possible
that the estrogens by depressing gonadotropmn may
suppress extra gonadal androgen formation
ADRENALECTOMY —Since the adrenal cortex secretes
androgenic steroids 1t 1s not surpnsing that when pal
lLiatton eventually fails after suppression of gonadal
sources of androgen removal of the adrenals will be
of renewed aid m pallation It also appears that, when
neither castrabon nor estrogens have been of value
adrenalectomy will also fail This 1s probably due to
the fact that some prostatic tumors are entirely anton
omous Palliation followng adrenalectomy 1 patients
1w relapse after erther chemical (estrogen) or surgical
castration 15 usually of short duration Because of this
some chinies have dropped this form of therapy How
ever adrenalectomy produced palliaion has been
known to last as long as 2% years The management
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of adrennlectomized patients has already been de
scribed

Hryroruysrctomy —Recent 1improvements m the
technic of hypophysectomy have provided a means of
depressing prostatic tumors through the suppression
of both cortical and gonadal testosteroids by removing
gonadotropin and corticotropmn production  There 15
some evidence that the pituitary growth hormone may
also nfluence tumor growth therefore hypophysec
tomy may have the ads1ntage of producing m a single
procedure greater palliation than that provided by
castration and adrenalectomy Earher attempts to ob
Iiterate the hypophyss by radiation were unsuccessful
because the amount of radiation required mjured the
adjacent bram tissue Recently, the hypophysis has
been destroyed by the use of radwactive yttrium
placed directly into the hypophysis

ApreNAL corTicoms —On the theory that corticoids
m high doses can produce atrophy of the adrenals
200 mg cortisone (or its equivalent) dally has been
used m prostatic cancer Marked pain relef especially
that of bone pain can be obtamed by this techme
but evidence of suppression of adrenal androgens 1s
lacking It 1s more likelv that this palhiation 1s due to
the ant: mnflammatory effects of the corticords rather
than to any specific repression of the tumor

Anorocens —Qceasonally patients n relapse after
orchidectomy will show general improvement when
androgens are ad ed There may be mmproved
appetite ncreased strength and a sense of well being
However no tumor 1egresston occurs and the sub
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Jectve 1mprovement 15 probably due entirely to the
expected effect of replicement therpy 1n a castrate
More often androgens will produce mereased pan
and debilitation 1n these patients

Use oF Hornones 18 OTHER SoLip TuMoRs

Both testosterone and estrogens have been tried 1n
vanous other types of tumors with negative results
although because of the anabohe action of testoster
one weight gam imcreased strength and mmproved
hemogram may occur Prelimmary reports suggested
that progesterone might be of value 1 cancer of the
cervix but more complete studies have shown this to
be without effect Estrogens may by thewr action on
the mucous membrane of the vulva decrease the
necrosis and promote some healing 1n far advanced
cancer of the cervix but they have no mhibiting effect
on the growth of the tumor The effect of cortisone
and corticotropin m lymphomas and leukemias 15 dis
cussed below These drugs have a valuable place m
the nonspecific palhation of far advanced malignant
disease 1 general Control of fever reduction of
flammatory reactions rebef of pan improved appetite
and general feelimg of rehief may be obtamed tempo
ranly in many patients Corticords and corticotropin
are not used often enough mn far advanced malg
nancies probably because the action 1s nonspecific and
does not affect the growth of the tumor 1itself If the
patient 15 made to feel better this 1s a real contribu
tion These drugs are of especial value m pulmonary
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malignancy, whether pnimary or secondary, by m
proving the arway and decreasing edema and secre-
tions Corticords m Jarge doses may produce tempo
rary regression 1n cancer of the breast and have been
shown to control hypercalcerma at times

MALIGNANCIES OF THE RETICULOENDOTHELIAL
SysTEM

Hopexins pisease —=The course of Hodghins dis
ease can be altered by three general approaches rad:
ation chemotherapy and steroid therapy Radiation
and most of the chemical agents act by virtue of thewr
cytotoxic properties Mtosts 15 mhibited or arrested
and there 15 evidence of changes m the structure and
functions of the chromosomes These effects are more
pronounced on rapidly proliferating cells Although all
germinal tissue 15 susceptible from a chnrcal stand
pomt the most mmportant effects on normal tissue are
observed m the bone marrow and Iymphoid structures
with less significant effects on the ntestinal mucosa
gonads and cornex Nitrogen mustard, TEM and
TEPA are 1l effective m producing temporary regres
sions m Hodghins diserse sumilar to those provided
by radiation Chemotherapy may be gnen previous
to 1 conjunction with or followng radiation therapy
depending on indnidual crrcumstances  However
careful hematologic studies must be made n order
to prevent too great a depression of bone marrow
function Radiation 1s generally the treatment of
chorce when the disease 1s localized and chemo
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therapy 1s usually used first if the disease 15 general-
1ized The response to chemotherapy (rehef of pam
pyreua prunts ete ) may be obsenved n a few days
1f chemotherapy does not prove effective 1t can be
abandoned temporanly 1 favor of radiation fellowing
which 1t may be remstituted to good effect In those
patients who develop anoreun generilized weakness
ete corticotropin cortisone or certamn other corticonds
may provide valuable additive therapy Corticotropin
and corticods produce shrinking of the tumor, stimu
Iation of the bone marrow and relief of prunitus pamn
and hyperpyrexia Used 1n conjunction with radiation
or chemotherapy they frequently depress the un
pleasant side effects of these procedures
Lxnenosarcoma.—Nitrogen mustard TEM  cortt
cotropm and cortisone have proved to be of value n
the palhation of lymphosarcoma The folic acd an
tagomsts are occasionally effective but their use
should be reserved for those cases which fail to re
spond to other forms of therapy Radiation 1s an wm
portant and useful techme 1n the management of lym
phosarcoma  Corticotropn and cortisone can be used
m conjunchon with mitrogen mustard or TEM or
alone 1 the same manner as described above
Hodghins disease with gratifymg but temporary re
sults Corticotropin and the corticoids can be particu
larly useful when the patient has become refractory
to other forms of therapy Reticulum cell lympho
sarcoma cecasionally responds to reatment with miro
gen mustard or TEM Partial remissions are usually
obtaned m case of lymphocytic lymphosarcoma and
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the best results are most often seen n cases of glant
follicular lymphosarcoma usimg both nitrogen mustard
or TEM and corticotropn or cortisone

CHRONIC MYELOCYTIC LEUREMIA~Myleran (1 4
dimethanesulfonoxy butane) may prove to be the drug
of choice m the treatment of chromc myelocytic leu
kemia Radiation 1s usually more effective than miro-
gen mustard TEM urethane and 6-mercaptopunne
(Purinethol) ThioTEPA (trethylene thiophosphor
amide) 15 beng used expenmentally, and colchicne
(and 1ts dernatives) has been employed m ths dis
ease although the latter drug does not significantly
alter the course of the Jeuhemic process Fowlers
solution may be used advantageously in the early
course of the disease however 1t must be noted that
every accepted form of therapy shows to advantage
m early myelocytic leukemia

Crrovic LyvprocyTic LEUEEMIA —This disease must
not be treated on the basis of elevation of the white
count only If the count 1s 100 000 and no anermua 1s
present, and if no symptoms referable to the disease
cause discomfort, then no therapy s mdicated Since
this disease 1s farorably mfluenced only temporanly
by radiation chemotherapy (mtrogen mustard TEM
TEPA, ThioTEPA) and corticotropin or corhicords
these agents should be used only when necessary for
the welfare or comfort of the pattent. The rule here
15 “Dont treat the blood count—treat the patient.”

Acute Leusesua.—The prognosis m acute leuherma
1s discouraging However if we consider that 1t 1s
now possible to prolong ife by months or a year or
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more we hae rewson for hope that we are on the
nght track and that e entually more rewarding results
may be obtamed If with modern therapy we can
make the terminal months of 1 chuld s hife comfortable
and free of misery this 1s of no Iittle consideration to
the patient, the family and the physieian Nitrogen
mustard TEM Myleran and urethane are of hitle or
no value Fortunately there are three groups of agents
of proved ment corticotropin and the corticoids folie
acid antagomsts and 6-mercaptopurine  Although re-
sistance to these drugs always develops 1t 1s chmcally
mmportant that there 1s no cross transfer of resistance
This makes 1t possible for example to achieve m ef

fective result with 6-mercaptopurine after resistance
has developed to the folic acid antagomsts The effects
of corticotropin or corticords are usually seen soon after
mstitution of treatment whereas 6 mercaptopurine
and the folic acid antagomists require three to four
weeks before their effects are sigmficant Accordingly
corticotropin or corticoids 15 the treatment of choice
the acutely 11l patient exther at the onset of the disease
or during an exacerbation while under treatment with
other agents Courses of therapy with any of these
three groups of agents may be given sequentally or
concurrently depending upon the climical conditton
of the patient It should be noted that the folic acid
antagomsts are usually mneffective m acute monocytic
leukemia Also all of these agents appear to be more
effective 1 chuldren than 1 adults Acute leukemia
m adults may respond to the combmnation of 6

mercaptopurme and corticotropm or corticoids The
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the best results are most often seen m cases of grant
follicular lymphosarcoma using both mitrogen mustard
or TEM and corticotropm or cortisone

CIRONIC MYELOGYTIC LEUREMIA—Myleran (1 4
dimethanesulfonoxy butane) may prove to be the drug
of choice 1n the treatment of chromc myelocytic lew
kemia Radiation s usually more effective than mtro-
gen mustard TEM urethane and G-mercaptopurmne
(Purwethol) ThioTEPA (triethylene thiophosphor
amde) 1s bemng used expenmentally, and colchicine
(and 1ts dernnatives) has been employed 1n this dis
ease, although the latter drug does not sngmﬁwnd)
alter the course of the leukemic process Fowlers
solution may be used advantageously mn the earlv
course of the disease however 1t must be noted that
every accepted form of therapy shows to advantage
m early myelocytic leukemia

CHRONIC LYMPHOCYTIC LEUEEMIA —This disease must
not be treated on the basis of elevation of the white
count only If the count 1s 100 000 and no anema 1s
present, and 1if po symptoms referable to the disease
cause discomfort, then no therapy 1s mdicated Since
this disease 15 favorably influenced only temporanly
by radiztion chemotherapy (mtrogen mustard TEM
TEPA ThioTEPA) and corticotroptn or corticoids
these agents should be used only when necessary for
the welfare or comfort of the patent The rule here
1s “Dont treat the blood count—treat the patient”

Acute Leukeana.—The progoosis n acute Jeuhemia
1s discouraging However 1f we consider that it 15
now possxble to prolong life by months or a year or
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Iymphoblistomas  particularly n the ewrly stages of
the disease when the lesions are mmunal in size Ni
trogen mustard and TEM are generally most useful
Corticotropin and corticords will temporanly reheve
pruntus and promote healing of the lesions

PHARMACOLOGIC PROPERTIES OF HORMONES
AND DRUGS

Corticotnorin anD CORTICOIDS

Cormicornorrn  {ACTH  adrenocorticotropie hor
mone) 1s avulable s aqueous and gel solutions n
standard and high potency form but the most con
vement form 15 the lugh potency gel because of the
ease of admmistration and the need for only one
Jection a day or every two days m comparison to the
necessity of giving the aqueous solution every four
hours for miximum effect For more rapid effect 1t
can be used 1n 10 per cent dextrose by slow mtraven
ous drip over a 12 hour period For maximum cortical
stmulation 80-100 umts of corticotropm gel (40 umts
per cc) 15 given once daily for two or three days and
graduall duced to a mamt dose of 2040
umts a day depending on the condition treated Be-
cause the drug 1s given daily the patient 15 usually
mstructed m the msulin technie using a U40 syrmge

Corticotropin 15 useful m acute leukemia the
lymphomas chrome lymphatic leukeria and multiple
myeloma and 1s also of value with radio or chemo
therapy m blocking some of the myelord depressmg
effects and radiation sickness At tumes 1t gives good
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use of very large inhal doses of prednisone may prove
to be the treatment of choice According to some
mvestigators corticotropin and cortisone are contramn
dicated 1n acute myeloblastic and monocytie lenhemta

MuLtpLr MyELOMA —Relief of pam has been re
ported followmng the use of stilbarmdine, however
since this drug 1s very toxic and 1ts effectiveness m
multiple myeloma 1s uncertain 1ts value mn this disease
1s doubtful Urethane 1s occastonally of value, but 1ts
effects are usually not seen until after four to eight
weeks of treatment and only a small proportion of
patients exhibit a good response Corticotropin ind
the corticoids provide temporary beneficial effects 1n
about half the cases of this disease

BroncuoceNIC CANCER

In cases m which radiation 1s madvisable or must
be postponed mitrogen mustard or TEM can often
be used advantageously Behef of pun cough and
dyspnea are frequently achieved The effectiveness
of chemotherapy 1s usually of short duration and 1t
must consequently be considered as a temporary al
though mmportant part of the mwngement of bron
chogenie cancer Corticotropmn and corticoids are of
specxal palhative value m improving the arway and
decrersing edema bronchial secretions and spasm

CANCER OF THE SKIN

Chemotherapy can often provide relef of pruntus
and regression of the lesions of mycosis fungoides and
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are being obtamed 1 certun cases of acute leuherma
1 adults with doses of 1 Gm daily for 10 days followed
by maintenance doses of 50-100 mg duly The dura
tion of such remissions has yet to be determmed Some
mvestigators have used up to 5 Gm duly This drug
n doses of 100 mg 2 day or less 1lso produces great
palliation 1 certain cases of mtracramal metastases

Large doses and prolonged therapy with all of
these drugs produce Cushing s syndrome with sodium
retention potassium loss msomma peptre ulcer, nerv
ousness euphona and occasionally mental disturb
ance Derangements of protemn synthesis and carbo
hydrate metabolism depression of the thyroid amenor
thea and osseous decaleification may oceur, and the
physician must be alerted to these effects and reduce
the dose as idicated Abrupt cessation of therapy
with any of these drugs will produce acute although
temporary adrenal msufficiency

ANDROGENS

The choice of androgen 1n the treatment of cancer
depends to some extent on which route of admimstra
tion 1s preferred The dose of methyltestosterone 15
100 mg per day orally 1n women who have cancer
of the breast Methyltestosterone has been reported to
produce hepatitis and this may contramdicate its use
m some cases Testosterone propionate 15 given ntra
muscularly m doses of 50-100 mg three times weekly
Androgen therapy should be continued for 8-10 weeks
1 order to ascertain 1its effect Androgens will usually
provide a sense of well bemg and may often bring
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palliation 1n termmal states of any type of malignancy,
reducing hyperpyrexia, nausea vormting anorexia and
anem1 Sometimes 1t appears to be of greater value
than the corticoids

CORTISONE ACETATE 15 useful 1n the same condition
s corticotropm The mrtial dose of cortisone acetate
1s usnally 200-800 mg a day, with gradual reduction
to 75-100 mg for maimntenance therapy Its action 15
more rapid but less prolonged by mouth than by the
mtramuscular route

Hyorocortisone administered 1 about two thirds
the dose of cortisone has the same physiologic re
actions as cortisone and 1s effective orally The ant
mflammatory reaction may oceur 2 httle more rapudly
This corticord 1s available m alcohol solution for 1n
travenous therapy For rapid cortical effect 100 mg
of hydrocortisone 1n 50 cc alcohol 1s diluted m 500~
1000 cc of 10 per cent devtrose and given by ven
over a four to six hour period The concentrated
alcohol solution must never be given undiluted

PrepvisoNe (Meticorten Deltasone Deltra ) 1s effec
tive m the same condttions 1s corticotropin, cortisone
and hydrocortisone but has the advantage of having
less effect on the mineral metabolism and therefore
can be given 1n relatively higher therapeutic doses
without producing as profound changes mn sodium and
potassium metabolism  Nonspecific pallative effects
can be obtamed m metastatic cancer with doses of
20-50 mg daily It appears to be the steroid of choice
mn lymphomas frequently controlling these diseases
for months with 40-100 mg daly Promising results
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per cent solution of sodmm citrate may be used to
control 1 runaway hypercalcemin Corticonds are also
useful 1n hyperealcemta, and 200 mg cortisone (or 1ts
equnalent) dally can be employed In the femnle
estrogens usually provide a sense of well being but
the physician must nevertheless be alert for those n
stances 1n which these hormones provoke an exacerba-
tion of the malignancy The abrupt cessation of
therapy will produce utenme bleeding in any female
regardless of age In the male these hormones will
provoke loss of hibido and panful gynecomastia

Foric AcIp ANTAGONISTS

The two most commonly used agents 1 this class
are AMINOPTERIN and METHOTREXATE (also known as
amethopter) The usual oral or intramuscular dose
of aminoptenin 1s 025-05 mg and that of methotrex
ate, 2-5 mg The drugs are given three to six
times weekly and can produce dramatic hematologic
changes Daily studies of the blood and hematopoietic
system are prerequisites to the proper use of these
agents in the early stages of treatment Later when
the hemogram 15 stabilized these observations may
be reduced to once or twice a week The more serious
Teactions to these agents are leukopenmia and hypo
plasia of the bone marrow Lesions of the mucous
membranes are an early sign of mpending duficulty
Bleeding 1n the gastromtestmal tract 1s usually but
not always preceded by diarrhea In any event, diar-
thea should be a sufficient bass for cessation of treat-
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about an mcrease n body weight They produce 2
retention of sodmm, and the resulting edema may
provoke congestive heart failure Hypercalcemia may
also occur especially in patients with osteolytic me
tastases The untoward effects of androgen therapy
women mclude hiwrsutism  deepening of the voice
acpe enlargement of the clitoris and an increase m
Libido which may be severe enough to produce erotic
1sm Masculimzation of women may appear with doses
of testosterone propionate as small as 100 mg per
month The so called ‘androgens of low androgeniaty
are of no greater value m cancer of the breast smce
the effective dose must be large enough to produce
virtlism stmilar to that resulting from testosterone
propronate

EsSTROGENS

Daethylstilbestrol and ethiny] estradiol have the ad-
vantages of high potency oral effectiveness and rela
tively low cost The usual dose of diethylstilbestrol 1s
15 mg daly, and that of ethmyl estradiol approxt
mately 3 mg daily These doses are 15-30 times larger
than those used for replacement therapy The common
side effects of estrogens include nausea emests and
anorexa More sertous are edema and hypercalcemia
which may occur as the result of continuous admmms
tration of estrogens Rising calcium levels in the blood
should indicate the need for prompt discontinuation
of estrogens and measures should be taken to insure
an adequate flud intake As an emergency device the
ntravenous admunistration of 250-500 cc of a 25
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Mirznan

Myleran (1, 4 dimethanesulfonoxybutine, known
expenmentally as GT 41) 15 one of the more promis
ng new agents m the treatment of leuhemn It 1s
effective orally and appears to be more selectne
its action on myeloid cells than mitrogen mustard or
the fohe and antagomsts 1t 1s particularly useful in
those cases of chrome myelocytic leuherma which
have failed to respond to radiation therapy It has a
relatively rapid onset of action and produces msmmal
effects on the lymphocytes and platelets except when
large doses are used Careful hematologic studies
should be made daily during the early stages of treat
ment and at least once weekly thereafter Myleran
should be discontinued 1 there 1s evidence of depres
sion of bone marrow function If there 1s a sudden
drop w the leukocyte count during the mtial treat
ment with Myleran the drug should be withheld until
the nadir 15 reached Therapy can be remstituted when
the white blood cell count begins to nise Oral doses
of 2-8 mg daily have been used to produce the de
swed decrease mn the leukocytes which 1s usually well
developed after about three weeks of treatment The
duration of the remission may be as long as 12 months
and repeated courses of therapy have been used to
advantage The toxic effects of overdosage are throm
bocytopenia and hypoplasia of the bone marrow

Unlike the folic acid antagomsts there 1s no speaific
antidote
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ment with these agents Thrombocytopema also may
be so severe as to warrant discontinuation of therapy
Alopecia sometimes occurs with long term therapy
The term “folc acid antagomst” 1s perhaps unfortu
nate but 1t 1s entrenched mn the hterature and there
would be little use m disputing 1t at this bme That
these agents do not act as antagonists to folic acid
man has important chmeal sigmficance The drugs act
as antimetabohtes by preventing or interfering with
the conversion of folic acrd (pteroylglutamic acid) to
folinic acid (citrovorum factor) Therefore, 1t follows
that folic acid 1s of no value as an antdote to the
toxicity of ammopterin or methotrexate Folme acid
(ertrovorum factor) on the other hand s an effectve
anhdote Unfortunately, the administration of folinic
acid  although 1t counteracts the toxicity of these
agents also negates their effectiveness i the treatment
of leukemia

FowLER s SOoLUTION

Fowler s solution (potassium arssmite solution NF )
1s used 1n the treatment of chrome myelocytic leu
kemua Its use 15 based on the depressing effects of
morganic arsemc on the formation of white blood
cells The toxic effects of Fowlers solution are ac
cordingly the same as those of arseme Consequently
any consideration of its use must involve a comparison
with the effectiveness and toxicity of other chemo
therapeutic agents such as Myleran
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wtra artenally Nitrogen mustard 15 given n smgle
doses of 01 mg/hg b1d for 2-3 davs or once duly
for 4-68 dvys Thus, the total dose n aither schedule 1s
04-06 mg/hg Giung 25 mg chlorpromazine (Thort
zne) orally onc hour before the admmstration of
nitrogen mustard helps to prevent nauset and emests

URETHANE

Urethane (ethyl carbamate) 1s unlihe mitrogen mus
tard and some other chemotherapeutic agents m that
1t does not have any specinl affimty for rapidly pro
Iiferating cells It resembles the other agents, however
1 producmng the desired depression of bone marrow
function Its effects are sometimes so rapwdly pro
gressive that an aplastic bone marrow (with severe
leukopenia and anemia) may require immediate ces
sation of therapy The seditive charactenistics of
urethane are usually not troublesome except n am
bulatory patients Nausea emesis vague gastromtesti
nal discomfort and hepatic damage have been re
ported Urethane 15 given orally in the form of enteric
coated tablets i order to munmze the local gastric
uritant properties of the drug The usual dose n leu
kemia 15 1 Gm t1d until the leukoeyte count falls
to about 20000 In multiple myeloma the dose 1s 1-2
Gm t1d untl the desired result 1s achieved (usually
48 weeks) The low cost of urethane the ease of
admumistration, and 1ts effectiveness 1n reheving fever

skeletal pain and hematologic abnormalities make 1t
a desirable agent
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NrrroGEN MUSTARD

The cytotoxic effects of mitrogen mustard (me
chlorethamine NF Mustargen) are very simtlar m
many respects to those of radiation Therefore cre
ful hematologic studies should be made before gning
mitrogen mustard after radiation therapy, or vice versa
m order to make certain that sufficient tume has
elapsed for recovery of bone marrow function Withm
a day or two following the admmstration of mtrogen
mustard a lymphocytopema occurs which becomes
maximal m about a week The leukopenia thrombo
cytopemia and depression of bone marrow function
limit the dosage of nitrogen mustard during any course
of therapy Granulocytopenia and 1 dechne mn both
the red blood cell count and hemoglobrn are character
1stic consequences of therapy with mitrogen mustard
Nausea emesis amenorrhea and depression of sper
mﬂtOgEnESlS are among the other common reactions
Nitrogen mustard 1s a vesicant agent and 1ts local
toxierty 15 such that a special techme must be used
for its admmustration The drug 1s usually given n
travenously with every precaution taken to prevent
its leakage into the subcutaneous tissue where 1t
would produce sloughing A rapid flow of saline solu
tion 1s mtroduced intravenously, if there 15 no evidence
of leakage the flow 1s stopped temporansly while the
mtrogen mustard 1s injected and then 15 agam given
at the previous high rate for a few minutes In some
cases 1t 15 possble to focus the effect of mirogen
mustard on a speafic tissue by mjecting the drug
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some promise of bemng a relatnely safe and useful
agent These compounds are chemscally, and 1 some
ways pharmacologically, related to mtrogen mustard
and TEM ThioTEPA appears to be effectne orally
and can be given by intravenous or intramuscular m
Jection without danger of venous thrombosis and with
Iittle or no nausea or emests The limting factors are
the same as those of mitrogen mustard namely, leu-
kopenta thrombocytopema and depression of bone
marrow funchon Therefore 1t 15 recommended that
hematologie studies be made duly dunng the early
stages of treatment with ThioTEPA and at least once
weekly dunng mamntenance therapy The dosage of
ThicTEPA m chrome leuhema varies according to
the hematologic findings and the clinical requirements
Harry Shay et al (AMA Arch Int Med 92 625,
1953) used 2 5 or 10 mg intramuscularly The total
dose vanied from as lhittle as 28 mg to more than 500
mg In chrome leukerma ThioTEPA 1s given as
needed until the desired hematologc response occurs
the mimmal effective mamntenance dose 1s used there
alter It 15 recommended that the patient recewve a
hlgh fluid intake There have been conflicting reports
of the usefulness of ThioTEPA m solid tumors

6 MERCAPTOPURINE

This drug (Purmnethol) acts as an antagomst to
hypoxanthine and adenmne and 15 thus an antipurme
It differs from the folic acid antagonssts both by 1ts
mechanism of action and by the fact that there 1s no
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TRIETHYLENE AMINE (TEM)

TEM 1s considered to have the same type of cyto
toxic action as that of mtrogen mustard It has signifi
cant advantages however, in that TEM 1s effective
orally and produces less nusea and emesis than does
nitrogen mustard The absorption of TEM from the
gastromtestinal tract 15 somewhat erratic however
absorption can be ficihtited by the simultaneous
admmustrition of sodum bicarbonate Oral dosage
schedules range from 5 mg daily for from 2 to as many
as 10 successive days Two grams of sodium bicar
bonate are usually given orally with each 5 mg dose
of TEM It 1s important to note that the masimal effect
of TEM usually occurs about 10 days after mibation
of therapy therefore time should be allowed for these
effects on the bone marrow to be assessed before
starting a new course of therapy or continumng the
admmistration of TEM This delay in the onset of
action makes TEM less desirable than mtrogen mus
tard 1 cases where a rapid effect 1s needed The
systemic toxicity of TEM and the precautions attend
g 1ts use are m general the same as those of mtrogen
mustard

ETHYLENE PHOSPHORAMIDE DERIVATIVES

Three of the ethylene phosphoramide derivatives
which have been studied clinically are DEPA (di
ethylene phosphonmxde) TEPA (tnethylene phos
phoramide) and ThioTEPA (triethylene thiophos
phoramlde) Of these three ThioTEPA seems to have
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A Cancer Res 211 1953) reported on the use of
OPSPA 1 more than 100 patients with sohd tumors
who were observed for peniods of 118 months The
drug was gnen ether mtramuscularly, nto serous
cavities or directly into the tumor There was some
evidence of temporary pallintion wlich should en
courage further 1nvestigation of the use of this agent
Like the other ethylene phosphorimide denvatives
OPSPA can produce 2 severe leukopenia

Studies m animals are being carred out with mamy
other chemical compounds some of which are under
gomg clmeal tral Among these are agents such as
azasermne demecolcin 6-thiogutnine azaguanine and
desoxypyndoxme
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known antdote to 6-mercaptopunme It 15 important
that complete hematologic studies be made daily
during the mutial stages of therapy and at least once
weekly thereafter Since the mawmal effect on the
hematopoietic system may be delayed for several days
the drug should be discontinued temporanly at the
first s1ign of a precipitous fall 1n the white blood cell
count Toxicity anising from overdosage mcludes hem
orrhage leukopenia anemia and thrombocytopenta
Dosage of 6 mercaptopurme must be adjusted on the
bass of the hematologic and clmical findings Usually,
25 mg/kg per day orally 1s the imital dose If after
one month of treatment there 15 no evidence of de
pression of the leukocytes and no chmeal mprove
ment the dose 1s mcreased up to 5 mg/kg datly If
the leukocyte count falls the drug should be discon
tinued and after the count has remuned copstant for
several days or begins to nise a surtable mamtenance
dose should be mtiated It should be remembered
that unlike some other chemotherapeutic agents 6-
mercaptopurme must be given 1n maintenance dosige
if an early relapse 15 to be prevented It 1s best to seek
the minimal effect dose of this drug at all times and
especially 1 those patients with impaired renal
function

EXPERIMENTAL AND MISCCLLANEOUS AGENTS

OPSPA (ovxapentamethylenediethylene thiophos
phoramude) 15 a recent addition to the ethylene phos
phorarmde denvatives A R Curren ¢t al {(Proc Am
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surgeon who 1s capable of relieving the patients pam
by an operatnve procedure The two procedures ob
viously go hand 1 hand and represent 1 form of
medical teamw ork

The general surgical procedures discussed here are
those that are used primanly in dealing with patients
afflicted by a malignant discase that has reached an
advanced stage The operations mentioned do not n
any sense constitute defimtn e therapy of any specific
cancer The discussion 1s confined to certan pro
cedures which may extend life and alleviate pain and
discomfort of meurable neoplstic disease

GENERAL CONSIDERATIONS

Before attempting to analyze special situations call
mng for surgical mtervention i the care of patients
with advanced cancer certan basic considerations
should be reviewed They are common to practically
all patients with this form of illness and they form
the background n which the surgeon develops the
tactical approach which he must apply to the treat
ment of hus patient

TyPE oF NEOPLASM —Cancer must usually be con
sidered m the category of chromic rather than acute
Ullness This 1s true even of the far advanced cancer
no longer amenable to definitive therapy as well as
of the early neoplasm The degree of chromaty, how
ever depends on many factors The most important
15 the histological type and biologieal characteristics
of the specific neoplasm This can best be illustrated
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Surgical Procedures m Control

of Pamn 1 Advanced Cancer

AN oLpER PHYSICIAN used to admomsh s residents
Cure some help many comfort all At no other
time m the practice of medicine can the physician
apply this advice more aptly than when he 1s treating
a patient suffering from cancer that 1s incurable from
its outset or for which treatment has failed
Before embarking upon a discussion of specific pro
cedures that may be applied to situations created by
mahgnant disease 1t 1s necessary to realize that the
surgeon 1s but one member of 2 medical team avail
able to treat the pamn and distress of patints with
advanced cancer Any efforts on the part of the sur
geon to help his patient must be carned out within
the framework of the capabilities of the entire medical
team For example 1t would seem 1l advised mndeed
to prolong the life of 2 patient who 15 suffering from
advanced cancer of the cervix hmted to the pelvis
by diverting the urnary stream 1f one failed to take
nto consideration one member of the team a neuro

148
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Extext oF LEsion —The estimation of the local an
atomic extent of a neoplism and of the presence or
absence of metastases, even though not absolute, gives
some msight mnto the patients prospect for continued
sunvival Cancer may destroy ats host in many different
ways Local extension of the pnmary lesion regard
less of its metastases may destroy some organ or
function that 1s vital to the patients bodily economy
By metastases, a cancer may reach the syme end point
and there are other ways i which the parasitic growth
overwhelms the bodily cconomy of the host on a
quantitative basis Obviously, then the greatest pal
hation and extension of Lfe may be expected 1 n
stances m which the tumor 1s destroying its host
through 1ts local effect Advanced tumor limted to
the pelvis 1s an excellent example of such 1 situation
Many patients die of advanced cancer of the uterus
or prostate without evidence of extension of the neo
plasm outside the anatomic confines of the pelvis
Death from cancer hmited to the pelvis not infre
quently occurs 1n rectal and bladder cancer although
this 15 not as common as mn prostatic and uterine can
cer In all these mstances obstruction of the urinary
excretory system at the lower third of the ureters
contributes heavily to the mortality rate Since all
of these lesions tend to produce obstructive hydro
nephrosis with pyelonephritis, hadney failure with
uremia 1s a fauly common cause of death Pamn 1s
similarly a common problem 1n that by local extension
the sciatic plexus of nerves very shortly becomes m
volved 1n tumor There are surgical methods to correct
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by means of the survisal curves of patients who have
various types of cancer but are treatable Falure of
spectfic theripy m curable cases gives us a fur picture
of some of the characteristics of vartous cancers In
some cases failure 15 prompt as 1s death from farlure
m others failure occurs and 1s sustamed over 1 long
peniod of time It 1s known, for example that patients
with mcurable breast cancer usually die within the
first two years after the diagnosis was made However
a surpnising number of patients whose breast cancer
has been deemed ncurable contmue to survive even
longer than five years—the yardstick famihar to all
who treat cancer On the other hand most melanocar
cmomas when moperable are fatal wathin 12 months
This disease then 1s apparently less chrome n 1ts
evolution than 1s breast cancer Agun there are pa
tients who have survived amazing lengths of time
with known imcurable melanocarcinoma As a larger
number of tumors are studied 1n this manner 1t be
comes fauly evident that each speufic histological
type of lesion has a natural history of its own deter
mined primanly by sts biological characteristics Each
has predilections as to the anatomie sites at which the
primary tumor anises Each spectfic tumor has some
characteristic manner 1n which it metastasizes as well
as a manner i which 1t produces local destruction
Unfortunately at this time we are unable to predict
accurately the biological growth charactensstics of any
gien tumor furthermore we are unable to select the
mdvidual who 1s destined to survive any appreciable
length of time whether treated or not
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damage complicate the patients problem the surgeon
mght 1 the face of ncurble discase be justified n
choosing the simpler operatne procedure This type
of reasoning would not, however apply to a patient
with chmeally curable rectal cancer even though his
problem was comphcated 1n the manner just described
The final decision 1 balancing the general physical
status of the patient with the proposed operation must
rest primanly on the surgeon and be governed by his
experience Since there 1s no exact guide to such de
astons the evaluation of nisk 1 a patient can usually
be summed up 1n the simple staitement “What 1s best
for the patient 1s best for the doctor ”

ATTITUDE OF PATIENT —The attitude of the patent
to any situation created by the disease varies tremend
ously 1t 1s given direction and impetus by numerous
factors many of which are immeasurable They are
more thoroughly evaluated m Chapter VII Attitude
1s mentioned here only as 1t relates to the employment
of surgical therapy In the long run the final answer
to any surgical problem 15 the patients clear under
standng of the situation and hus acceptance or rejec
ton of the surgical plan of treatment

The precedmg paragraphs outline 1 the general
way the key factors which a surgeon must consider in
deciding on a course of treatment for hus patient The
procedure must offer some degree of alleviation of the
Patients symptoms  esther as a result of the operation
tself or 1 conmjunction wath some other form of
therapy The relief of pamn of course 1s of paramount
'mportance However the rehef of any form of dis
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both of these difficulties and achieve extension of life
and rehef of pamn m a fair number of these patients

Type oF pisapiLiry —Death from any specific type
of cancer 15 ndeed protean It usually occurs when
some vital function or functions are destroyed Even
though a tumor 1s far advanced and incapable of cure
1t 15 often possible for the surgeon to restore or sub
stitute for some vital function that 1s becoming lost
to the disease and to postpone death at least tem
porarily Intestnal obstruction that results from the
mvasion of the bowel by a neoplasm 15 an excellent
example m this case, simple surgery gives much relef

GENERAL PHYSICAL STATUS OF PATIENTs —It has often
been said that there are few if any medical contra
indications to the treatment of cancer This statement
apphes primanly to those lestons which are amenable
to defimtive attack and provide the patrent with the
hope of a reasonable chance for survival However
this attitude 1s not generally applicible to the mdt
vidual in whom 1 malignant neoplism has dev eloped
to the pomnt where death 1s wevitable In such a case
the physician must make a serous effort to evaluate
the possible rewards of a surgical procedure agamst
the poor outcome of treatment which might result
from the presence of some secondary complicating
organic illness Not infrequently this problem amises 1n
connection with rectal cancer Even m the presence
of hepatic metastases patients hve on the whole as
long and most assuredly more comfortably after an
abdominal permneal resection of the rectum than after
a sumple colostomy But should extens:ve cardiac
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chest tend to produce respiratory obstruction (1)
tumors that are pnmary within the tracheobronchial
tree (pnmary bronchogenic cancer), (2) far advanced
cancer occurring within the low er portion of the upper
third or the middle third of the esophagus and (3)
tumors ansing primanly n the mediastinal lymph
nodes (as, for example, lymphomas) or as the result
of metastatic cancer 1n the mediastinal nodes particu
]arly 1 the region of the pulmonary hilus Respiratory
obstruction has occurred s the result of metastatic
disease m the mediastinal lymph nodes secondary to
primary lung, esophageal and breast cancer, to cite but
a few examples When respiratory obstruction results
from cancer within the thorax, the surgeon 1s at a loss
to supply the patient with any adequate airway Al
though there are reports that airways have been pro
vided surgreally through the thoracie wall, these opera
tons have usually been done after trauma to the
thorax wath mjury to the tracheobronchial tree rather
than 10 an effort to relieve the obstruction produced
by a malgnant neoplasm within the chest Most re
Spuratory obstruction at this level that 1s caused by
cancer results not so much from extrinsic pressure on
the tracheobronchual tree as from direct mvasion of
this structure Hence the decompression operations
(stemotomy) that have been carmed out with some

egree of success 1n rapidly expansile lesions within
the chest (that 15, aortic aneurysm) are not applicable
to the treatment of wvaswe cancer Lattle or nothing
can be accomphished by surgical techmics to rcheve
the Tespiratory obstruction within the chest that 1s
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comfort—for example asphyxia hunger thust mtest:
nal cramping nausea or vomiting—1s about on a par
with relief of pain The abihty of an operative pro
cedure to extend life so long as that life remains com
fortable 1s also to be desired, but no physicran 15 re
quired on moral grounds to extend the kife of a patient
which when extended, would only make the patient
more miserable The only situation that demands this
heroic form of treatment must amse at the specific
request of the patient. The operative nisk of any con
templated surgical procedure must be estimated, and
this estmate must be presented to the patient when
the proposed procedure 1s discussed 1n order that he
may apply 1t to hus scale of values 1n erther accepting
or rejecting the advice of his surgeon

SPECIFIC SITUATIONS REQUIRING SURGICAL
INTERVENTION

RespiraTORY TRACT

Obstructions of the respiratory tract that result from
1vasive cancer are conventently divided into two mamn
groups The first consists of obstructions that anse
within the thorax below the suprasternal notch The
second group consists pnmarly of tumors that mvolve
the resprratory tree above this pomt This division 1s
actually not quite this arbitrary since the surgeon 1s
usually unable to relieve respiratory obstruction wathin
the thorax but can restore an adequate awrway when
obstruction occurs within the larynx or above it.

Three major groups of tumors occuring within the
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out this procedure as n electne operation Urgent
tracheotomies re best done under Jocl anesthesi
however as a hfesaving procedure when time 1s an
mportant factor anesthesrr 15 not necessary The
hypox produced by the respiratory obstruction
such emergencies tends to dull the patient and acts
as an anesthetic by itself

Every physician should be capable of carrying out
a tracheotomy when the occasion arnses, for the pro
cedure 15 simple After proper preparation and local
mfilration of 10 per cent procune (time for this
should not be wasted 1 urgent situations) a simple
longitudinal meision 15 made n the midlme of the
nech and carried down through the mbbon muscles
above the 1sthmus of the thyrord The lower border
of the cricod cartilage and the first three tracheal
rings are exposed by the division of the pretracheal
fascia The second or third tracheal ring 15 grasped by
a fine sharp hook and a lmear mecision 15 made to
diide the second and third trachenl ring opening the
arway A small block of cartilage 15 exaised from each
of these rings to assure a patent awrway A tracheotomy
tube with 1ts obturator 15 then nserted nto the trachea
and the obturator removed The tube 15 tied 1 place
around the neck and the mcision 15 closed by inter
tupted black silk sutures 1n anatomic layers to close
the skin around the tracheotomy tube This arrway
1s kept clean by means of wtermittent suction when
ever necessary In extremely urgent situations it may
e y as a prel measure to wsert a
large no 13 gauge needle mto the trachea or to thrust
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caused by primary or metastatic cancer Such relief
remaimns a problem for the radiwtherapist

Above the level of the suprasternal notch the en
croachment of a cancer upon a patient’s arrway be
comes another problem but by and large obstructions
m this are can be handled 1n a satisfactory manner
Obstruction usually occurs as it does withm the
thorax, by direct imasion of the tumor and this 1n
vasion gradually obhterates the awrway by the very
bulk of the tumor rather than by pressure effects Most
frequently obstruction 15 caused by a primary ep
dermord cancer ansing within the larynx but far ad
vanced lesions of the base of the tongue and of the
hypopharynx mav also obliterate the airway Cancers
within the oral cavity or nasopharynx seldom produce
an obstruction of such seventy that the patients ar
way 1s 1n actual danger Occasionally primary cancers
ansing m the thyroid or parathyroid may mvade the
trachea and cause Tespiratory obstruction however,
this 15 not the usual course of these neoplasms Only
rarely do cervical lymph nodes that have become m
volved, erther m primary tumors of lymph node onigin
or 1n matastatic cancers enlarge suffictently and 1nvade
the larynx or trachea to produce obstruction

It 15 quite feasible to short cireuit the respiratory
passages by means of a tracheotomy Occasionally this
procedure must be carried out as an emergency when
respiratory embarassment jeopardizes the patient s hife
In ordnary arcumstances however the gradual de
velopment of stridor and progiessive dyspnea provide
an adequate warmng It then becomes possible to carry
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swallow lus own secretions represents the lesser of the
two evils Ideally, the ultimate 1n pathation 1s achieved
by resechon of the offending lesion However, when
this cannot be accomplished because of a nonresect
2ble lesion resort must be made to some other device
Oftentimes  cven though the hypopharyngeal and
esophageal cancers nre moperable and mcapable of
cure radiation therapy will make 1t possible for the
patient to swallow and do much to rehieve the pamn
and discomfort at lexst temporanly

Within the oral cavity, lesions nvolving the floor of
the mouth, gmgna buccal mucous membrane and
tongue can, if uncontrolled severely upset a patients
nutrition and fluid balance In this situation, there 1s
no actual mechanical obstruction but mvasion of the
oral and pharyngeal musculature make mastication
and swallowing mechanically difficult and extremely
pamful, and this 15 a ternfic deterrent to an adequate
mtake of food and water

Lesions ansing m the oropharynx can usually be
carcumvented by the simple msertion of a plastic nasal
feeding tube Recent mprovements n the types of
feeding tubes available and of tube feedings make 1t
possible to sustam a patient comfortably for weeks
and even months if necessary Extension of the pa
tients life 1n this manner will provide the time needed
for other members of the medical team to achieve re
Lef of pamn In lesions which obstruct the digestive
tract at the hypopharynx or below 1t 1s usually not
possible to pass such a feeding tube and conse
quently some sort of operative procedure must be car
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a tracar mto the trachea to provide adequate ventila
tion while equipment 1s bemng secured to carry out
the tracheotomy

UrreR DIGESTIVE SYSTEM

Lesions producing obstruction mn the upper digestve
system occur most frequently from the level of the
hypopharynx to the pylorus of the stomach In the
hypopharynx and esophagus these cancers are usually
epidermod 1 character They may occur anywhere
within the anatomic region but are seen most fre-
quently 1n the lower third of the esophagus mnext in
order of frequency at the level of the hypopharynx
then 1 the upper thud and fnally m the mddle thrd
In the stomach adenocarcinoma located esther at the
cardioesophageal junction or at the pylonic outlet are
the primary offenders so far as the production of
obstruction 1s concerned

The most miserable symptoms of an obstruction of
the upper digestive system are dysphagia, regurgita
tion nausea and vomting stiching pain within the
chest and aspiraton of gastromtestal contents mnto
the trachecbronchial tree as a result of vomiting or
regurgitation People who are unable to swallow etther
food or hquids pensh very shortly unless a substitute
1s provided to cwrcumvent the mabiity to mamtamn
therr nutmtion and fluid and electrolyte balance
Trouble also anses from the ability of these ind:
wviduals to swallow therr own secretions from the res
prratory tract and the salivary glands However if
nutrition can be mamtamed the patients wmability to
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tumor infiltrating the stomich wall This operation
makes 1t possible for the patient to resume eating and
dnolung 1n a normal manner However, in mstances
of stomach cancer m which the obstruction 1s at the
region of the pylorus and the stomach 15 diffusely 1n

filrated by cancer 1t1s impossible to perform a gastro
jelunostomy It 1s then necessary to utihze the small
bowel as the site mto which flmds and feedings are
administered In the estremely poor nsk patient, 1
simple Witzel type of jejunostomy may be performed
The jejunostomy should be done as close to the hga

ment of Treitz as 1s techmenlly feasible 1 order to
utihize the lrgest possible absorbing surface of the
small bowel In the better nsk patient the dnvided
Roux Y type of jejunostomy may be carried out with
anastomoss of the upper portion of the divided bowel
m an end to side fashion with the jejunum below The
portion of the Y to be carned out as a Jejunostomy
must exceed eight mches m length Segments of bowel
shorter than this facilitate the regurgitation of bowel
contents through the ileostomy stoma and such re

gurgitation causes marked skin excoriation which can
become quite troublesome If the feeding loop 1s long
ehough regurgitation 15 never much of a problem

Some caution must be used n both the speed of ad

munistering the tube feedings and their concentration
when introduced mto the small bowel Concentrated
feedmgs cannot be tolerated mitially and are usnally
followed by diarthea and cramping In some 1nstances

When admimstered farrly rapidly these feedmgs pro

duce Symptoms simlar to the dumping syndrome that
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ned out to alleviate the patient’s mabihty to swallow

Lesions producmg obstruction at the level of the
cardiesophageal junction or above can be creum
vented by means of a sumple gastrostomy Many types
of gastrostomues are described 1 the standard oper
ative texts However the simplest type, a Stamm gas
trostomy can be carried out with very hittle operative
trauma The operation may be readily completed util
1zing mtercostal block and nfiltration type of anes
thesia and will provide for many months a stoma
adequate for the nutrition of the patient The pro
cedure 1s usually carried out through a left rectus
muscle-splitting incision placed ngh m the left upper
quadrant A stab wound 15 made mn the anterior wall
of the stomach through which 1s passed a large Pezzer
catheter Three concentric purse string sutures are
placed about the catheter and tied The antertor wall
of the stomach 1s anchored to the panetal peritoneum
by means of wterrupted sutures The abdommal m
cision 1s closed 1n anatomic layers about the catheter
A stenile dressing 1s apphed and vsually within 12-24
hours fluds may be given through the new opening
This type of gastrostomy functions as well 1n most
cases as the more complicated varieties

In cancer of the pylorus of the stomach which 1s
still limuted to the area but locally nonresectable to
mantam the contmuty of the gastromtestnal tract 1t
1s best to by pass the tumor by means of a gastro
enterostomy The locatton of this short cireaiting
operation depends largely on the region of the stomach
which 1s most dependent and yet well away from
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(when metastases have occurred either to hver or to
pentoneum, or the pnmary tumor has diectly n
volved other viscera or the abdominal wall), the lesion
still develops slowly and much ean be done to prolong
a patients life and make exustence more comfortable
With knowledge of the behavior of this type of eancer
1t then seems best to resect the primary lesion, when
ever possible This should be done not only because
these lesions produce mtestinal obstruction but also
because they are a constant source of chromc blood
loss and infection, complications which take therr toll
by gradually sapping the patients general physicl
condition and sense of well being If because of the
extent of the primary lesion 1t 1s not possible to ex
cse 1t the gastromtestinal tract must then be diverted

In the case of obstruction of the distal half of the
large bowel (left colon and rectum), a colostomy 1s
required Because of the flnd conserving function of
the colon when a diversion of the large bowel 1s
necessary as much unaffected bowel must be spared
as possible m an effort to produce a colostomy that
can be adequately controlled The so called wet
colostomy leaves much to be deswred both from the
physicians and the patients pomt of view Where
colostomies are used to divert the fecal stream as a
Permanent measure the completely divided type of
colostomy 15 by all odds preferable to the simple loop
type The former elmimates the possibility of spillover
of fecal matenal 1nto the distal loop and more ef

fectively defunctionalizes the bowel distal to the
colostomy site
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follow s subtotal gastric resection However, if nutntne
solutions are started slowly, these complcations cn
usually be worded or at least mimimzed

LowER DIGESTIVE SySTEM

Dysfunction of the lower digestive tract produced
by advanced cancer imphes wtestmal obstruction, al
though occasionally the development of an mtra
abdomunal abscess with the formation of fecal fistulas
heralds the presence of far advanced bowel cancer
Simple mechanical mtestinal obstruction 1s encount
ered more frequently, however than any other smgle
complication 1n tumors ansing i this anatomic loca
tion and an obstruction from advanced cancer m the
lower digestive tract usually ymphes a cancer of the
large bowel Although primary tumors of the small
bowel are infrequent small bowel obstructions some
tunes occur 1n the late phase of large bowel cancer
or cancer of other mtrr abdominal viscera and usually
result either from the dwect mvasion of the small
bowel by such a lesion or from the progression of
pentoneal implants

No matter what the cause of mntestinal obstruction
there are certan principles which the general surgeon
must keep 12 mund when dealing with this problem
Large bowel cancer 15 noted prmanly for its slow
local development and slow progression from onset to
termmation Indeed n many mstances, months elapse
before there 1s any evidence of metastases from such
2 cancer Even 1 the late phase of a patients illness
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may occur either as a mamfestation of a prnmin
tumor or secondanly from imolvement of the small
bowel by cancer anising at another site Agam, when
ever feasible, maximum pallation may be obtained
from the resection of the lesion that has produced
the obstruction When this 1s not possible a short
circwting operation should be carred out to restore
the continunty of the ntestinal tract This can be done
either by totally defunctionahzing the small bowel
mvolved or, more sumply by makling a side to side
enteroenterostomy In this situation the anastomosis
acts very much like a penny put 1 a fuse permutting
overflow mto the unaffected small bowel below the
site of obstruction Rather large segments of small
bowel may be defunctionalized wathout any perma
nent effect on a patients nutnitional status Because
of the shortened small bowel diarrhea may occasion
ally result, but usually 1t 1s only temporary and can
be controlled by medical and dietary management

Liver

There 15 no worthwhile palliation to be gained from
the surgical treatment of primary liver cancer or met
astatic cancer mvolving the liver parenchyma The
only exception 15 in the treatment of solitary hepatic
metastases or solitary prumary lesions of the lwer
which are found to be technically resectable

Extrahepatic bihary obstruction can be relieved sur
gieally Of the tumors that produce obstructive jaun
dice cancer of the head of the pancreas 1s the most
frequent with primary carcmoma of the extrahepatic
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When obstruction occurs 1n the ascending colon or
cecum and if the lesion 1s monresectable 1t becomes
necessary to by pass this area by means of a sidetrack
mg operation This 1s most usually accomplished with
an 1leotransverse colostomy As 1n the case of the distal
colon, 1t 15 better so far as the patient 1s concerned
to divide the bowel proximal to the lesion to make a
complete diversion of the gastromtestnal tract Ths
1s usually carried out as an end to side ileotransverse
colostomy and the distal segment of the termunal
ileum 15 brought out to the abdommal wall to form
a mucous fistula This complete diversion of the fecal
stream from the region of the tumor tends to reduce
nfection and recurring blood Joss A cecostomy should
be reserved only for the decompression of an obstruc
tve lesion 1n the ascending or transverse colon which
can be treated m a defmtive manner at a second
operation A cecostomy 1s meffective as far as the
complete and permanent defunctionalization of the
bowel 1s concerned and 1f used for this purpose
proves unsatisfactory The cecostomy will work only
so long as the obstruction 15 complete and the bowel
prommal to the obstruction 1s filled wath fecal material
The patient will usually continue to have some degree
of symptoms 1n addrtion to the trouble of controling
the hqud fecal matersal that extrudes from the ce
costomy When 1t 1s not feasible to divide the small
bowel completely a certamn degree of defunctionaliza
tion may be obtained from a wide side to side 1leo
transverse colostomy

As prekus]y pointed out small bowel obstructions
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the patient s flmds and electrolytes and this Joss must
be compensated by the ingestion of aither the bile
that 15 Jost or ammal bile substitutes From the stand-
pomnt of operatne safety, however, cholecystostomy
represents the least traumatic of all the decompres
sion operations Biliary shunts can be made from the
gallbladder to the stomach to the duodenum or to
2 loop of jejunum In most instances though 1t 1s not
desirable to use the gallbladder to drun obstructive
jaundice caused by cancer particularly if the short
crrcuit 15 to be permanent, for as time goes on, the
neoplasm that produced the nital obstruction some-
times extends to mvolve the cystic duct obhterating
the shunt Jaundice then recurs

‘When a lesion 15 located 1n the head of the pancreas
it 1s more desirable to divide the common duct and
reanastomose the proximal end into one of the nearby
hollow viscera The most satisfactory approach 1s the
anastomosis of the common hile duct nto a defunc
tionahized loop or Lmb of jejunum Agamn, as mn the
feeding jejunostomy thus limb should be long enough
to prevent the regurgitation of gastromtestmal con
tents since regurgitation, if 1t occurs tends to cause
repeated episodes of nscending cholangiis This con
dition can be ebmmated by makng certan that the
lmb used to dram the common duct 1s adequate
mn length These anastomoses are usually carned out
m two layers using mterrupted black silk sutures
throughout The r sts of the proximal end
of the common duct mto the duodenum although
quite effective 1 relieving the obstruction occasion
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biliary tree, the gallbladder and the ampulla of Vater
followng 1n order of frequency Other cancers ansing
m this immediate anatom:c area have also been noted
to produce this distressing symptom, these include
stomach cancer, primary duodenal cancer and 1n one
particular case lymphosarcoma ansing in the lymph
nodes of the porta hepatis and occluding the common
hile duct

With the possible exception of cancer of the ampulla
of Vater defimtve types of operative procedures, such
as pancreaticoduodenectomy produce hittle other than
palliation when the effects of treatment are measured
m terms of survival Nevertheless whenever 1t 1s pos
sible a lesion still confined to the head of the pan
creas should be treated as curable cancer and resected
In the vast majonty of cases the major benefit derived
from this radical form of surgical treatment 1s the re
hef of the symptoms of obstructive jaundice The
symptoms of pruritus digestive disturbances blood
clotting derangements bleeding tendencies assocrated
with jaundice and, finally hepatic failure atself, call
for prompt and energetic surgical efforts to relieve the
obstruction This 15 necessary for the welfare of the
patient, even though cure 1s impossible

There are many ways m which such decompression
of the obstructed extrahepatic biliary tree can be ac
complished The simplest of course 1s drairage of
the bibary system by sunmple cholecystostomy 1if the
cystic duct 15 1 direct continuity with the obstructed
portion of the common bile duct But this 15 the least
satisfactory b 1t prod a dram on
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creas the obstruchon may onee again be relieved by
smply opening the clamp on the vertical imb of the
T tube Tlis procedure has been carried out on several
patients who survnved for surprising lengths of time
without further jaundice and were quite comfortable
duning therr terminal 1llness

Obstructive jaundice should be relieved surgieally
whenever possible However unless the jaundiced pa
tent 15 properly prepared for surgery of this type (see
any standard text relating to surgical care) the mortal
1ty rate of such operative procedures 1s quite lngh The
operative mortality 15 also directly proportional to the
length of time that the patient has been jwundiced

Urinary TracT

Advanced cancer ansing 1 the kidney does not
usually produce symptoms or functional derangements
that are readily alleviated by surgery In certan m
stances 1 which pain and/or secondary nfection oe
curs 1t 15 deswrable of at all possible to remove the
offending ldney This can be done for the rehef of
Symptoms even if 1t 15 necessary to cut through the
tumor In a kidney leston accompamed by ulceration
mto the kidney pelvis chrome biood loss through the
unnary excretory system may be difficult to manage
by means of sumple blood replacement If such a lud
ney can be surgically removed the necessity for
repeated blood transfusions may be eliminated

Cancer of the urmary bladder as it becomes ad
vanced frequently requires some form of surgical
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ally fails before the death of the patient owing to
the local extension of the primary tumor

When the common bile duct 1s the site of the
primary cancer the distended obstructed hepatic rad
1cil above the primary lesion may occasionally be
used to dram the Iiver In this situation the open end
of the jejunal mb 15 simply sutured mto the hilus of
the hver If the llus 1s invaded 1t 15 often 1mpossible
to locate the hepatic radicals When this occurs the
left lobe of the Iner may be subtotally resected thus
opening across dilated portions of the mtrahepatic
biliary ducts The ducts are then anastomosed to de-
functionalized hmbs of small bowel in much the same
manner as the tail of the pancreas ss anastomosed to
the bowel when 2 subtotal pancreaticoduodenectomy
1s carred out This however 1s a herowe procedure,
usually too extensive for the far advanced cancer
patient 1t 15 commonly reserved for the patient whose
extrahepatic biliary tree has been destroved by pre
vious surgical trauma

One other pomt should be brought up Occastonally
1t has been posstble to reheve obstructive jaundice by
smply performing a choledochostomy nd literally
forcmg a T tube along what would be considered the
normal tract of the common duct through the tumor
1 the head of the pancreas mto the duodenum The
T tube 15 sutured 1n place and after a few days the
external imb of the tube 15 clamped allowing bile to
drain along the horizontal portion of the tube nto
the dvodenum Should further extension of tumor
occlude the portion of tube that traverses the pan
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30 1511, 1950), 1s by far the most satisfactory form
of urmary diversion The anistomoses made n this
operation consist of end to side urcteral ilecostomies
carmied out by means of very fine interrupted sutures
The mucosa of the ureter 15 sutured directly to the
mucosa of the bowel to provide complete 1pposition
This anastomosts 1s usually stabilized by a second
layer of three or four mterrupted very fine black silk
sutures in order to tike tension off of the anastomosis
This type of ureteral anastomosis produces far fewer
complications 1n the form of ureteral strictures and
secondary obstructive hydronephrosis With the use
of these 1leal segments recurring episodes of pyelone-
phntss are fewer and the prtients have far less trouble
The anastomosis of the ureters nto the ntact bowel,
usually at the level of the rectosigmord 15 attended
by a much higher meidence of pyelonephritis How-
ever when hfe expectancy 1s hmited not by the an-
tiepated ascending renal nfection but rather by the
cancer 1tself the anastomosis of the ureters mto the
Intact bowel 15 certainly justified

After the diversion of the urinary stream has been
carried out 1t 15 possible to achieve further extensive
palliation by radiotherapy When radiation therapy 1s
to be used with a view not only of relieving symptoms
but actually of extending hife 1t 15 desirable to use the
1leal segment as a reservorr m the diversion of the
unnary stream for the reasons mentioned above From
the standpomt of the patients comfort, the 1leal blad-
der Tepresents the ideal m bladder substitution The
urme which flows contimuously from the ileostomy
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tervention to provide palhation The major symptoms
are hemorrhage with retaned bladder clots, and, su
perimposed on this ulcerative bleeding lesion, a sec
ondary cystitis usually develops This combmation of
bleeding and infection causes symptoms that are ex
tremely difficult to control the most promment of
these are hematuria, dysurta pyuna urgency fre
quency and tenesmus When the cancer 1s situated 1n
and about the trigone of the bladder, the symptoms
become exaggerated and much more difficult for the
patient to tolerate In addition, obstruction of one or
both ureters occurs in lesions situated m the bladder
trigone and supertmposes hydronephrosis and py elone
phntis on an already uncomfortable patient The
symptoms of locally advanced bladder cancer certamly
demand surgycal attention

Much relief can be obtamed by the surgical daver
sion of the urinary stream which can be accomphshed
m any one of severil ways In order of simphetty so
far as surgical technic 1s concerned the procedures
are (1) the cutaneous ureterostormes (2) the im
plantation of the urcters into the large bowel usually
the sigmoid colon (3} the dnversion of the large bowel
by means of a colostomy utilizing the rectosigmoid and
rectum as a separate urmary pouch into which the
ureters are anastomosed and (4) the construction of
an 1solated loop of smnll bowel brought out of the
abdomen as an ileostomy nto which the ureters are
mmplanted From the standpomt of ease of care and
comfort to the patient the so called 1leal bladder
as described by Bricker (S Chin North Amenca
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that radiates into the hups and down the lower ex
tremittes 1n the distnbution of the sciatic nenves
When the 1liac lymph nodes and 1thac vemns become
the site of metastatic cancer, progressne marked
Iymphedema of one or both extremties 1s lso noted
Any or all of these symptoms of advinced cancer
demand relief of possible

The need for relief of these symptoms was recog
nzed long ago 2nd from this need have developed
many courageous attempts to achieve palliation These
efforts were spearhcaded by Brunschwig who has
proneered a large field of salvage surgery n the treat
ment of cancer and who 1s credited with the develop
ment of the operation known as pelvic exenteration
We have been using this operation or a vanant for
five years m the treatment of postradiation persistent
cancer of the cervix Although this procedure may be
classified as salvage surgery 1t should be carmed out
only mn those patients who, on exploration are found
to have cancer which 1s definitely Iumited to the pelvis
and which can be encompassed surgically by the re
moval of the entire pelvic contents However an
Operation so extensive that it produces an operative
mortality rate of approumately 20 per cent and re
sults 1n the mutilation of a patient does not seem to
be justfied unless the patient stands a reasonable
chance of remamning free of the disease following the
surgical procedure

When 1t becomes necessary to transect a tumor n
order to camry out a pelvic exenteration 1t 1s far better
paliation to leave the pelvic organs 1n place and



170 Pan in Cancer

stoma, may be collected 1 a bag sealed to the skin
by an adhesive that elumnates the patients chances
of wetting lus clothing with urine This bag and the
Leostomy stoma are readily cared for by the pahent
after very hittle wmstruction

FEMALE GENITAL SYSTEM

Of all of the varants of female genital cancer prob
ably the most mmportant, from the standpomt of 1
cidence 15 carcinoma of the cervix utenr Farlure of
control followng the primary treatment of this par
tieular cancer produces the equivalent of advanced
cancer i the female pelvis Autopsy studies on this
particular cancer have mdicated that the large per
centage (approxumately 40 per cent) of the patients
die of the disease without evidence of extension be
yond the pelvis When the disease extends locallv the
sequence of events 15 fanly predictable In the im
mediate area of the cervix persistence and extenston
of cervical cancer often produces rectovaginal and/or
vesicovagmal fistulas Extension from this pownt or
farlure of control of the lesion in the parametrium
soon results in mvolvement of the dstal segments of
the ureters These gradually become obstructed by
tumor and slowly progressing hydronephrosis with
pyelonephntis develops terminating mn death from
uremia In addition, failure to control cancer of the
cervix out along the pelvic walls shortly results n
svolvement of the nerves of the scatic plexus The
snvasion of the sciatic plexus produces intense pam
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advanced ovanan cancer the large primary lesion has
been resected surgieally, followed by radiotherapeutic
efforts to control the abdominal metastases and the
patients have survnved for considerible lengths of
tume without the necessity of frequent paracentests
to relieve thewr symptoms

Patients who have advanced carcinoma of the vulva
frequently expenence considerable relief of symptoms
even when the disease 1s mcurable provided the local
lesion 15 adequately removed The pain pruritus and
burning 1n the region of the vulva are extremely dis
tressmg If these symp can be et ted, the
patient 1s much more comfortable during her terminal
tllness The advanced gromn metastases are discussed
later n this chapter

MALE GENITAL SYSTEM

The surgical removal of testicular tumors 1s an 1
tegral part of the diagnosis and primary treatment of
testicular cancer Hence n the termnal phases the
promary tumor 1s of httle or no consequence It 1s
usually the distant metastases of this particular can
cer as they mvolve other organ systems that may
requure surgical mtervention The site from which the
Primary tumor was removed rarely creates a problem
n management

Palliation of prostatic cancer which 1s not resect
able locally 1s primanly achieved by alteration of the
patients hormone balance The rationale of this form
of treatment and that of more extensive procedures
such as adrenalectomy are discussed m Chapter IV
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sunply divert the uninary and/or fecal stream As m
bladder cancer, the 1solated 1leal bladder 1n which the
ureters are anastomosed provides the most satisfactory
unnary diversion This 1s true particularly when 1t 15
necessary to perform a sigmord colostomy to divert
the fecal stream 1 the same patient There 15 httle
if anythmg to recommend the so called ‘wet co
lostomy Since uremia 1s the usual cause of death
these patients diversion of the unnary stream actually
tends to prolong the patients hfe With the prolonga
tion of Iife after the urmnary and gastromtestinal tracts
have been diverted for pallitive purposes 1t 15 ob
vious that next m the sequence of events, as far as
the patient 15 concerned, 1s mvasion of the sciatic
plexus by the persistent cancer This compleation
then becomes 2 pure problem of alleviation of pamn
which can be readily and satisfactonly controlled by
a neurosurgical operative procedure or by some of
the technies available to the anesthesiologist

‘When carcinoma of the endometrrum becomes too
extensive or treatment fails 1t resembles cancer of the
cervix i many ways The approach to the problem
of persistent carcinoma of the endometrium 15 1n all
respects simular to that outhned for cancer of the
CEervix

The primary symptoms of advanced carcimoma of
the ovary are those referable to abdominal ascites and
to the ever enlarging primary 1ntra abdomimal mass
Usually surgery offers Iittle, if any palliation of these
advanced lesions This disease 1s primanly a problem
for the radiotherapist Howeser, m some mstances of
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achvity Surgical amputation of the penis is more or
less mandatory for the control of these symptoms
even though the lesion may have extended, by me-
tastases, to the pownt where it is no lenger curable

Larce, ULcEnaTED, BLEEDING TUMOR

There 1s a large heterogeneous group of tumors
which even though they may advance beyond the
pomt of defintive treatment because of distant me-
tastases can stil be treated with the primary object
of relieving pain or other symptoms These tumors
produce many and vaned types of symptoms, all of
which are annoymng to the patient The symptoms are
usually related to (1) the size of the lesion (2) the
anatomic location of the lesion (8) ulceration of the
shin 1n the region of the pnmary tumor, (4) bleeding
from the ulcerated site and (5) nfection and necrosis
m an ulcerated tumor Even though the disease has
progressed beyond the bounds of possible cure, these
lesions should be excised whenever possible to al
leviate the local symptoms and to sunphfy nursmg
care This 1s particularly true when the cancer not
only has become large and ulcerated but also has
destroyed the function of the area mvolved In the
treatment of cancer one encounters many situations
of this type but specific reference will be made to
only a few

INOPERABLE CANCER OF TiE prEssT —Evaluation of
the moperability of any given breast cancer 1s best
based on Haagensen and Stouts criteria However,
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However at the site of the primary prostatic cancer
obstruction of the urnary outlet may occur despite
the alteration of a patients hormone balince As a
temporary measure 1t 1s occasionally feasible to insert
an mdwelling catheter The bladder may then be
dramed at intervals or permitted to dran continuously
mio 2 leg bag Bat this 15 usually unsatisfactory for
patients do not tolerate mdwelling catheters for pro
tracted periods of time they usually develop second
ary cystitis as « result of the presence of this foreign
body More often 1t 15 necessary to provide 1 more
adequate urmary outlet by means of a subtotal trans
urethral resection of the tumor When this 1s not
technically feasible 1t may become necessary to create
a permanent suprapubic cystostomy to mamtun an
adequate urnary flow In such instances 1t 1s possible
by means of a bag similar to those used m 1leal blad
ders to collect the urine and keep the patient dry
Occasionally the reverse of this situation occurs When
prostatic cancer mvolves the external sphincter of the
unpary bladder the surgeon 1s faced wath the control
of urimary mcontinence Although this does not present
a problem of the magmtude created by urmary outlet
obstruction 1t 15 nevertheless distressing to the pa
tient Such a situation 1s usually controlled by the use
of esther a penile clamp or a device designed to collect
the urine 1 a leg bag

Pemle cancer can produce extremely distressing
symptoms very smmilar to those noted in vulvar can
cer A large ulcerated mfected penile cancer 1s dif
cult to protect from the trauma of the patients da)ly
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and gives the radiotherapist 4 better opportunity to
treat the patient

Exmeximies —\Malignant neoplisms that anse in the
extremities and are no longer curable can produce
many disagreeable symptoms particularly of the lesion
becomes large enough to cause loss of function of the
estremity or becomes ulcerated and infected It 1s
often necessary to amputate these extremitics to relieve
symptoms and to simphfy nursing care

Another imteresting varant of this situation relates
to vulvar cancer Patients with vulvar cancer have
been encountered who were moperable because the
metastatic disease 1n the groin had become too ex
tensive for the standard iliac and mgumal dissection
The lesions had progressed to ulceration of the skin
of the grom and had mmolved the femoral nerves
producing much pamn In one case a large draming
sts had developed from an infected lymph node
contaming cancer that onginated beneath the mguinal
ligament 1n another case the tumor had eroded the
femoral artery and the major symptom was acute re
current hemorrhage In both instances the use of the
extremuty had been denied the patient by the meta
static disease but the patient was 1n good general con
dition otherwise Both patients underwent hindquarter
amputation and obtamed considerable relief from their
symptoms One survived but a few months, the other
Just over a year In both cases the pallation that was

achieved justified the use of this mutilating type of
procedure
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only the clinzcal erniterfa should be used wath no effort
to study the internal mammary and supraclavicular
lymph nodes by biopsy Because much can be said m
favor of the control of the primary lesion 1n the breast
as well as the disease n the axlla even though
treatment may eventually ful these criterna may be
cowded a Dhttle If chmeal judgment should be m
error 1t seems better to err by giung the patwent the
benefit of the operation For patients who are moper
able because of inflammatory catcinoma or because
of chmeally posive supraclavicular lymph nodes
which are later proved by biopsv to contan tumor
xray therapy may be the treatment of choice The
patients with patently disseminated disease (bone
metastases} may be treated by alterations m hormone
balince (see Chap IV) When bone metastases 1n
volve the vertebral column or a long bone mn which
a pathologic fracture might develop these local sites
of metastases may be treated by x ray therapy

In cases of moperable breast cancer, the local pr
mary lesion may become quite large and ulcerated
and result 1 pam or bleeding or both Pahents of
this type are often benefited by sunple amputation of
the breast, as part of the palhative treatment When
the skin of the breast 1s mvolved, care must be taken
to avoid transecting tumor in the course of the ampu
taton Qccasionally 1t 1s necessary to resect a large
amount of sk along with the breast and actually to
graft the thoracic cage Such surgery however pro
vides much relief as far as the patient 15 concerned
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compression type of Jiminectomy is necessary to avert
or to correct a paraplegin resulting from such a frac
ture of a vertebral body Although this operation 1s
usually elissed as 1 neurosurgieal procedure it should
be meluded 1n the armamentinum of every well
tramed general surgeon since time 1s very important
1 the prevention of paraplegin

Pathologic fractures of the long bones may be gnen
marked stability and the prtient relieved of pan and
deformity by the nsertion of an mtramedullary nul
through the fracture True the passage of such 2 nul
through a fracture of this type tends to disseminate
the tumor along the course of the medullary canal but
the stability given the fracture by such 2 nail out
weighs the nisk of such dissemination In addition st
may be possible for the radwtherapist to treat the
area mnvolved Sometimes a marked amount of re
caleification and bone deposition 1s noted following
such treatment This type of operative procedure sim
plifies nursing care since large bulky plaster band
ages and sphnts or cumbersome traction apparatus
are not necessary in the care of the patient

ALTERATION OF HORMONE BALANCE —In breast cancer
and cancer of the prostate 1t becomes necessary to
alter the pahents hormone balance 1 an effort to
effect a change of the biologie characteristics of certain
of these tumors This 1s usually accomplished by the
ora] or parenteral admimstration of hormones In add
tion however hormone balance can be altered sur
greally by castration 1 both sexes and on occasion
this 15 augmented by the surgical removal of the ad
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SPECIAL PROBLEMS

Many special problems arise in the treatment of far
advanced mahgnant disease Since the hives of many
patients with mahgnant neoplasms ean now be pro
longed these problems anse with increasing frequency
and require resoluton A few of them will be dis
cussed here

ANEAfIA OF HYPFRSPLENISM ~With the development
of chemotherapeutic technies the hematologist 1s now
able to prolong the I es of many of his patients suffer
mg from the leukemias and lymphomas In certam
cases the destruction of the elements of the blood
formed by the spleen becomes a major problem Oc
casionally frequent transfustons become necessary to
maintamn the Iives of patients 1 whom blood destruc
tion 1s oceurring at an ever mcreasing rate and with
each transfusion the patients reactions to the trans
fused blood become more acute It 1s possible m
selected cases to decrease the need for frequent trans
fusions and provide much relef of thewr symptoms by
surgical removal of the spleen To be sure these pa
tients are poor surgcal risks but the benefits to be
obtained by splenectomy far outweigh the operatnve
nskh.

PATHOLOGIC FRACTURES —Surgical mnteryention 1s re
quired when a pathologie fracture develops mn a verte
bral body and results 1 displacement of the verte
bral alignment and compression of the spal cord
This may be further comphicated by dislocation of the
fracture with compression of the spinal cord A de



CHAPTTR 6

Radiation Theiapy n the Relief

of Pain 1n Malignant Discasc

In rroresey selected patients who arc suffening pan
s a result of advanced mahgnancy, the radiothera
pist my offer relief i 4 manner that 1s often quite
spectacular Even when the pun 1s caused by metas
tases or direct extension from tumors which are ordt
nanly resistant to tolerable doses of radintion there
may be complete relief 1f rdintion 1s properly ad
ministered The radiation therapist must be aware of
the lmitations and dangers of his modality And rash
promuses to the patient must not be made nor should
treatment be given where there 1s Iihelihood of domg
more harm than good Usually treatment cannot be
given when the overlying shin 1s already severely
dwmaged and the cffects of prior treatment on sen
sitive tissues such as bowel and daney, must be con
sidered The total body tolerance must also be re
membered beewse when tascs are too 1
or the tumor bearng area too large, the amount of
tadintion that can be admimstered may be hmited
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renal glands These operative procedures are techn
cally not difficult The mmportant factors are the selec
tion of patents for these procedures and the prepa
ration for surgery and postoperative mamtenance
therapy

SUMMARY

Some of the surgical procedures available to the
physician responsible for the care of the patient with
advanced cancer have been discussed Even when m
curable, cancer 1s a chrome disease requinng as 1t
develops mcreasing efforts on the part of the physician
to allay fear relieve pamn and restore function The
general surgeons role m the treatment of the patient
with advanced cancer 1s related not so much to the
relief of pamn as to the restoration of functton Many
situations that can be aided by general surgical pro
cedures have not been covered, but from the discus
s1on 1t 15 hoped that some general principles may be
inferred to gwde the physician mn lis approach to
sumlar problems
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RADIATION COMBINED WITH CHEMOTHERAPY
AND SURGERY

There are numerous reports tn the literiture con
cerning the combination of chemothcrapy and rady
aton therapy As yet there 1s no concrete evidence
that there 1s more than an additive cffect, but fre
quently there 15 good justification for the use of com
bmed theripy When substances such as mtrogen mus
tard or the folic neid antgomists re used, rehef of
pamn may be slow or mcomplete In generahized dis
ease the use of chemotherapy simultancously with the
application of radition to the arens of most severe
Pam can produce more rapid and prolonged results

Rarely, howeser 15 radiation useful 1n combination
with surgery It 15 unfortunately true that radiation
15 diffieult to guve following surgery and that sabs
factory doses cannot usually be admmmistered Time
must elapse for adequate healing recovery of the pa
tient, ete In most cases 1t 1s advisable to make a
defimte chorce between the two modalibes and use
etther one or the other Surgery for advanced cancer
1s usually quite radical and ats sequel 15 usually di
munished blood supply and mcreased fibrous tissue
This situation prevents the use of adequate doses of
radtation because of the danger of tissue breakdown

In addition extensive surgery often requires the use

of skin grafts which break down under the required
dose of radiation

Surgery designed as an mmplement of radiation 15
an entirely different matter Actually the msertion of
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to a dose which will accomplsh relatively lttle

Many large volumes have been wnitten on the role
of radiation therapy i the management of malignancy
This chapter deals with only one small facet of the
problem and will accordingly be strctly confined to
the control of pam The discussion of radm radio
active 1sotopes and supervoltage radrtion 1s bnef be
cause while these sources of radiatron are most 1m
portant 1 the general field they have but hmited
application 1 the control of pamn As a consequence
the major emphasis 1s placed on the use of externally
admunistered x rays 1o the ordmary range of voltage
(200-250 kv) commonly but erroneously called deep
x ray therapy ”

X rays i this range are available to most patients
within the lumits of continental United States and
for the purpose to be discussed here will be found in
the hands of a diplomate of the American Board of
Radiology within a 50 mule radws of the referring
physictan Modern transportation makes the daily tnp
for such treatment for the period of time usually
required not too arduous Adequate hospital facilities
are usually available where the distance 1s too great
or the patient 1s too 11l to tolerate travel

In general, the success of radiation therapy depends
on the particular sensitivity of the malignaney to radi
ation Lymphosarchma Hodgkins disease multiple
myeloma and related reticuloendothehnl diseases are
very responsive to tonzing ridahon Chondrosar
coma osteosarcoma and hiposarcoma represent malg
nanctes that are resistant to radiation
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vohed tissues Some otherwisc well respected mstitn
tions advocate the use of reltnvely low voltage radi
ation m the range of 130-150 kv for rather decp seated
lestons Such treatment demonstrates ignorance of
physical princtples and 1t not only 1s without much
value 1n providing pan rehef but 1s often detrimental
because excessive damage to the shin frequently pre
vents later attempts to produce palliation n the same
area

A wide range of radiation 1s now avatlable Low
voltage x ray machines with berylhum window tubes
can operate at such levels that the radiation hardly
penetrates the shin Trom this level the entire range
15 covered up to radmtion produced by betatrons at
22000000 volts and by other instruments, such as
synchrotrons, to much igher levels The radiation
from radium falls at about the 1 000 000 volt level but
the application of radium and its by products 15 quite
a different matter because containers may be serted
withm body cavities or into diseased tissues to deliver
the radiation durectly without traversmg normal tissues

ARTIFICIAL RADIOACTIVITY

Since 1940 there has been a rapid development of
a multitude of artificially produced radicactive ele
ments For various reasons only a few of these
have proved practical m the treatment of disease The
three most important are radiactive phosphorus

(P32) radioactive 10dine (1131) and radioactive gold
(Aul98)
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sources of radiation nto cavities or tissues 1s a sur
geal procedure and the preceding statements are not
mtended as 1 criticism of such techmies

PREVENTION OF PAIN

Before mentiomng specific mstances and giving
some treatment details prevention of pam should be
considered While 1in most cases extenstons or metas
tases do not make themselves evident until they al
reaidy produce pam there are occasions when expen
ence will indicate that an moperable and mcurable
milignancy 15 extendmg m such fashion that mtrac
table pam will undoubtedly soon be present In such
cases Judiciously grven palliative radiation can be of
great value Radum supervoltage radiation or ords
nary X rays may be used depending on the nature and
site of the lesion

QUALITY OF RADIATION

The selection of the qualty of radiation 1s the prob
lem of the raciotherapist Often there 15 a choice but
1 general the quality of radiation wall depend on the
depth of the leston to be treated Most pam producing
lesions are deep seated and must be reached by rad:
ation that 1s quite penetrating It must be emphasized
that the important thing 15 the amount of radiation
which acts on the tumor Badiation of the shan 1f not
excessive 1S not important, nor 1s the dose to other
orgaps or tissue but what 1s important, 1s to grve the
maximum possible dose needed while sparing umn
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Certam cases of ovaran malignancy with wide-
spread peritoneal mplants producing ascitic nd are
benefited by the use of colloidal radicactive gold A
solution of this substance, injected imnto the peritoneal
cavity, spreads 1tself around fauly cvenly and the re-
sults of the beta and gamma radiation often serve
to decrease the production of asates This type of
treatment 15 usually reserved for patients who do not
have appreciable masses i the abdomen smce most
of the effect comes from the very shghtly penetrating
beta particles Where masses are present treatment
by external radiation 15 more successful

Numerous mahgnancies produce pleural effusion
and radioactive gold 1s useful n these conditions Pa
tients with effusion due to Hodghuns disease lympho
sarcoma and other radiosensitive diseases show the
best results as might be expected less spectacular
benefit 15 achieved 1 effusion due to metastatic cancer
of the breast and similar malignancies Results similar
to those of radioactive gold are obtained by the use
of colloidal chromic radioactive phosphate There 15
hittle choice between the matenals as regards effective
ness but from the standpomt of procurement, the
rapid decay of radwactive gold 15 occasionally a
disadvantage

Recent expenimental work has indicated that ad
renalectomy may be supplemented by removal of the
hypophysis Because complete surgical ablation has
been difficult and destruction by external radiation
almost impossible, attempts have been made to eradh
cate the gland by implantation of radioactve sources
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Radioactive phosphorus has found 1ts greatest use-
fulness 1n the treatment of the chronic leukemtas and
polycythemia vera Because 1t 1s quickly accumulated
m rapidly growng cells the greater portion of a dose
collects 1n the bone marrow Here the beta particles
or electrons, given off by the radioactive phosphorus
as 1t decays destroy the abnormal cells with a con
sequent beneficinl effect on the disease process It
mght be assumed from this that other rapidly growing
abnorm-l tissues would be destroyed but this 15 usu
ally not so because abnormal cell collections mn loca
tions other than the bone marrow find themselves m
competiton with the normal marrow for the ridio
active phosphorus The usual result 15 2 serously dam
aged bone marrow and but hittle effect on the tumor

Radroactive 10dme 15 rapidly collected m the thy
roid gland where 1ts primary effect 1s achieved by
beta emussion although 1t does produce some gamma
radiation It 1s used mn the treatment of hyperthvrod
disease carcinoma of the thyroid and more recently
to produce myxedema m certain types of heart disease
In cancer of the thyroid, only certam types of tumors
are affected—those whose structure resembles normal
thyroid tissue and those giving some evidence of thy-
roid function Even when thyroid tumors have metas
tasized 1if 10dne 1s cc trated by the
benefit may be obtaned a few patients who had this
condition and treatment are now lwing after more
than five years without evidence of disease No benefit
can be expected, however when httle or no 1odme 1s
concentrated w the tumor
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involves the sacral plexus In many patients with this
type of disexse, excellent rehef of pun has resulted
from - dose of as litde as 2000 r to the tumor In
volvement of the brachial plexus by metastases of
cancer of the breast or by upward extension of an
apical lung tumor may frequently be very distressing
Symptoms from such mvolvement can often be re
heved by the application of external radiation

While pun s only occasionally a phenomenon
m edema, grossly swollen limbs can be a serious bur-
den and the tense swollen shin can sometimes be
quite distressing Local extension from carcinoma of
the female generative organs often causes obstruction
of the major pelvic vemns and lymphatics, with result
ant edema of one or both lower extremities When
prior radiation to the pelvis has not been carned to
extremes palliative measures may be carried out
which will relieve these difficulties Radiation should
be directed to the mnvolved arens with carefully meas
ured doses to the tumor and recoguition of possible
damage to the bowel and skim On the other hand a
frequent sequel of combined surgery and postoperative
radiation for carcinoma of the breast 1s edema of the
arm This 15 most often caused by the scar tissue
produced by both procedures not by extension or
dissemination of malignant processes Further radi
ation therapy 1o such cases 15 contraindicated since 1t
will only serve to mcrease the difficulty

In similar fashion palhative radiation therapy for
pelvie tumors may relieve bowel obstruchion Often
such treatment may be repeated even though the
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Pellets of radio active yttnum (Y90) have been used
for this purpose with some success Only time will
allow full evaluation of this procedure

METASTATIC DISEASE AND LOCAL EXTENSION

Relief of pamn caused by bone metastases 1s one of
the most frequent requests made to a radiotherapist
In general the results are good, in some mstances,
spectacular The results do not always depend on the
radwsenstivity of the primary disease For example
carcmoma of the breast 1s notably radioresistant, but
properly admimstered x ray treatment will alleviate or
even elimmate pain 1 many cases In the more sens:
tive tumors such as Hodgkmns disease and multiple
myeloma relief can be even more striking but 1t must
be pointed out that where pain 1s due solely to pres
sure on nerve roots by virtue of deformuty httle can
be expected, for radiation cannot reconstitute for
example, a totally compressed vertebral body At
the other extreme pamful metastases from hyper
nephroma gwve disappomting results However, no
hard and fast rules can be made and an adequate
trial of radiation of the proper qualty to deliver a
suitable dose to the tumor should be tried within the
Iimts already mentioned

Not mfrequently metastases or the local recurrence
of a tumor imvolves nerve roots or nerve plexuses
Here, agawn, surpnsing results are often seen even
when the malignancy 15 known to be very radioresist
ant. Local recurrence of rectosigmoid caremnoma often
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rehef of obstruction may be very rapid when x ray
1s grven to the mediastinum  The type of cell influences
the degree of response the best results occurnng 1n
the most anxplastic tumors

RADIATION SICKNESS

The great wealth of literature on the management
of radiation sickness and the multitude of measures
suggested for 1ts control testify to the lack of knowl
edge of its exact nature In the absence of laboratory
evidence of toxicity a large portion of the condition
must be considered psychogeme Patients have been
observed who became 11l before their first treatment
and others have been seen who underwent the same
radiation and never experienced a moments illness
Radiation 1s now so thoroughly publicized and talked
about over the back fence that most patients wall have
an acquamntance who knows a neighbor or a friend
who knows someone, who has ‘had those x ray treat
ments that make you sick at your stomach ” Except m
unusual cases the ordimary treatment does not make
the patient sick Rarely 15 1t necessary to suspend treat
ment because of nausea and vomiting but even then
the judgment of such suspension and the decision as
to medication 1s best left to the radiation therapist

Modermn radiation therapy combmes a knowledge of
radwlogy and physics and most of all, a wide exper1
ence m the art of the practice of medicme Patients
referred for radiation therapy are best left m the
therapists hands until the contemplated job 1s done
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mahgnancy 1s mcurable The huge spleen with pam
ful tense capsule seen 1n some leukemas may shrink
followmng xray Certain mtracramal metastases par
ticularly those from the sensitive tumors which pro
duce headache diplopia and many other symptoms
may be promptly and often permanently relieved by
radiation In such cases adequate treatment will usu
ally produce temporary loss of haw of which the
pattent should be warned Before undertaking treat
ment that will cause a disfigurement such as this the
entire situation should be evaluated mn terms of the
total life expectancy of the pattent No such treatment
should be considered 1in patients who are near terminus
due to other causes

OTHER COMPLICATIONS

A major symptom of Hodgkins disease 1s pruritus
Often this distressing condition will be present when
no other evidence of the disease can be found The
condition can frequently be rehieved by wradiation
with 250 kv x ray to the epigastric lymph nodes Smnce
1t 1s almost impossible to detect enlarged nodes 1n
this area unless they are huge 1t 1s not surpnising that
this treatment 1s efficacious m widespread Hodghins
disease

A frequent comphication of moperable carcinoma of
the Jung 1s compression of the superior vena cava with
consequent dilatation of the vessels of the head and
neck. While there 1s little evidence at present that
radiation has curative possibilities 1 such tumors the



CHAPTER 7

Psychological Aspects of Pain

m Terminal Malignancies

AuL pEOPLE expertence pamn and all people expen
ence death Yet the emotional preparation for these
expeniences 15 as varable and ianous as the md
viduals who make up this world Some people accept
pam and death with equammty Others flee m terror
Intractable pam associated with cancer places the
greatest stress on the emotional or psychological de-
fense mechanisms that can be expenienced m the field
of medicme The management of pam 1 termmal
malignancy may often be the greatest problem to the
patient the family the hospital and the medical per
sonnel 1n attendance There will be reciprocal stress m
the patient his family and his doctor In this situation
the physicran 15 called on to accept and demonstrte
the extent of hus personnl «bility and therapeutic shall
The reduction of pamn depends on a constantly shifting
relttionship between the patient the family and the
physician_An attempt to define the psychological fac
tors which may be present for eich of these three

107
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Conflicting recommendations after a course of man
agement has been agreed upon can only undermine
the patients confidence and the old adage of too
many cooks spoil the broth” is too frequently true
when the referring physician tries to manage the
problems of radiation therapy



Psychological Aspects 195

that of other sensations 15 accomphshed by means of
relitnely simple and primitive neural systems which
recene conduct and percenve mpulses It 15 on this
aspect of pamn that the most active theripeutic
measures have been devised

The reaction to pamn on the other hand 15 a complex
physiopsychological process which wnvolves the high
est cogmtive or mental functions of the patient It
represents the emotional and psychologieal expres
sions resulting from the perception of pamn 1t 1s what
the individual feels thinks and does about the pamn
ke recerves The pattern of reaction depends on what
the sensation means to the mdividual n the hight of
lus past hifes expertences and his attitude toward 1t
His attitude 1n turn depends on the mood emotional
status the will the state of the various cerebral func
tional processes and the presence of anxiety and fear
The reaction pattern which usually, but not always
immediately, follows on the perception of pain assumes
the form of the classic “fight, fight or withdrawal

Pam associated with cancer 1s not one of unvarying
sufferng but differs i quality sevenity and duration
depending on the mechanism producing 1t Pan will
fall 1nto the classic divisions of superficial deep and
referred pain Rarely 1s there pam of central ongm or
psychogenic pain

Superficial or cutaneous pain 1s bright prickling and
exhilarating 1 character and nature It can be accur
ately localized regardless of the site or ongmn The
duration vanes, and this may cause the patent to
mterpret the pain as bemng of variable quality Super
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groups will be made here and suggestions for mtegra
tion of the achvites of all three groups will be given

Termmal and mtractable pamn occurs on the psycho
logrcal background of these two factors (pamn and
death) which are most lable to produce disabling
emotional patterns It 1s a cornerstone of modern
dynamic psychuatry that the activity of the mental
apparatus 1s m general directed by the orgamsm
toward the attamment of pleasure the avoidance of
pain and the preservation of the mdividual All these
are negated when the diagnosis of ntractable pamn
resulting from a malignancy 1s known to the patient
It 15 remarkable that more attention has not been
gwven to the methods of handling the emotional re
sponses derived therefrom

Because of the mterlocking effect of pamn and death
on the psychological mechamsms of the mndvidual 1t
will be necessary m the following discussion to con
sider both of these facets and their 1nterrelationshup
at all times It will be necessary to consider the effect
on the patient, and also the psychological attitudes of
the family the social environment and the doctor and
other medical personnel who will be carmg for the
pabent

GENERAL CONSIDERATIONS OF PAIN

Certain concepts are necessary 1o order to under
stand and relieve pain The basic factor nvolves two
main processes the perception of impulses giving nise
to the sensation of pamn and the reaction and re
sponse to this perception The perception of pain hke
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of the individual, they are dependent on the intimate
mterrelationship between the perception of, and the
reachion to pam

Intolerable or overw g pamn 1s charactenzed
by effects that are mamifestations of what can be called
an aboormal reachon to pan The patient performs
continuous purposeless movements, rolls about, strug
gles and frequently cnes and yells Observation or
questioning reveals clouding of consciousness, and the
patients behavior 1s not influenced by his surround
mgs Moreover the pamn 1s very diffusely perceived
and vaguely Jocalized

Severe pam 15 characterized by similar mental ef
fects, only the patient 1s more aware of his surround
mgs The pam 15 vaguely localized because of the men
tal effects which prevent the mndividual from focusing
hus attention to such localizations The body 1s tensely
fixed The patient groans winces and sighs during the
height of the pain Stmulation of the special senses—
by Joud nowses or bright hghts, for example—causes
distress Not frequently the patient seeks sympathy
seclusion and mactivity 1n an attempt to mummize the
pawmn~the withdrawal reaction

Moderate paw 15 characterized by a Sght or faght
reaction which though momentary during the height
of the pam, 15 50 much m the foreground of total ex
perience that primanly the pam s localized only
roughly Subsequently however with a special effort,
exact localization 15 possible

M:ld pamn 15 accurately localized and does not lead
to any motor reaction It does not Impair conscious

hel
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ficzal pain may become an abnormal sensation usually
taking the form of distressing cutaneous tenderness
hyperalgesia, paresthesia and annlgesia There may
also be sensations of itching tickling and tingling

Deep pan has a dull aching quality It 1s extremely
diffuse and poorly localized It 1s usually accompamed
by cutaneous tenderness hyperalges:a and hyperesthe-
s11 located m parts remote from the shmulus There
1s frequently muscular ngidity or contraction which
1s associated with gland and smooth muscle effects and
deep tenderness The localization and spread of deep
pam depends on the mntensity and duration of the
stimulus An imcrease m mtensity makes the pam less
locahzable and more widespread This pan may re
main fauly localized to the mvolved organ or may be
of a referred type

Perhaps the greatest difficulty encountered by the
chncian 1s the estimation of the intensity of pam that
the patient 15 expertencing This 1s because of the
vanabilty of mndividual reactions to pain making 1t
diffcult and at times hazardous to draw inferences
regarding the intensity of such pam from observation
of the patients

In the following discussion on clinically observable
mental and physical effects of pam 1t 15 to be em
phasized that this division 1s an artificial one used for
the sake of convemence and clanty

MenTtaL EFFECTS OF PAlN

The effects of pain depend on the sev enty duration
and quallty and on the mentation attitude and mood
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some cases as a result of sympathetic inhibition or
parasympathetic stmulition there 15 a drop tn blaed
pressure

Respmatony system —~Dunng severe pan the re
spiratory rate 1s, as a rule mncreased with a concomit
ant decrease mn the volume, though 1t 15 not rare to
observe an mncrease m the tidal exchange If the pam
mvolves the chest wall or the heart the result 1s splint
mg of the chest, and breathing 1s principally tbdomi
nal n character If there 15 abdominal pam there 1s
frequently a costal type of respiration

DIGESTIVE SYSTEM ~Severe pam 1s frequently ac-
compamed by nausea and sometimes by vomiting
These effects are usually seen with a collapse type of
pain reachon characterized by hypotension weak
pulse sweatmg pallor and mental confusion and are
most frequently associated with overwhelming pam
In addition severe pamn frequently decreases or com
pletely mhibits gastromtestnal functions resulting 1n
slowing of digestion and prolongation of the emptying
time of the stomach

Genrrourmany system —Prolonged pam of mtense
degree causes a dummnution m the patient s renal func
tion apparently on a basis of vasoconstriction

AUTONOMIC NERVOUS SYSTEM —Superficial sharp pamn
seems to cause a sympathetic hyperactvity mamfested
by pallor pulsus alternans tachycardia, sweating
goose flesh dilatation of the pupils and mse m blood
pressure

All are mamifestations of the fight or fught syndrome
Overwhelming deep pam causes a withdrawal reaction
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ness and 1t 1s expertenced 1 the persons body but
detached from the personality This pamn comes near
est to pure sensation It mvolves only the perceptine
phase of pan

PuysicaL ErFecrs oF PaN

Syncope —Aside from the mental effects already dis
cussed there 15 one additional nervous system effect
syncope which 1s primanly the result of overwhelming
pam There are often symptoms of collapse which may
progress to syncope This 1s probably secondary to
sudden cerebral 1scherma as the result of severe hypo
tension due to hyperactivity of the central nervous
system

CARDIOVASCULAR systrnM —The general effect on the
cardiovascular system 1s stunulition with superfictal
pam and mlubtion with deep pamn

Heart —Prolonged imtense pamn affects the heart and
alters the T wave of the electrocardiograph Pain and
fear have a defimte effect on the heart as evidenced
by the many reported cases of sudden death of pa
tients with heart disease during a panful expertence

Pulse rate ~Pam alters the pulse rate The type of
change depends on the mtensity of pain Superficial
pam causes a fight or flight reaction which 1s mam
fested by tachycardia and consequent mcrease 1n the
pulse rate whereas severe deep pain causes a slowing
of the pulse and may even cause cardiac arrest

Blood pressure —Severe pain alters the blood pres
sure It will frequently cause a rise 1n blood pressure
mn direct proportion to 1ts mtensity Conversely m
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« foregone conclusion of n mevitable progression to
subsequent death This chan of rewsomng colors the
patients response to 1llness The extremes of emotional
behavior are frequently seen 1nd require great skill
and knowledge on the part of the physician

The basic problem or factor i prolonged pam 1s
the handling of fear This fear may nse from consclous
or unconscious sources The conscious sources are fear
of contmung pamn or additional pain of mutlating
surgery or other therapeutic procedures and of death
There also may be unconscious fears which become
actvated by the dependent state 1n which the patient
1s placed by his illness and by the symbolic sigmf
cance of the various organs mvolved 1 terms of the
patients past emotional expenience There are also
fears of separation from the famuly and of possible
disintegration of the famly umit and fears of economic
chaos for the patient and for tus family The usual
Tesponses to fear are disturbances of affectivity, or the
feelng fe of the patient These appear 1 propor

tion to the stability of the mdividual previous to the
onset of hus 1llness

MENTAL REACTION PATTERNS

In any alness, some depression and anxiety com
monly occur and so a reactive depression 15 an ob
vious outcome of a serious illness Reactive depres
sions are those ansmg 1 response to obvious external
causes which naturally might produce sadness An
autonomous depression may also occur This type of
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manifested by parisympathetic hyperactivity brady
cardia drop m blood pressure, nausea vomuting
sweating and alteration of gastromtestinal funchion

MUSCULOSKELETAL SYSTEM —Pam  associated with
deep somatic or visceral disease 1s accompanied by
cutancous tenderness hyperalgesia and hyperesthesi:
and muscular spasm Immobility causes skeletal mus
cle tension which may become i new source for
noxious stmuli to aggravate the pamn

MeTABoLISM —Pain 15 frequently accompamed by an
mcrease m the metabolic rate and temperature of the
mdividual This m turn increases the sensitivity to
noxsous stmult 1nd thus ncreases the seventy of the
pun Reflex umtability and oxygen demand are gen
erally mcreased and 1n certain mstances when pamn
1s very severe these nise so greatly that a very large
dose of opiate, or even a general anesthesia 15 requnred
to lower them to normal

MENTAL OR PSYCHOLOGICAL FACTORS IN PAIN

The psychological effect of an 1llness on a patient
15 a function of the previously existing personality of
the patient In general the more maladjusted the per
son was before the tllness the more pathological will
be his reaction to disease This 1s especially true
prtients with malignancies With a mahgnancy there
15 a greater chance of pamn suffering and fearful antic
ipation 2 greater chance of destruction or removal
of organs and a greater chance of death A diagnosis
of malignancy often carnes with 1t 1n a patients mind
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a foregone conclusion of mevitable progression to
subsequent death Tlis chun of reasoning colors the
prtients response to 1llness The extremes of emotional
behavior are frequently seen and require great shill
and knowledge on the part of the physican

The basic problem or factor m prolonged pam 15
the handling of fear This fear may nise from conscious
or uncanscious sources The conselous sources are fear
of contmumg pan or ndditional pain, of mutilating
surgery or other therapeutic procedures and of death
There also may be unconsctous fears which become
actwvated by the dependent state 1n which the patient
15 placed by Ius allness and by the symbohie sigmf
cance of the various organs mv olved, 1n terms of the
patients past emotional experience There are also
fears of separation from the family and of possible
disintegration of the family umt and fears of economic
chaos for the patient and for s family The usual
Tesponses to fear are disturbances of affectivity, or the
feeling Lfe of the patent These appear m propor

tion to the stability of the indwvidual previous to the
onset of his 1llness

Menrar Reaction PATTERNS

In any illness, some depression and anxiety com
monly occur and so a reactve depression 15 an ob
vious outcome of a serious illness Reachve depres
sions are those arising 1n response to obvious external
causes which naturally mght produce sadness An
autonomous depression may also occur This type of
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depression usunlly anses from unconscious guilt from
mterpersonal 1ssues Guilt results from unconscious
ambuvalence and hostility with resentful and aggres
sive impulses directed toward persons or the object of
undesired obligation or toward persons on whom one
1s dependent for secunty Hostile impulses ongmally
directed toward other persons may become directed
toward ones own self

Anvuety 15 a condition of heightened and often dis
ruphve tension accompanied by a vague but often
most disquieting feeling of prospective harm and dis
tress Tenswon 15 a component of anxiety, but 1t 15
frequently recogmzed as a lesser form of anxiety, m
that the patient has a continuing feehng of uneasmess
restlessness dissatisfaction dread and discomforting
expectancy

Fear 15 a response to an actual present danger It
does not persist when the external danger which gives
nse to 1t 15 elmmnated Anxiety on the other hand
with its persistent feelng of dread apprehension and
mmpending disaster 1s a response to repressed dan
gerous 1mpulses deep within the personality or to
repressed feelings striving for consciousness It duffers
from fear 1 being referable not to specific objects or
events but to an wrational dread of situations that
covertly symbolize unconscious conflicts and impulses
Anxiety and fear have much mm common Both are
responses to and signals of danger

The patient may also respond to fear by indifference
or apathy, which would represent an excessive form
of repression Apathy could be regarded as a protective
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form of defensne reaction perhaps aganst pamnful
Pperception

Panic may occur as 1 response to fear Pame1s not
merely a lagh degree of fear, but 2 fear based on pro
longed tenston wath 1 sudden chmax which 1s char
actenized by fright extreme insccurity suspicious
ness tendency to projection and disorgimzation In
this situation the symptoms of hallucinttions and de
lusions of persecution are commeon The patient may
react with self assertion and aggressiveness and may
mamnifest autonomic signs of great fear yet remamn
mmobile because he does not dare to move

Al of these symptoms of mental disorder represent
the patients attempt m the face of great difficulty
to mamtain an existence 1n the best possible way

ReAcTIONS TO ILLNESS

The meanings of a particular 1ilness to a particular
patient are based on conscrous and unconscrous
sources When the patient 15 given a dragnosis he has
to absorb the mformation 1n terms of the knowledge
he has of 1t and 1n terms of the knowledge the doctor
gives lam  The meanmg of a diagnosis will therefore
vary from patient to patient For the average person
the meaning of an 1llness 1s determmed first of all
by other cases which he considers to be of the same
disease whether really relevant or not In addiion
the meaning of the 1llness may be distorted by 1deas
ansing from early childhood expenences which have
emotional connotations and were simultaneous with
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feeling states which are nreconcilable to the patient
at the present time

The normal reaction to 1llness implies some anxiety
and some depression, which very soon decreases to 2
concern approximately commensurate with the orgame
illness In other cases there may be an avordance re
acton m which the patient appears mantfestly un
perturbed sometimes denyng Ins tllness and shows
overactwvity and false gasety This may be Iike a will
o-the wisp and may turn into depression, anxiety or
deliberate self harm by not followng the physicrans
directions Other patients may show a reactive depres
sion with some prolonged emotional retardation and
hypochondriasis A more pathological response to 1ll
ness would be a channeling of 1l previously existing
anxiety into a new groove of concern This may cause
the patient to give up many of luis diffuse neurotic
disturbances and cause um to appear more tractable
at the moment

All severe mcapacitating 1llnesses increase the need
to be loved and cared for Enforced mactivity, m turn
adds to the wish to return to a dependent more or
less childlike status Such an unconscious deswre may
express 1tself m rationalizations, mappropriate symp
toms and demandmgness Fears of possible harm by
lack of care stand in the center of such behavior

Reacrions To Mavicnancy

In an 1llness due to a malignancy or suspected mabg
nancy the gamut of emotion may run from the delu
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sion of having cancer to 1 complete demal of the dis
ease by those alrcady afficted All Jands of irrational
athtudes come to the fore These emotional attitudes
are dependent on the patient s attitude toward danger
and destruction they represent his indwidual methods
for handling hus fears anising from conscious and un
conscious sources It 1s the meanng of “malignancy
or “cancer” which determmes the emotional reaction
There may often be a magic attitude toward the diag
nosis of cancer as if 1t were a death sentence, and
this becomes the focl pomnt of the psychodynamics
of the patient

Images that patients may have of malignancies
range from those of having a body nddled with holes
to an attnibution of lving mvading “things, or an
thropomorphuzation of the mvading cells

There 15, m all cases a subjective meanng of the
particular malignancy To some people for mstance
an ulcer represents a hole 1 the body and this 1dea
upsets them Much of the emotional charge about this
hole may be denved from mfantle notions of the
differences between boys and grls and the feehng
that guls are dufferent sexually because they have
somehow been damaged The concept of an ulcer as
a hole then revives such early fears and dernves much
of 1ts irrational horror from this source On the other
hand some patients visualhze thewr malignancies as
growths Even lunited psychiatne mvestigation some-
tunes reveals that this growth mside the body 1s
equated with another type of growth (a pregnancy)
A httle child cannot understand the facts of hfe and
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unconseiously the 1deas and fears of chuldhood Ine on
to distort our grown up rational understanding Such
notwons often add further terrors to the realism of
malignancy

Patients may concene of themselves s bemng help
less and impotent agamst the cancer enemy they feel
like passive 1nd helpless children Doom stalks them
m the form of worse imagmings The emotional situ
ation of the cancer patient has become more difficult
because of a general artificial cancerophobua as the
result of mcreased pubhaity about malignancies Cam
paigns aimung to enlighten the public about malignant
growths are often used by neurotically nclined ind:
viduals to mcrease thewr fexr Some people definitely
do not want to know the truth about themselves They
look upon every examination for cancer as though
they were already certain of « fatal verdict It has been
observed that once the drgnosis of cancer has been
established the patient suddenly becomes much worse
The combination of the tumor plus the fear or the
ilusion that the diagnosis means a fatal verdict brings
the patient to a state of melancholy and compulsive
preoccupation with his symptoms setting off a vicrous
cycle that brings him sooner to the end of hus resist
ance He may make life intolerable for himself and
his family

Because there 1s always a possibility that there may
be relief, the dictum of treating anxiety whenever it
15 encountered and wherever 1t occurs should be ad
hered to It 1s the task of the doctor to mterpret such
fears from some of the random remarks that the pa
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trent makes 1n order to cope with the realistic problem
of the baste illness

REACTIONS TO IMMEDIATE DANGER OF
Loss oF LIFE

At the time of an actual immediate danger of loss
of hfe there 15 frequently some alteration of bramn
function Such changes often lower the level of con
sciousness and mpair complex mtellectual functions
and this seems to facilitate a delay mn the patients
recogmtion of the serious nature of his condition The
patient slowly comes to realize how sick he 15 The
changes 1 bram function seem to make 1t easier for
him to restnict hus awareness, to decrease pam per
ception and to perceve only those elements mn the
environment which he wants to perceive, and to delay
recogmtion of the threat to life

The defensive psychological reactions appearing mn
an attempt to handle the threat of death generally
are of three types (a) processes which tend to make
the patient feel that lus Lfe 1 really not m danger
(b) processes 1 which the patient seems to feel that,
even though his Iife 1s m 1mmument danger 1t does not
really matter—that 1s he 15 not concerned by lis 1m
pending death and (¢) processes which tend to make
the patient feel that, even though ks life 15 1n danger
now 1t will not remain 1n danger—that there 1s some
thing that can be done to correct this situation

A gwven patient 15 not limited to any one of these
defensive responses but may show different ones at

different times These responses may be aimed at com
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bating either the 1tllness itself or the fear derived from
the illness They mvolve not only conscious thought
and voluntary action but to a large extent autornntic
noneonsclous processes

The reaction of purposeful alteration 15 manifest 1
a demal of illness The patient simply does not recog
mize that he 1s seriously 1ll although he 15 capable of
recogmzimg many other equally complex facts of his
epvironment In addition, some patients reject not
only recogmtion of the 1illness but most or all of their
current and environmental situation as well They
appear to be largely out of contact with reality

Another reaction 1s that in which the patient recog
mzes the nature of a current situation and concludes
that he 1s gomng to die This type of patient 1s fre
quently observed to be the serously 1ll patient—tired
weak and 1 pam—who comes to feel that what hap
pens to hum does not really matter At the moment 1t
may seem to him that to die 15 only to rest quetly
and escape from suffering A smular instance of the
acceptance and preparation for immment death 1s that
i which religious feelings play an important part
Here the individual 1n a time of emergency mobilizes
powerful feelings of Gods protection While this 15
usually an emergency defense in that the patient feels
that God will probably protect hus Ife and let him
avord death there 1s also the feelng that God will
take care of him 1n case he should die Thus he 1s
prepared either way for whatever may happen

Another type of reaction 1s that in which the patient
feels that even though lus Iife 15 m danger now 1t
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will not remaim 1n dnger He seems to be n danger
of being overwhelmed by emotionally pamful stimul:
and he handles the problem within himself by thinking
about the situation only when he must do so and
even then, allowing himself to have httle or no feehing
about 1t He often seems indifferent, unemotional and
apathetic

Virtually all patients at some time or another clearly
demonstrate the type of process in which 2 conscious
effort 15 made to avoid thinking of an unpleasant
experience

These defensive reactions make 1t possible for the
individual to avord overwhelming disintegrative panic
Under optimal conditions they facilitate not only re
hef of fear but preservation of life and recovery from
illness as well In extreme forms however, they may
be biologically maladaptive smee the individual some
times abandons long range hfe preserving functions m
favor of momentary rehef from discomfort

INDIVIDUAL REACTIONS TO PAIN AND
REMOVAL oF ORGANS

As part of the therapeutic process for alleviation of
chronic pam 1 malignaney vanous organs may be
removed and reaction patterns may occur as a result
of an mjury to or destruction of a part of the body
which has special or specific sigmficance for the indi
vidual alone The reactions wall vary with the part of
the body and the type of function affected This 1s
particularly true relative to areas of the body which
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have a sexual connotation For mstance breast cancer
obviously afflicts an organ for which a woman bears
much pride as an erotogemc zone and which 1s par
ticularly nvested with meamng from an emotional
standpomt Amputation of a breast may mvolve a total
change of the patients mmage of herself as a woman
It defimitely alters her role as a sexual object to her
husband and 1t alters her world somewhat

Patients with a malignancy of the gastromtestinal
tract are exposed to all the deprivations of diet that
are current in the treatment of these diseases And
patients with anal difficultres have to face uncleanh
ness, which may have been taboo ever since early
childhood and which may deeply upset the mdividual

The 1dea of a growth nside the body may reviie
srrational childhood fears of pregnancy (that 1s a
form of nternal growth) and notions of a bleeding
opeming m the body may again arouse primitive
concepts of bodily mutilation

Cancers of the larynx ear nose and throat are par
trcularly mvested with symbolic unconscious meaning
dertved from early childhood fantasies

In pulmonary cancer early anxiety may occur with
a vague feeling of respiratory distress or embarrass
ment-—as though breathing was not safe anymore

Along with the cachexra that occurs as a part of
illness, infantthism 1n the patient frequently appears
Hunger and fear of death break through the ordmary
control of emotions

Thus to each mdividual each part of the body has
a different meaning and 1t 1s just this individuahzed
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meaning that accounts for the different reactions to

the various pamns and procedures n the therapy of
cancer

Pariexnt-Fanury REacTIONS

The chronic illness and persistent pam 1n terminal
carcmoma may plice strong nd excessive stresses
upon the farmily s emotional ties with the patient The
family members who have strong emotional attach
ments to start with are most hikely to take the patients
fears pamns and fate personally Pamc often strikes
them Whatever gt feelings they may have toward
the patient emerge to plague them They wish they
had been pleasant and good to the patient and are
now doubly struck by every mjustice they feel they
mught have done Hypochondriasis m members of the
famly of the one afflicted with a malignancy 1s often
the result of unconscious thoughts such as I have
been so unkind to lum that T too deserve to be
fatally 111” An alert physician has to understand these
feelngs and other ramifications of the emotional
1dentification of the family with the patient

When the iliness and pan are particularly pro
longed two reactions may occur 1 a famly Imbally
there 15 the strong 1dentification with death destruction
and pamn Then as time passes _the 1dentification may
become so pamful to the members of the family that
they will erect psychologie defenses m order to protect
themselves The most common form of reaction 1s a
rejection of the need for prolonged identification with
the patient Thus takes the form of decreasing 1nterest
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and mild 1solation of the patient, and visits to the
patient may become briefer and less frequent Despite
the use of this device however the relatives may feel
guilty because of actual or imphed neglect, which will
m turn generate feehngs of hostility toward the sich
relative Such a reaction depends on the duration of
the illness and the ability of the patient to commum
cate hus anxiety fears and paimn to the various members
of the family

If the patient 15 muntained at home many frustra
tions and physical demands may be mposed on the
famly by the advanced illness There may develop
extreme weakness mcontmence and bad odors The
pressure of caring for the individual under these cir
cumstances 1s likely to arouse a resentment and 1
turn guilt feelings on the part of those who have to
do the nursing

The duration of the illness may also involve financial
stress for the famuly Chronic 1llness 15 expensne and
after the imtial perrod of personal 1dentification with
the patient, the family may soon come to feel that 1
quick death would be of benefit to the patient and
would indirectly relieve the finaneral stramn imposed
on the farmly Within the famuly group there may be
nvalry and conscious or unconscious competition for
the patients estate While these matters are not dis
cussed with the patient they may be discussed at some
length among the peripheral members of the patients
family group These persons in turn may generate
resentment and hostiity because of the decrease of
the estate by the prolonged illness The frequent bed
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side visitors may therefore be operating on a com
passion made up of mixed motivations

There has been some tendency to eep the diagnosis
of a malignancy a secret from the patient but to share
it with a family member This produces many diff
culties A daughter who has been told secretly that
her mother suffers from cancer herself suffers a great
deal of anxiety and probably communicates that fear
and concern whether she wishes to or mot. It 1s
doubted that a policy of secrecy succeeds very often

The doctor has the task of deciding what type of
approach to use with the personahty of each patient
or relative 1n mind In the vast majonty of situations
probably a rational discussion of mpendmg problems
with the patient and family will be most useful

PariEnT Paysician Reacrions

The fears and anxiety of the patient with carcinoma
and pam will be mfluenced by the attitude or advice
of lus physician Thoughtless and unfeeling statements
may precipitate excessive fear and mvahdism Of ne
cessity contact wath any patent arouses feehngs 1n
the doetor just as the doctor arouses feelings i the
patient Working with a patient suffering from a mahg
nancy causes special problems for the physician Furst
of all the patient with a malignancy 1s most Iikely to
engender anxiety concerning death even n the doctor
And at the same time this type of patient constitutes
a serous threat or frustration to medical ambition
As a result a doctor may react more emotionally and
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less objectively than m any other nrea of medical
practice He may at times be carmed away to mike
more optimistic stitements than are warranted and at
other times his deep concern may make him more
I tic than 1s ry

As a result of the feehng of frustration 1 his wish
to help the doctor may have moments of annoyance
with the patient He mny even feel almost inchmed to
want to avoid this type of patient

As 1n 1l patient physician contacts, the patient per
cewves the finest nuances of the doctors attitude un
consciously 1f not consciously The patient of course
views himself as a sufferer and expects help from the
doctor His attitude 1s frequently like that of 1 clild
toward a parent At the same time the childhood at
titudes which the patient ordmanly keeps under con
trol but which appeir more readily durmg a period
of dependency and illness may he behind Ins desires
and demands on the physician and his attention These
unreasonable attitudes will need to be recogmzed by
the physician Also to maintam a patents relatively
un neurotic attitude toward his 1llness 1t 1s necessary
that the doctor be aware of mappropnate emotions
aroused m humself by the patient Once the physician
1s aware of his own problems he can exclude them or
at least control them so as to cause mimimal interference
in handling the therapeutic program for the patient

Parent Curtune ReacTIONS

Frequently cultural patterns dictate how the md:
s1dual should bear pain American culture emphasizes
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independence and personal accomplishment Excessive
display of emotional reactions regardless of the cause,
15 frowned on In addition there 1s a lack of sanctioned
outlets for the satsfaction of pissive dependent needs
of the individual The American family structure, m
an early portion of the mndividuals life, has intense
emotional relatiouships among all members However
since our culture emphasizes independent and personal
accomplishment, the childs close attachment to the
mother must be resolved When the time comes for
the individual to be separated from the family umit,
latent deep seated dependent longings may emerge
and the psychologic defense agamnst this may pre-
cipitate an anxiety as these feehngs come 1nto the pa

tients awareness lliness pam and fear of death tend
to activate the dependent longings Conflict can easily
anse since 1t may be very difficult for the individual
to satisfy hus need for these passive dependent needs
and his previous concept of the necessity for a com

petiwe constructive indinduality Qur culture pro

vides few defenses for this type of stress beyond a
suppression of the need If the dividuals defenses
break down he may feel angry toward hunself and
toward the members of us famly The patient must
frequently admit death and pam as a part of nature
beyond his control, but he can try to, or does, sup

press his thoughts and emotions about these subjects

The demands of the somal environment, excessnve
competitiveness sexual repressions and contradictory
codes bring wdvidual frustrations and didemmas
and engender psychic conflicts Soeal factors and
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standards help to shape the adaptve effort of extt
mdividual but when operatmg with bologieal ad
psychalogcal fluences, may be partly respODSlble I
the formation of personahities that eventually come
neurosis and psychosis

MODIFICATION OF THE PAIN REACTION
PATTERN BY PSYCHOLOGICAL SUPPORT

In no other disease 15 the patients need for moral,
or psychological support so great as m intractable
pam associated with cancer This assistance takes the
form of not the usual psychotherapeutic procedur®
but sincere sympathy understanding lindness and
moral support by the physician The aim of psycho
logreal support 1s to reduce tension fears and anxieties
which produce hyperactivity of the mechamsm o7
reception and reaction to pamn In such psychologml
support one begins at the base of the process which
transforms “body to “mind” This 1s essentially an
wvestigation of psychosomatic relationships based op
the personal social and cultural expenences of the
wndividnal and on the mdividual physxology and
psychology

To begmn with the treatment of a patient will 1n
volve an mvestigation of his general hife situation at
the tme the 1llness arose and of the sequence of events
simce that ttme It 1s assumed, of course that a
thorough history and physical examination have been
made and that laboratory procedures have been com
pleted as sndicated, m order to establish the diagnosis
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} The general physician 1s 1n 2 particularly advanta
) geous position, smee he may have known the patient
 for some time, may know his attitudes toward allness
pan and death and may have timate knowledge of
the farly relationships
It 15 perhaps easiest for the physician to proceed
from physiological to psychological mvestigation and
explanation to the patient All too frequently, the pa
 tient has conscious fears which are exaggerated by
obscure medical terminology and 1ncomplete explana
tons The simplest thing the physician can do 15 to
clanify 1n simple terms the defimtion of the illness that
has been diagnosed This i turn will decrease the
anxiety that always accompanies something which one
does not understand It may be necessary to institute
a mild program of education regarding the physiology
and anatomy of the body and the organs which are
now affected It 1s certanly wise to give a tentative
explanation of the varous therapeutic procedures
which the patient may anticipate the duration of the
procedures and therr purpose Such explanation must
be given 1 simple terms which the patient can under
stand or relate to Ius past experience The rationale
of the disease process and the healmg phases which
may occur should also be discussed If pamn 15 extreme
the physician may be more specific n telling the pa
tient details or procedures to avoid ncreasing pam
and mn so domng he mvolves the patient 1n an achve
portion of the therapeutic program and allows tum
to share some of the responsibility 1n securing the de-
swired results m treatment A single explanation may
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not suffice Frequently the patient physician tolerance
hmit 1s approached by the patients demands for
repeated and detailed explanation There 15 no pomt
i showing impatience, untability or annoyance at
the tune of these repeated demands A suple way
to avord them 15 to ask the patient to define what
he remembers of his own 1llness or to verbalize his
illness 1 his own words The physician should par
ticularly avord an attitude of despair or defeat The
patient 1s quick to sense this or a lack of mterest and
he may be forced nto emotional patterns which de
feat the eventual purpose of treatment The physician
should do all he can to give the patient a sense of
confidence and secunty based on the conviction that
everything will be done to relieve lus suffering and
that his problem 1s not meanmgful to him alone

The mtimate relationship of the patient and phy
sician makes 1t possible to explore many of the un
conscious sources of fear and anwety which the pa
tient has The patient frequently regards lus doctor
as a sort of confessor friend sympathetic and under
standng listener and often a useful visitor Particularly
m respect to a malignancy in an organ which has a
sexual connotation or pam anising from such a struc
ture the doctor will need to nquire wmto the meamng
of this condition to the patient. Such inquiry does not
require extensive psychiatric knowledge but 1t 15 not
unteasonable to assume that the physician will be
aware, working wise that destruction or removal of
organs which are basic to the concept of masculimty
or fermmmty will be emotionally traumatic The ex
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planation usually required of the physician should
mdicate a lack of change m the basic body image If
necessary, a discusston of childhood experience with
vanous organ diseases can be undertaken This can be
done simply by ashing the patient, “Whom have you
known with 1llness of this type before?” or, “What do
you remember about tllnesses of this type?”

A patient with mahgnant disease who 15 suffering
pamn more or less constantly soon guesses the progno
sis despate the efforts made to conceal his doom He
may ask questions concerning the possibility of death
or may indicate that he expects death If this subject
1s brought up by the patient, 1t should be met with
understanding and consideration A matter of fact ex
planation of the possibilities of death may be given
together with reassurance that no matter how severe
the 1llness there always 1s a possibility of arrest of
pam and recovery Depending on the experience of
the physician and the patients own rehgious attitudes
the properly onented priest, mmister or rabbr may be
used effectively 1n sharing the preparation for death
In general, a matter of fact sympathetic istemng at
titude 15 probably the best approach to this problem
Certamly there 1s little the physictan can do to alter
the fear of death

An additional axd to the doctor may lie 1n the tech
e of handling the complamts regardless of how badly
they are expressed While “a stff upper lip” approach
may be used at times on the other hand 1t may be
necessary to be permissive and to express a wilhngness
to hsten to the patients bitterest complaints concern
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mg s pam Even a momentary descriphion of the
sevenity of the pamn m whatever terms the patient h1s
avalable may relieve sufficient tension so that he 1s
able to carty on 1n a manner most suitable to hus needs
when persons other than his physician are present

When the patient comes to realize the presence of
mahgnancy and chrome pain he may need to put his
personal house in order The physician can recommend
that a busmess ke review of the personal affars of
the patient be made mn the s1me manner as if he were
entirely well

The family of the patient may also require a good
deal of psychological support The members of the
farmily will certamnly seek out the physician to express
therr uncertanties and fears concernmmng the patient
It will be necessary to answer questions of anitomy
and physiology but this should be done as briefly and
simply as possible This 15 probably most efficiently
done by giving an explanation to a single stable ind:
vidual who can then communicate with the other
members of the family Of course this procedure car
nies 2 sk of msinterpretation but 1t 1s advantageous
m that 1t lessens the time required to talk to each
mdividual alone One of the points that might be em
phasized 15 that everything possible 1s being done for
the patient It 1s wise to avoid specific predictions as
to the time of death or the duration of the illness A
physician who does state a specific time may be put
in an extremely embarrassing positton by a complete

recovery
In relation to visiing with the patient, the physician
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can recommend that there be no exaggeration of inter-
personal relationships with the patient The patient 15,
after all stll o member of the family group and ac

tmities of the family will still be of nterest and will
aid the patient 1n avoiding a sense of separation and
hopelessness 1n regard to his illness It 15 equally 1m

portant that an overconcern or overprotectiveness not
be demonstrated by members of the famly, the pa

tient will read enough 1nto their mimmal changes in
athtude without a questionable overconcern on their
part Other important factors are to assure accessibil-
ity to at least one responsible member of the famly
and to assure the family that they will be not:fied of
any medical changes 1 the patients condition A re

sponsible and stable member of the family may be
encouraged to discuss the necessary reorganization of
family relationships and personal and financial re

sponsibility which will be necessary 1f and when the
patient dies

MODIFICATION OF THE PAIN REACTION
PATTERN BY HYPNOSIS

As has been repeatedly emphasized so far m this
chapter there 15 a great emotional problem m each
patient with cancer and with severe pamz If the emo-
tional tension m the patient can be channeled away
from a neurotic exaggeration of fear and self pity to
a more reahstic and constructve pomt of view this
energy will be available to support the patient during
therapy When therapy 1s completed the patient should
have a more serene and confident attitude until death
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With such an approach there will be less pain less
disturbance 1 bodily function nd a reduction 1n the
degree of dread that surrounds the subject of cancer

Hypnosis may be used to suppress symptoms or
through application of analytical principles to express
emotionally charged 1deas In some pahents hypnosis
allows a control over the subconscious mind, and the
mind can thereby be maneuvered to aid the cancer
patient m his struggle for survival Hypuosis offers
difficult problems and most of the responsibility rests
on the physician who undertakes this type of therapy

Historically the physician has ample precedent for
hypnosis smce 1t probably 1s older than medicine It
certamly was used m Egypt and Aesculaprus was said
to have been able to reheve pam by stroking his hands
on the patients brow The use of hypnosis has had
repeated ups and downs and 1s now recerving new
mterest with a gradual diminution m both professional
and popular resistance to hypnosis

Hypnosis may be defined as an artificially induced
state characterized by heightened suggestbihty In
hypnosis a special integrative interaction of the organ
1sm with 1ts environment results 1n certain sensory
motor and memory changes The hypnotic situation
15 a special type of mterpersonal relationship and
phenonema observed 1n hypnosis are the result of the
interaction between the hypnotist and the subject The
behavior of the hypnotized individual represents a
psychosomahc response to the cues of the operator
within the framework of this relationship
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At present there 1s no physiological or psychological
theory available which accounts satisfactonly for ail
the phenonema encountered 1n hypnotie states Also
prachcally nothmg 15 known concerning the reasons
for the mdvidual differences m hypnohzability or for
the relationship of hypnosis to varous related states
such as barbsturate narcosis and drug ntoucation
The actual hypnotic technics should be learned under
expert gudance Such technics are taught m most of
the larger centers of psychological trammng and mn
many of the larger psychatnic hospitals Hypnosis 1s
a process whnch when learned will be of use mn other
areas besides the control of cancer pamn

In general, 1t has been noted that pamn anxiety and
organ dysfunchon 1n a patient with cancer can be
fluenced by hypnotherapy The results are however
proportional to the depth of the trance and the m
tensity of the program of therapy Before the hypnotic
process 15 begun 1t 15 essentral that the hypnotist have
a detatled hustory of the patient, with special attention
to psychosomatic factors previous impressions regard
mg hypnosis and the present social environment of
the patient, It 1s certamly best that the subject of
hypnosis be directly discussed with the patient and
that the procedure be done with his permission

In all circumstances the depth of hypnosis 15 the
dearding factor mn ts success For practcal purposes
there are three stages a light, 2 medium and a deep
trance In a light trance the patent recogmzes some
wfluence but doubts that he was hypnotized In a
medwm trance the patient 1s sure he was hypnotzed
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but he can recall freely all the events that occured
In a decp trance the subject reahzes that he was
hypnotized but his recall of the trance peniod 15 under
the control to some extent of the hypnologists sug
gestions If after about three one hour periods of m
tensive worh, a patient reaches only the light trance
he cannot be helped by hypnosis The pahents who
go mto a medwm trance can be helped, but the more
severe the orgamc pam the more ephemeral will be
the hypnotic control Those who reach the deep or
somnambulistic trance can be helped Unfortunately
such persons are rare constitutmg only 10-20 per
cent of the population Extensive disease, a distraught
mind pain and the fear of death make induction of
hypnosis more difficult than in normal persons Thus
1t seems that the most duficult thing to control under
hypnosis 1s the very function that the physician most
wants to affect

The hypnologist 1s an important factor 1 this prob
lem, for hypnosis 1s a transference and a countertrans
ference relationship just as 1s psychoanalysis In hyp
nosis the mterplay 1s not well understood by erther
party and 15 not well handled Here the diferences
m sex age race and social situation of the patient
and the hypnologist become acutely important and
may if these factors are diverse mlitate agaimnst
success

The mamn disadvantages of this form of therapy are
the few good subjects the large amount of time re-
quxxed and the necessity for an expenenced and well
tramned hypnologist to govern each case The pos



Psychological Aspects 225

sible deleterious effect on the health of the hypnolog
1st and the long penod of time required for ene pa
tient, between onset of symptoms and death thus
Limits the number of pahents a single therapist can
manage Then too public resistance to hypnosis
persists

The advantages of hypnotherapy for patients who
enter a deep trance are numerous Drug requirements
are lessened pan 15 relieved organ dysfunction can
be corrected as much as 1s possible and depression
anxiety and fear are mimmzed Lafe 15 prolonged and
death 1s approached as 1s a mghts sleep

Prefrontal lobotomy mterferes with the mduction of
the hypnotic state 1n proportion to the decreased abil
ity of the patient to concentrate so that results appear
to differ from the hypnotic state Narcohypnosis helps
to counteract superﬂmal resistance but does not seem
to aid otherwise 1n obtammg true hypnotic depth It
does not ehmmate all resistance

Efforts should be extended to learn what hypnosis
15 and how 1t alters physiological function When these
fund Is are und d, 1ts advantages will have
a wider and more satisfactory applicaton Hypnotie
experience has mdicated that there may be a cancer
personahty Intensive study shows that the patient
with cancer 1s either an inhibited mdividual with re-
pressed anger hatred or Jealousy or a good person
consumed with self pity

Hypnotism 15 not to be considered hghtly Its use
must be restricted and 1t 15 safest n the hands of a
competent psycluatrist who has had a parbicular -
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terest and experience 1 1t Other specialists and gen
eral physicians should use 1t only after adequate tram
mg and then only when other available methods are
wadequate The use of hypnotsm can be compared
to the performance of a difficult operation Anyone
can cut the skin many can remove an appendix but
few should remove a stomach a pancreas or a lung
The same 1s true of hypnosis Anyone can leam to
mduce 1t some can get therapeutic results, but only
those with experience and tramning should attempt to
cut out preces of the mmd

CONCLUSION

The psychological problem of pam m termmal
malignancy 1s a problem of the total relationship of
the individual the family the physician and society
The attitudes which the patient has will be a product
of past expenence both conscious and unconscious
the kind and degree of disease which he now has
the duration and seventy of his pam and Ius personal
attitude and preparations for death The reaction to
pan will be based on reducing the unknown Attempts
should be made to reduce fear and anviety and to
simplify personal family and spmntual relationships
The ultimate substance of treatment should be that
the physician 1s domng all he can to give the patient
confidence and a sense of secunty based on the con
viction that all 1s bemng done to relieve the suffering
and that all of Jus needs will be met within the realm
of reasonable possibihity
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terest and experience 1n 1t Other specialists and gen
eral physicians should use 1t only after adequate tram
mg and then only when other available methods are
madequate The use of hypnotism can be compared
to the performance of a difficult operation Anyone
can cut the skin many can remove an appendix but
few should remove 1 stomach a pancreas or a lung
The same 15 true of hypnosis Anyone can leamn to
induce 1t, some can get therapeutic results but only
those with experience and tramming should attempt to
cut out preces of the mind

CONCLUSION

The psychological problem of pam m terminl
malignancy 1s a problem of the total relationship of
the individual the family the physicran and soctety
The attitudes which the patient has wall be a product
of past expenence both conscious and unconscious
the kind and degree of disease which he now has
the duration and seventy of lus pan and his personal
attitude and preparations for death The reaction to
pam will be based on reducing the unknown Attempts
should be made to reduce fear and anuety and to
sumphfy personal family and spintual relationships
The ultimate substance of treatment should be that
the physictan 15 domg all he can to give the patient
confidence and a sense of secunity based on the con
viction that all i1s being done to reheve the sufferng
and that all of hus needs will be met within the realm
of reasonable possibility
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1 thorax, 69 109

m throat, 110

1w upper abdomen 108 f
Nisentil, see Alphaprodine
Mitrogen mustard

for acute leukemua, 131

for br‘onchogzmc cancer

32

chlorpromazine with 32
for chrome leukermas 130
complications from 140
for Hodgkin s disease 128
for lymph 129

y dep

19f

with chlorpromazine 32

for chronic pawn, 14

with cobra venom 33

death from, 39

depressant effects 19§ 381

dosages of compared with
morphine 20

excitatory effect, 19

and narcotic atagomsts 19

withdrawal syndrome 30

Opiords

see also Oprates and specific
agents

for chrome pan 14

dosages of compared with
morphne 20

and parcotic antagonists 19

tdrawal synd: 30

130
pharmacology and dosage
140 £

OPSPA
complications from 145
pharmacology 144 f



238

Neoplasms
extent and surgery 149 f
type of disability and sur
gery 150
types of and surgery 147 ¢
Neo synephnine 1n drug
reachon therapy 85
Nerve blocky
for abdomen 71 ff
complications from 79
80f 82f
alcohol see Aleohol block
cehac plexus see Nerve
o 1

Parn in Cancer

complications from 80 £
after mastectomy (radical}
71

for neck 52 ff 62
under x ray gudance 54
55
paravertebral sympathetic
66 ff

complications from 67 £
under x ray gmdance, 65
67 78 80
patience m 85 39
for pelvic canity 78 ff
h from 79

for chest 69 &
complications from 70
drugs for
antibiotics with 78
local anesthetics 49 f 66
~reactions to 84 £
nerve-fnecronzmg agents

phenol 62 63 64 67 74
£ 80

—reaction to 67
pontocaine 45 68
premedication for 84
procaine 68
tetracamme 56

epidural 46f 71

for head 52 ff 62
eye complications from

53

under x ray gwidance 54
55

mtercostal 69 £
intrathecal 89 ff
for lower extremities 81 ff
complications from 82 f
lumbar paravertebral sym
pathetic 79 £

80f
penpheral 47 f
for pleura 69
pnneiples of 34 £
splanchmie 71 £
under x ray gwdance 74
75

stellate ganghon block 60
£
compheations from 62 ff
(B
under x ray gmdance 62
63 64

sympathetic 48 F

techmes 84 f 36 f 89 ff

for thoracie viscera 66 f

after thoracotomy 69

for thorax 59 ff

for upper extremities 58 62
complications from 58

unde;x ray gmdance 38 f

2

Nerve necrotizing agents 51§
Nerve plexuses

brachial radiation therapy
for 189
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Pame 203
Paramunophenals
habit forming, 16
toucity of 15, 16
value of in pain 15
Paranasal sinuses mahgnancy
nerve block for 52

53f 55
Farathyrolds mahignancy

surgery for 154
Patient

attitude of, and surgery
151 f

culture patterns of and re
acbons 214
family relationshup 211 ff
general physical status of
and surgery, 150 f
physician relationship 193
f o7
reaction of
to illness 203 §
to immediate danger of

death 193 £ 200 ff
07 ff
to malignancy 204 f
to pam 200 &

to removal of organs
209

Peliic bones malignancy
netve block for 82
Pelvie cavity malignancy
nerve blocks for 78 &
complications from 79
80f

newrosurgery for 79 108
complications from 108
Pelvic 1

241

Phantom kmb pain, 82
Pharynx malignancy spino
thalamic tractotomy
for 991
Phenacetin
habit formng 16
toxicity of 15
value in pain 15
Phencrgan  premedicant for
nene blocking 84
Fhenol
in nene blocking 82, 63
84 67 74§ 80
reaction to 67 74 f
vs chordotomy, 105
as nenve-necrotizing agent

Phenothiazine premedicant
for nerve blocking 84

Phosphate radicactive 187

Phosphoxéus radioactnve 183
186

Physician
moral obligations of 152
patient relationship 193
211§ 2
relationship with patients
famyly 193
Pitressin see Vasopressin
Pleura mahgnancy nerve
block for 69
Pleural effusion Au'®® for
187
Polycytherma vera P3 for
186

Pontocame 1n nerve blocking
45 68

Pems mahgnancy surgery
for 174§

Pethidine sce Mependine

P arsinite solution
see Fowler s solution
Predmsone
for acute leukerma 132
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Oropharynx malignancies of
surgery for, 157
di ther

Pain in Cancer

mental effects of 196 £

duning 200

apy for 182
Ovary malignancies
Aulss for 187
radiation therapy for 172 f
surgery for 172
o thyl

mild 197
moderate 197
modification by psychologt
cal support 216 ff
moral support m 216 ff
keletal systern dur

Jrethyl
thiophosphoramde
see OPSPA

P

Pamn
see also Patient
blood pressure during 198
f

n cancer 195

cardhovascular system dur
mng

cutaneous 195 £

deep 196

degree of and prognosis
13 14

digestive system dunng 199
emotionalTesponse of patient
to 193 f 200 ff 209

£
fear with handlwg of 200

general considerations 194
bid

gemtounnary system dur
mg 1

heart action dunng 198
and hypnosis 221 &
mtolerable 14 £ 197
ntractable patients re
actiop to 193 £
mechamsms of 34, 35 £

mg 200
nervous system durng 199
f

pathways anatomy of 384
28

perception of 194 f

phantom hmb 82

physical effects of 198

phystopsychological process
of 195

prevention by radiation 184
psychologrcal aspects 193
f 200f

psychological support in
216 ff

pulse rate dunng 198

referred abdominal nerve
blocks for 78

respiratory system during
199

severe 197
superficral 195
syncope during 198
termial—patient s reaction
to 103 f
Pancreas mahgnancy
nerve block for 77
neurosurgery for 108 f
surgery for 163 f 165
sympathectomy for 105
Pancreatéiodnbdenec‘lnmy
1



Index

s

Saliey lates
with codemne 21
touaity of 15
value in pain 15
Salivary glands malignancy
nerve bloch for 54
Scalp malignancy neurosur
gery for 8
Sedatives as adjunct for
severe pain 31 32
Sinuses paranasal mahg
nancy nerve block for
52 53f 55
Skin malignancy
nerve block for 52
treatment, 132 {
Spme malignancy
m cord lamnectomy for
107

mtrathecal alcohol mjection
‘fox 69
1
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neurosurgery for 108 f
surgery for 156 ff
Submaxillary glands mahg
nancy nerve block
for 57
Surgeon role in treatment for
cancer 186
Surgery
general considerations be
fore
atutude of patient 151 f
evtent of lesion 149 f
physical status of patient

0
type of disability 150
type of neoplasm 147 £
procedures to control pan
146 ff

psychological reactions to
removal of specific
organs 209 ff

with radation 183 f

special problems 178 ff

surgery for 178 £
X ray therapy for 176
Spleen
enlarged 1n leukemia radia
tion therapy for 180
hypersplenism  anema of
chemotherapy for 178
surgery for 178
Splenectomy 178
Stereotaxic lesions 100 £
complications from 101
Stlbamudine for multiple
myeloma 132
Stilbestrol see Diethylstil
bestrol
Stomach malignancy
nenve block for 77

ympath 105 f
Sympathormmetics

toxeity of 15

value of 1 pam 15
Syncope dunng pam 198

T
TEM
for acute Jeukerma 131
for bronchogenic cancer
182

for chromic levhermas 130

for Hodgkm s disease 128

for lymphosarcoma, 128
130

pharmacology and dosage

1
for skin cancer 133
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Prednisone {cont )
pharmacology and dosage
134 f

complications from 135
Premarin for breast cancer
116

Prisihdene sez Alphaprodine
Procamne 1n nerve bloching 68
Prostate malignancy
adrenal corticords for 126
adrenalectomy for 125 f
androgens after orchidec
tomy 126
castration for 124 f
climcal management 123 fi
estrogens for 125
hormone treatment for 173
179 £
hypophysectomy for 126
metastasis i
nerve block for 78 80 82
surgery for 173 f
Y? for 126
Pruntus of Hodgkin s disease
radiation therapy for
190

Psychological support and re
action fo pam 216 f
Pulse rate durnng pawn 198

Pan 1n Cancer

Radiation therapy 181 £
with chemotherapy 183
chlorpromazine with 32
contraindications 181
with estrogens 118
1sotopes radroactive 185 ff
for local extensions of

mabignancies 188
for metastatic disease 188
and mitrogen mustard 140
for pain prevention 184
qualty of radiatton 184
radiation sickness 191 f
with surgery 183
after unnary diversion 169
voltage 184 f
Radon seed implantation m
head pam followmg
56

Rectosigmoid malignancy
see also Rectum
local recurrence—radtation
therapy for 188 f
nerve block for 78 82
Rectum, malignaney
nerve block for 80 81
surgery for 150 £ 161
Religion i termumnal 1llness
208 219
K

Punmethol, see 8 M t

punmne
Pyelonephnitis
hydronephrosis with 149
surgery for 168 169 170
Pyrazolones
toxicaaty 15 16
value m pam 15

R

Radiation sickness 191 f
corticotropin for 133

y from
opiates 19f 31

Respiratory system during
pan

Respiratory tract malignan
cies surgery for 152

Reticuloendothelsal system
diseases radration therapy
for 182
mabgnaneies surgery for
152 ff
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Salieylates
with codeme 21
touaty of 15
value 1 pain 15
Salvary glands malignancy
nerve block for 54
Sealp malignancy neurosur
gery for 88
Sedahves as adjunct for
severe pain 31 32
Smuses paranasal mabg
nancy nerve block for
52 53f 53
Skin malignancy
nerve block for, 52
treatment, 132 f
Spine malignand
m cord lamnectomy for
107

mtrathecal aloochol mjection
or
pathologic fractures
surgery for 178 {
x ray therapy for 176
Spleen
enlarged 1 lenkemia radia
tion therapy for 190
hypersplenism  anemia of
chemotherapy for 178
surgery for 178
Splenectomy 178
Stereotaxic lesions 100 £
complications from 101
Stilbarmdine  for multiple
myeloma 132
Stilbestrol see Diethylstil
bestrol

Stomach malignancy
nene block for 77

neurosurgery for 108 f
surgery for 150 ff
Submaxillary glands malg
nancy nene block
for 57
Surgeon role in treatment for
cancer 186
Surgery
general considerations be
fore
attitude of patient 151 f
ettent of Jesion 149
physical status of patient
150 £

type of disability 150
type of neoplasm 147 f
procedures to conlrol pain

146 ff

psychological reactions to
removal of specific
organs 209 f
with radhation 183 £
special problems 178 £
Sympathectomy 105 £
Sympathemimetics
toxicity of 15
value of n pamn 15
Syncope during pain 198

T
TEM

for acute leukemia 131
for bronchogentc cancey
132

for chromc leukemias 130

for Hodglan s disease 128

for Iylxgphosarcoma, 129

pharmacology and dosage
142

for skin cancer 133
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TEPA surgery for 154
for chronie leul 130 Tic d nerve root
for Hodgkins disease 128 section for 91
pharmacology 142 Tolerance

Testicles malignancy surgery
for 173
Testosterone
complications from 136
for female breast cancer
119

pharmacology and dosage
135

for sobd tumors 127
Tetracaine see Pontocame
6 Thioguanine 145
ThioTEPA
for chromc leukermas 130
complications from 143
pharmacology and dosage
142
Thoracotomy nerve block for
pan after 69
Thorax malignancy
see also Respiratory tract
nerve blocks for 59 f 681
neurosurgery for 69 109
sptnothalamre chordotomy
o1 £

surgery for 152 ff
‘Thorazine see Chlorproma
zine
Throat malignancy
nerve block for 52
neurosurgery for 110
root sechon for 92 f
Thyroid gla

function m I'37 therapy
186

mabignancy
st therapy for 186
nerve block for 57

cross tolerance of drugs 17
m drug addiction method
of esumauan of 16 f
Toogue malignan
nerve block for 54 f 561
surgery for 154
Tracheobronchual tree mahg

nancy
nerve block for 59 f
surgery for 152 ff
Tracheotomy 154 ff
Tractotomy spinothalamme
o7 £

comphcations from 97 #
Trethylene amme sce TEM
Trethylene phosphoramide

see
Triethylene throphosphoram
1de see ThioTEPA
Tumors
large ulcerated bleedmg—
surgifry for lesions of

local extensions of-radia
tion therapy for 188 ff

u

Upper extremities
edema after treatment for
breast carcinoma 189
malignancy
nerve blocks for &8
—complications from 58
82

surgery for 177
pamn after amputation—
nerve section for 87
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Urema, 149 170 172
Ureterostomy 168
Ureters malignancy surgery
for 188 f 170
Urethane
for acute Jeukema 131
for chronie leukerma, 130
comphications from 141
for multiple myeloma, 132
pharmacology and dosage
141
Unnary diversion 168 £ 172
with radiation therapy 169
Unnary incontinence 170 174
Unmnary tract
see also hadney
surgery for lesions of 167 ff
Uterus malignancy nene
block for 78 82

v
1 1

245
after hypophs sectomy
123
Vasoxyl, see \Methoxamine
Vemns ihac malignancy sur

gery for 171
Vuha malignancy surgery
for 173 177
w
Withdrawal syndrome see
Addiction
X
% ray therapy see Radiation
therapy
Y

Ittnum radioactive
for hypophysectomy 188
for

cancer 126
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TEPA
for chromic leuk 130

Pain in Cancer

surgery for 154
e doul nerve root

for Hodghin's disease 128
pharmacology 142
Testicles malignancy surgery
for 173
Testosterone
complications from 136
for female breast cancer
119

pharmacology and dosage
185

for sold tumors 127
Tetracaine see Pontocame
6-Thioguanme 145
ThioTEPA

for chrome leukermas 130

compheations from 143

pharmacology and dosage

142f

Thoracotomy nerve block for
pam after 69
Thorax malignancy
see also Respiratory tract
nerve blocks for 59 f 681
neurosurgery for 89 109
spinothalamic choerdotomy
o4 ff

surgery for 152 ff
Thorazine see Chlorproma
zine
Throat malignancy
nerve block for 52
neurosurgery for 110
root section for 92 f
‘Thyroid gland
function mn I'31 therapy

malignancy
1831 therapy for 186
nerve block for 57

section for 91
Tolerance
cross tolerance of drugs 17
in drug addiction method
of estimation of 16 f
Tongue malignancy
nerve block for 54 f 56 f
surgery for 154
Tracheobronchial tree malig

nancy
nerve block for 59 f
surgery for, 152 ff
Tracheotomy 154 ff
Tractotomy spmothalamic
97 &

complications from 97 ff
Tnethylene amme see TEM
Trethylene phosphoramde
see TEPA
Trethylene thiophosphoram
ide sec ThioTEPA
"Tumors
large ulcerated bleeding—
surg%ry for lesions of
b

local extensions of—radia
tion therapy for 188 ff

v

Upper extremities
edema after treatment for
breast carcinoma 189
malignancy
nerve blocks for 58
—complications from 58
[

2
surgery for, 177
pamn after amputation—
nerve section for 87



Index

Uremua 149 170 172
Ureterostomy 168
Ureters mahgnancy surgery
for, 168 £ 170
Urethane
for acute leukemia 131
for chrome leukerma 130
complications from 141
for multiple myeloma 132
pharmacology and dosage
141

Unnary diwversion 168 ff 172

with radation therapy, 169
Urninary mcontinence 170 174
Unnary tract

see also hidney

surgery for lessons of 187 fF
Uterus mabgnancy nerse

block for 78 82

v

Yasopressin  replacement

245
after hypophy sectomy
123

Vasoxy) see Methoxamine

Vemns 1hiac malignaney sur
gery for 171

Vulva mnhgnnncy surgery
for 173 177

w
Withdrawal syndrome see
Addiction
X
\ ray therapy see Radiation
therapy
Y

Yttnum rachoactve
for hypophysectomy 188
for prostatic cancer 128



