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THE physician's attitude to malignant disease has
changed profoundly of recent years. Inoperable
cancer, far from dictating defeatism, now presents a
challenge. Increasingly effective chemical and
physical methods of treatment, and an active diag-
nostic and therapeutic approach to complications
and intercurrent disease, are resulting in the useful
prolongation of life. The purpose of this paper is
to discuss the general medical approach to the
diagnosis and management of malignant disease
and its metabolic and other complications. Some
of the more recent advances are dealt with in some
detail. The treatment of the growth itself is, how-
ever, considered elsewhere. It should perhaps be
stated that the term ' malignant disease' is used
in a general sense, referring to all cancers, in-
cluding carcinomata, the reticuloses and leukaemia.

General Management
The Management of the Patient
The physician should adopt a sympathetic and

unhurried attitude. A combination of kindliness,
sincere interest and careful attention will almost
invariably win the patient's confidence and simplify
the general management. It is usually best to avoid
revealing a fatal diagnosis to the patient. A sudden
announcement will cause unnecessary distress and
may, rarely, precipitate suicide. Only an occasional
patient demands to know the truth, and even in
reply to direct questioning an answer which does
not shut out hope is invariably welcomed. It is
certainly true to say that very few benefit from a
knowledge of the outlook. The patient will usually
gradually prepare himself for the inevitable. The
truth is slowly realized and any attempt to soften
the blow is well repaid by mutual confidence.
A further reason for the expression of a guarded

opinion lies in the difficulty of assessing the prog-
nosis accurately (Gordon-Taylor, 1959). Such an
assessment is often a matter of conjecture, being
limited by a paucity of information concerning the
natural history of the disease. The inevitability of
the disease is, at the best, never more than an
estimate based on experience. However, an
acceptable explanation of the situation must be

offered so that the patient's anxiety may be
allayed.
Any request for a second opinion should, if

possible, be anticipated, so that the suggestion
may come from the medical attendant.

Occasionally a genuine desire is expressed to
know the diagnosis and prognosis as accurately as
possible to enable business affairs to be ordered
or a will to be drafted. Such information should
be guarded. It is almost invariably better to
acquaint a close relative with the outlook, so that
affairs may be ordered circumspectly.

The Management of the Relatives
The close relatives must eventually be acquainted

with the true situation. If time permits, it is
usually kinder, initially, to proffer a guarded
diagnosis and a hopeful prognosis. Later the truth
may be gently revealed. The doctor can do a great
deal to maintain the morale of the family by
retaining a hopeful, considerate attitude. The
wishes of the relatives concerning the general
management of the patient should always be
respected. It is most important to ensure that the
family are quite satisfied that everything possible
has been, and is being, done for the patient's wel-
fare. Occasionally the relatives' wishes may have
to be disregarded when the medical attendant is
convinced that the patient's welfare lies in another
direction. A word of explanation, however, is
usually all that is needed to regain their full
co-operation.

Diagnostic Methods
Accurate diagnosis is essential. Every effort

should be made to arrive at a firm histological
confirmation of the diagnosis, for, not un-
commonly, the clinical features of other diseases
may mimic those of malignant disease. This is
particularly so of such diseases as lymphogranu-
loma venereum, granuloma inguinale, cat scratch
fever and histoplasmosis, which may simulate
malignant diseases of lymphoreticular tissue.
The importance of the early diagnosis of the

malignant tumours which can be cured by sur-
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gical resection needs no emphasis. Evidence is
accumulating that malignant diseases of similar
cytological type may vary greatly in their rate of
growth. Some grow slowly throughout the major
part of their course, whilst others grow rapidly
from their outset. Such a difference would account
for the apparently contradictory observation that
the longer symptoms are present before advice is
sought the more favourable the outlook! This
observation, of course, in no way detracts from the
importance of making the diagnosis as early as
possible in the course of the disease.
The distribution and extent of the disease

should be assessed as accurately as possible to
facilitate the formation of a logical therapeutic
plan. It is important to be whole-hearted and con-
sistent; half measures should be avoided. An
accurate knowledge of the extent and distribution
of the disease is also essential in forming an assess-
ment of the prognosis and, in addition, may point
to the development of a particular complication.
The approach to an apparently single metastasis

is changing. Resection is now undertaken more
frequently than hitherto. It is wise, however, to
take every step to exclude occult metastases, par-
ticularly in the case of an apparently single
cerebral deposit by bilateral carotid angiography
and, where hepatic involvement is likely, by liver
function tests and biopsy. Of particular value is the
bromsulphthalein retention test, which will often
detect multiple hepatic metastases when other liver
function tests are normal. Should the serum alkaline
phosphatase be somewhat elevated in the absence
of obvious hepatic dysfunction, it will also assist in
deciding whether the elevation is indeed due to
hepatic dysfunction or to osteosclerotic metastases.
It should be remembered, however, that hepatic
excretion of bromsulphthalein is impaired in con-
ditions which reduce the oxygen supply to the
liver and also in the presence of fever.

Advances in Diagnosis
i. Cytological Techniques

(a) Exfoliative Cytology. The value of exfolia-
tive cytology in the diagnosis of cancer is firmly
established in carcinoma of the cervix, vagina,
uterus and bronchus and also in the recognition
of malignant involvement of the pericardium,
pleura, peritoneum and meninges. With in-
creasing experience, it seems possible that similar
techniques will be of value in the diagnosis of
malignant disease of the urinary system (particu-
larly bladder) (Crabbe, Cresdee, Scott and
Williams, 1956; Poole-Wilson, 1959) and the
stomach (Burnett, MacFarlane, Park and Kay,
i960; Forrest, i960; Schade, 1958).

(b) Biopsy Techniques. Material obtained by the
aspiration of tumours, organs or bone marrow

may be smeared as a film or fixed, sectioned and
stained by suitable methods. Interpretation, par-
ticularly of smears, often presents difficulties, but
reliability will increase with experience. Possibly
the smear or frozen section of aspirated material
will become more widely used as a rapid diagnostic
procedure. Theoretically, needle biopsy of an
organ involved in a focal fashion (e.g. liver) may
yield negative results. However, a suspicious region
can often be selected, so increasing the reliability.

Flexible instruments which can be used under
direct vision are being developed for the biopsy
of gastric lesions. Some use a modified type of
biopsy forceps (Benedict, 1948; Kenamore, 1940),
while others have a ' suction and guillotine ' head
(Shiner, 1956; Tomenius, 1952).
Bone trephine is a valuable procedure which

will confirm marrow involvement by neoplastic
tissue when aspiration biopsy fails. Myelofibrosis
can be recognized and myelosclerosis differentiated
with certainty from sclerosing metastases. This
latter is particularly important if the primary
tumour is not evident. The iliac crest presents a
convenient site when using a trephine of the Sacker
Nordin type (Sacker and Nordin, I954). The
procedure is quick, relatively atraumatic and can
be carried out under local anesthesia.

Virtually any manipulation of a tumour (Cole,
Parkard and Soutwick, I954; Engell, 1955;
Engell, 1959; Moore, Sandberg and Watne, i960)
is theoretically associated with an increased risk of
dissemination, as shown by the demonstration
(Long, Roberts, Magrath and McGrew, I959) of
related showers of cancer cells in the blood
(Fisher and Turnbull, I955; Roberts, Watne,
McGrath, McGrew and Cole, I958; Roberts,
Long, Jonasson, McGrath, McGrew and Cole,
I960). The factors influencing the implantation
of such tumour emboli are being actively investi-
gated (Fisher and Fisher, I959; Griffiths, I960c;
Lucke, Breedis, Woo, Berwick and Nowell, 1952;
Takahashi, I9I5; Lancet, I960; Watanabe, I954).
It seems likely that stress in the form of cold
(Griffiths, Ig6ob), heat, trauma (Fisher and Fisher,
1959), starvation (Griffiths and Hoppe, ig60a),
anaesthesia and operative interference (Buinauskas,
McDonald and Cole, 1958; Lewis and Cole, I958)
is important. Increased adrenal activity perhaps
in some way provides a common factor (Griffiths,
ig6ob and c).

2. Cytochemical Techniques
The demonstration of quantitative differences

in intracellular enzymes and other chemical con-
stituents by histochemical staining and quantita-
tive biochemical techniques has been shown to be
of value.
A firmly established example is the alkaline
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phosphatase content of segmented neutrophils
(Hayhoe, i960; Valentine, Beck, Follette, Mills
and Lawrence, 1952; Valentine, i960). The
intensity of staining (Hayhoe, i960; Wiltshaw and
Moloney, 1955) or the actual amount of phos-
phorus liberated by an accurately determined
number of cells can be estimated (Tanaka, Valen-
tine and Fredricks, ig60a; Valentine and Beck,
I951). In polycythamia vera results two to six
times normal are the rule, while in secondary poly-
cythawmia normal results are obtained (Mitus,
Mednicoff and Dameshek, 1959). Lesser eleva-
tions occur in the neutrocytosis of pyogenic infec-
tion (Kenny and Moloney, I957), myocardial
infarction, trauma and diabetic acidosis, in leukx-
moid reactions and following the administration
of Vit. B,2, ACTH or corticosteroids. Presumably
increased adrenocortical activity is the common
denominator (Valentine, Follette, Hardin, Beck
and Lawrence, I954; Valentine, Follette, Solo-
mon and Reynolds, I957). Markedly low values
are invariable in chronic myeloid leukwmia
(Tanaka et al., i 96oa) and occur at times in a
variety of hamatological and non-haematological
disorders. Low levels occur consistently in
paroxysmal nocturnal haemoglobinuria (Beck and
Valentine, 1957; Tanaka et al., ig6oa; Tanaka,
Valentine and Fredricks, Ig6ob) and hypophos-
phatasia (Kretchner, Stone and Bauer, 1958) and
are not infrequent in idiopathic thrombocytopenic
purpura, infectious mononucleosis (Tanaka et al.,
Ig6oa), myeloid metaplasia, myelofibrosis and
sclerosis, pernicious anaemia in relapse, refractory
anamias (Dacie, Smith, White and Mollin, 1959;
Hayhoe and Quadlino, I958; Mohler and Leavell,
1958), acquired haemolytic anamias, the hoemo-
globinopathies, collagen diseases and Paget's
disease of bone. Occasionally low values may be
seen in terminal uramia, chronic lead poisoning
and atherosclerosis. The levels in chronic myeloid
leukxamia may return to normal during a remission.
No elevation, however, occurs following ACTH or
corticosteroids.

In acute lymphoblastic leukamia such seg-
mented neutrophils as are present are rich in
alkaline phosphatase, while those present in the
myeloblastic variety are deficient.

Other forms of histochemical staining have also
been employed in an effort to define the cytological
varieties of acute leukamia (Hayhoe, I960). The
periodic acid-Schiff technique (which stains carbo-
hydrates, including glycogen) and peroxidase
staining are examples. Lymphoblasts often stain
by the PAS technique, but myeloblasts and pro-
myelocytes are substantially negative. Conversely,
the more mature myeloblasts and the promyelo-
cytes contain peroxidases, whereas lymphoblasts
are uniformly negative. Monoblastic and myelo-

monoblastic varieties of acute leukxmia usually
give intermediate results.

3. Radiological Techniques
The chest and skeleton can be explored effec-

tively by the usual radiological techniques. The
demonstration of intracranial and intra-abdominal
tumours, however, often requires the application
of refined techniques, including arteriography,
venography, air encephalography and ventriculo-
graphy. On occasion the induction of a pneumo-
peritoneum is justified to obtain accurate definition
of the liver or spleen or of an intra-abdominal
tumour.
The presence of retroperitoneal disease is

frequently in doubt, for physical signs may be
absent or unconvincing. Retroperitoneal pneumo-
graphy (Rivas, 1947, 1950), where oxygen is in-
sufflated through a needle inserted a little to one
side of the midline and midway between the anus
and coccyx, will often outline renal and adrenal
tumours and enlarged retroperitoneal lymph nodes
(Blackwood, I95I; Davidson, Havard and Scott,
1959; Lerman, Harper, Hertzberg, Berman and
Lerman, 1953). It is frequently combined with
intravenous pyelography and abdominal veno-
graphy (Helander and Lindbom, I956).

4. Radioisotope Techniques
(a) Polycythaemia. Confirmation of the diag-

nosis may be obtained by the demonstration of the
increased red cell mass by radioactive chromium
(Szur, Lewis and Goolden, I959) or phosphorus
(Berlin, Lawrence and Gartland, 1950) labelling.

(b) Hypersplenism. Excessive sequestration of
red cells by the spleen may be detected by external
counting over the organ following the labelling of
red cells with radioactive chromium (Hughes
Jones and Szur, 1957; Jandl, Greenberg, Yone-
moto and Castle, 1956). In such an event, possibly,
irradiation of the spleen or splenectomy may be
suggested as a measure designed to prolong red
cell life and to alleviate anxemia.

(c) The localization of primary and secondary
tumours by the demonstration of a preferential
uptake of radioactive phosphorus. This technique
is most useful at craniotomy, when concentration
of the isotope may be recognized by needle ex-
ploration of the brain substance using a suitable
counter.

(d) A minority of carcinomata of the thyroid
retain the ability to concentrate radioactive iodine.
A further number can be induced to do so follow-
ing total thyroidectomy or a course of antithyroid
drugs. The technique is useful in assessing the
practicability of radio-iodine therapy, in cal-
culating the dose required and also for localizing
secondary tumours.
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5. Biochemical Techniques
(a) Carcinoid Tumours. The urinary excretion

of 5-hydroxyindoleacetic acid is greatly elevated
(to 50 to 6oo mg. per day) in the presence of a
carcinoid tumour. The qualitative test is simple
to carry out, so that screening is practical. Quanti-
ties in excess of i mg. per day are sufficient to
suggest the diagnosis. Normal values are in the
range of 2 to io mg., so that it should be remem-
bered that the ingestion of a few bananas may
cause a false positive result (a banana contains
about 4 mg. of serotonin).

(b) Chorioncarcinoma. Many patients with. em-
bryonal tumours excrete increased amounts of
chorionic gonadotrophin in the urine. It is not,
however, a consistent finding even when involve-
ment is widespread.

(c) Leucine Aminopeptidase. It has been sug-
gested that increased levels of leucine aminopepti-
dase is a prominent finding in the urine in neo-
plastic disease and that elevations in the serum
are particularly helpful in the diagnosis of car-
cinoma of the pancreas, especially in the absence
of jaundice (Goldberg and Rutenberg, 1958;
B.M.J., I958; Rutenberg, Goldberg and Pineda,
I958). However, elevated serum levels occur in
pregnancy, acute pancreatitis, necrosis of the liver,
chlorpromazine jaundice, liver metastases and
extrahepatic biliary obstruction. Normal levels
have also been observed in patients with carcinoma
of the pancreas without jaundice (Harkness,
Roper, Durant and Miller, i960; Hoffman,
Nachlos, Gaby, Abrams and Seligman, i960;
Miller and Worsley, I960).

Complications and Treatment
i. Metabolic
(a) Hypercalccemia is a common accompaniment

of neoplastic disease, complicating some 50 to 6o%
of cases of myeloma, 20% of patients with car-
cinoma of the breast and io% with carcinoma of
the bronchus. It has also been described in
association with almost every variety of neoplasm.
Usually widespread osteolytic bone metastases are
present (Adair, Mellors, Farrow, Woodward,
Escher and Urban, I949; Clin.-Path. Conf.,
I956; Lazlo, Schulman, Ballin, Gottesman and
Schilling, 1952; Pearson, West, Hollander and
Treves, 1954; Saunderson, 1957), but occasion-
ally hypercalcmemia may be the only overt mani-
festation of a malignant tumour (Thomas, Connor
and Morgan, 1959). In such patients the marrow
is usually diffusely infiltrated. However, hyper-
calcxmia has been recorded when no bone or
marrow metastases have been discoverable at a
carefully performed autopsy (Case records, 1953,
I957; Lucas, i960; Plimpton and Gellhorn,
I956). Further, the hypercalcmemia has subsided

following the surgical removal of the tumour
(bronchus (Connor, Thomas and Howard, 1956),
kidney, ovary (Plimpton and Gellhorn, I956)),
only to recur later with the development of a non-
osseous metastasis.
The characteristic features of hypercalcxmia in-

clude mental retardation and derangement (which
may amount to a psychosis), skeletal myasthenia,
intestinal atony (resulting in anorexia, vomiting,
constipation) and hyporeflexia. Associated hypo-
kaLkemia and digitalis therapy increase the risk
of cardiac arrest. Metastatic calcification, particu-
larly causing renal impairment, is not uncommon,
but the development of paralimbal corneal cal-
cification (Cogan, Albright and Bartter, 1948),
common in chronic hypercalcaxmia, is understand-
ably rare. The onset of vomiting leads to the
establishment of a vicious circle (dehydration,
oliguria and increasing serum calcium levels)
which may prove rapidly fatal.
The mechanisms involved in the production of

the hypercalcmemia in the absence of bone meta-
stases are obscure. It is possible that a tumour may
produce a hyperparathyroid effect (Connor et al.,
I956). Perhaps in some way proteolytic or depoly-
merizing enzymes are stimulated, resulting in
abnormal resorption of bone matrix. In the
absence of renal failure serum phosphorus levels
are commonly low, further simulating hyperpara-
thyroidism. Thus, unless the cancer is readily
recognizable, it may be difficult to exclude hyper-
parathyroidism. Marrow biopsy, together with the
quantitative electrophoresis of serum proteins and
estimation of the serum alkaline phosphatase, often
clarifies the situation. Also it is claimed that
corticosteroids will not reduce calcium levels in
hyperparathyroidism, but will do so, not un-
commonly, in hypercalcaemia due to other causes
(Thomas et al., I959).

Further mechanisms which may play a part
include the administration of large amounts of
calcium chloride by mouth to potentiate the action
of mercurial diuretics, increased intestinal absorp-
tion of calcium (cf. sarcoidosis and vitamin D
intoxication), interference with the ability of the
skeleton to accept large amounts of calcium without
persistent changes in the serum level and hali-
steresis (the dissolution of bone crystals without
concomitant or preceding resorption of associated
matrix).
The treatment of hypercalcoemia complicating

malignant disease may be approached in the
following way:

(i) The withdrawal of therapeutic calcium salts.
(ii) The promotion of a diuresis. A 24-hour

urinary output of 2 to 4 1. is the aim. Usually
intravenous fluids are required.

(iii) The use of chelating agents. Versene (tri-
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sodium ethylenediaminetetraacetic acid) is the
agent of choice. Serum calcium levels are usually
not reduced by commonly employed dosage
schedules (2 to 6 g. in each 24 hours), but ionized
calcium is bound and increased amounts of calcium
are excreted. Thus muscular effects are alleviated.
From 250 to i,ooo mg. of versene are diluted in a
suitable amount of fluid (ioo to i,ooo ml.) and
administered intravenously over a number of hours.
In such dosage it is relatively non-toxic, but' long-
term ' therapy may produce renal damage, perhaps
due to the effects of concomitant chelation of
potassium, iron or manganese on the kidney or the
deposition of increased amounts of calcium in the
renal tubules (Dudley, Ritchie, Schilling and
Baker, 1955; Foreman, Finnegan and Lush-
baugh, 1956). If given rapidly intravenously the
concentration of ionized calcium falls abruptly and
death may occur due to cardiac arrest or hypo-
calcamic convulsions.

(iv) The 'long-term' control of hypercalcxmia
complicating malignant disease rests in the control
of the disease by medical (Nathanson and Kelley,
1952) or surgical means.

(b) Renal Failure. Uraxmia is a common ter-
minal event in progressive malignant disease.
Obvious prerenal, renal or postrenal causes may
operate. The renal lesion of myelomatosis is of
particular interest (Arends and Mandema, 1957;
Osserman, 1959). Approximately one-third of
patients show evidence of impaired renal function
at diagnosis as judged by the blood urea. The
presenting clinical picture is maybe that of
uraemia with anxmia, but characteristically without
hypertension and often without bone pain. Later
in the course of the disease fully 7500 of patients
show impairment of renal function. The histo-
logical appearances (of dilated tubules containing
proteinous casts) has suggested the possibility of
tubular blockage, but it seems reasonable that the
casts assume a coagulated form only after histo-
logical fixation. Whatever their physical state,
however, the presence within the tubular epi-
thelium cells of these abnormal proteins may
grossly impair tubular function and lead to cellular
atrophy and degeneration. Nephrocalcinosis is
certainly a common, and may be a more important,
cause of renal dysfunction in myelomatosis.

Uraxmia due to nephrocalcinosis, with or without
stone formation, is well documented in other
malignant diseases associated with hypercalcaimia
and hypercalciuria (Case records, 1953, 1957;
Clin.-Path. Conf., 1956; Thomas et al., 1959).
Amyloid deposition, the destruction of renal tissue
by tumour and pyelonephritis are also important
causes of renal dysfunction.

Hxematuria, renal, ureteric and urethral pain,

oliguria or anuria may be caused by the crystalliza-
tion of uric acid in the renal tubules and; urinary
tract. Large amounts of uric acid result from the
breakdown of neoplastic cells under the influence
of cytotoxic agents (Krakoff, ig60). In addition,
6-mercaptopurine (a purine analogue), by virtue
of its site of action in nucleoprotein biosynthesis,
results in the endogenous synthesis of greatly in-
creased quantities of uric acid. It is, therefore,
important to maintain an adequate urinary flow
when using such agents.

(c) Cachexia. Weight loss is a common and
often prominent feature of malignant 'disease.
Appetite is impaired, food intake reduced and
metabolism increased. However, these features
are often insufficient to explain the rate and degree
of weight loss. Probably other factors, such as
impaired gastro-intestinal absorption or as yet
unrecognized metabolic blocks, will prove to be
important. It is claimed that anabolic steroids will
sometimes arrest or reverse the weight loss, but
convincing proof is lacking.

(d) Adrenal failure, due to the destruction of
the adrenals by metastases, is a rare clinical event.
More commonly it follows the abrupt cessation
of long-term corticosteroid therapy or is precipi-
tated, in patients receiving corticosteroids, by
anesthesia, surgery or infection.

(e) Amyloidosis. Primary amyloidosis (probably
only seen in myelomatosis (Osserman, 1959)) is
characterized by the deposition of an abnormal
protein in the skin, subcutaneous tissues, muscles,
tongue, gastro-intestinal tract (leading to mal-
absorption), heart and peripheral nerves. It is of
interest that in this syndrome the number of plasma
cells seen in marrow films is often considerably
fewer than is usually the case in myelomatosis
(20 to 35%, as opposed to 6o to 95%). This fact,
perhaps, suggests a difference in Etiology. It may
be legitimate to regard myelomatosis as a true
' primary' or 'malignant' proliferation of plasma
cells with a purposeless production of abnormal
proteins and primary amyloidosis as a plasma cell
response to an unknown antigen, which results in
the production of abnormally large quantities of
antibody.

Secondary amyloidosis, affecting in the main the
liver, spleen, lymph nodes and kidneys, however,
undoubtedly complicates many malignant diseases.
It is probably true to say that at the present time,
apart from rheumatoid arthritis, Hodgkin's disease
is the commonest cause of secondary amyloidosis,

2. Ancemia
At some stage the majority of malignant diseases

are complicated by the development of anxmia.
Erythropoiesis may be inadequate subsequent to
marrow infiltration by tumour tissue. In such case
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a film of the peripheral blood will often show
leucoerythroblastosis. Chronic blood loss will
eventually lead to the development of anxemia of
the iron-deficiency type. Carcinoma of the stomach,
or right side of the colon, commonly presents
in this way. A megaloblastic anxemia due to
deficiency of cyanocobalamin may also occur in
patients with a diffuse gastric cancer. It is rare
however, for even after total gastrectomy pernicious
ansemiamay not manifest itself for two to eight years.

Apart from occult or overt blood loss, red cell
survival is commonly reduced. This is particularly
important in the pathogenesis of anamia of a
severe degree (Matthias, I959). The hxmolytic
process is usually not associated with an auto-
immune process and apparently responds to little
apart from control of the malignant disease. A
hmmolytic anemia of auto-immune type is more
rare. It is most commonly associated with malig-
hant diseases of lymphoid tissue, but on occasions
may occur in Hodgkin's disease and other cancers.
Corticosteroid therapy of the auto-immune type of
hyemolytic anemia is probably more effective than
such treatment of the non-immune type. Apart
from any effect on the auto-immune process itself,
the underlying malignant disease, being commonly
of lymphoid tissue, is more often influenced favour-
ably. Qccasionally splenectomy is justified and
may prolong red cell life by the removal of a major
site of red cell sequestration and antibody forma-
tion. Benefit may also follow splenic irradiation
or the administration of radioactive gold. The
gold is absorbed on to carbon particles 30 to 50 It
in diameter. When given intravenously the par-
ticles are preferentially taken up by the reticulo-
endothelial system and depress the ability of the
system to synthesize antibodies.

Pancytopenia, a common sequel of bone marrow
replacement in advanced cancer, may also result
from the use of cytotoxic drugs and irradiation.
Such iatrogenic depression of the bone marrow
tends to be a temporary feature, recovery eventually
occurring following withdrawal of therapy. When
death does occur it is usually due to anvemia,
infection or hemorrhage. Blood transfusion, anti-
biotic therapy and corticosteroids will do much,
but of greater effectiveness is the intravenous
administration of haemopoietic cells in the form of
compatible marrow or foetal liver (Ferrebee and
Thomas, i960; Mathe, i960).
A hemorrhagic diathesis may also result from

increased capillary fragility (rarely due to vitamin
C or folic acid deficiency) and the presence of
circulating macro- or cryoglobulins. Prothrombin
deficiency, due to liver involvement or the failure
to absorb vitamin K, may aggravate a bleeding
tendency.

Multiple transfusions are commonly compli-

cated by the development of immune antibodies to
sub-group antigens or to leucocytes. In malignant
diseases of lymphoid tissue and plasma cells, where
the immune response is depressed, the risk is
probably less than in other conditions requiring
repeated transfusion. All transfused blood should
be cross-matched by the indirect Coombs' tech-
nique and ideally patients who will obviously
require repeated transfusions should be paired
with a polycythaemic or homochromatotic donor
of compatible phenotype.

3. Infection
Patients with malignant disease are particularly

prone to infection (Boggs and Frei, i960).
Cachexia, myasthenia, pulmonary aspiration, renal
failure and urinary obstruction are important pre-
disposing factors. Further causes include

(a) Immunological Incompetence. Cellular im-
munity may be impaired (Dubin, I947; Grace
and Kondo, 1958a; Schier, Roth, Ostroff and
Schrift, I956). Suppression of the tuberculin
reaction is most marked in the reticuloses (Fairley
and Matthias, i960; Hoyle, Dawson and Mather,
1954). Humoral immune mechanisms are also
often incompetent (Evans, 1948; Howell, 1920;
Larson and Tomlinson, I953; Moreschi, 1914;
Silver, Utz, Fahey and Frei, i960). Secondary
antibody responses are usually affected to a greater
degree than are responses of the primary type.
Such incompetence, most marked in malignant
diseases of lymphoid tissue (Fairley, 1959; Shaw,
Szwed, Boggs, Fahey, Frei, Morrison and Utz,
i960) and in myelomatosis (Lawson, Stuart,
Paull, Phillips and Phillips, I955; Zimmerman
and Wendell, 1954), is often associated with a
reduction in serum gamma globulins (Creyssel,
Morel, Vieux, Pichat, Croizat and Revol, 1957;
Creyssel, Morel, Pellet, Medard, Revol and
Croizat, 1958; Hudson and Wilson, I960;
Teitelbaum, Wiener and Desforges, 1959). Evi-
dence is accumulating that, in such patients,
resistance to infection may be increased by regular
intramuscular injections of human gamma
globulins.

(b) Neutropenia due to marrow infiltration,
depression or hypersplenism. The neutrophil
response to infection is commonly suboptimal.

(c) Corticosteroid Therapy.
(d) Mechanical Factors. Impairment of respira-

tory efficiency results in an increased susceptibility
to respiratory infection. Thoracic deformity (due
to vertebral collapse) and skeletal pain, in myelomat-
osis and bronchial obstruction in carcinoma of
the bronchus, may be quoted as examples.
Thrush occurs frequently in malignant disease.

The infection may spread from the mouth to

copyright.
 on M

ay 17, 2023 by guest. P
rotected by

http://pm
j.bm

j.com
/

P
ostgrad M

ed J: first published as 10.1136/pgm
j.37.428.305 on 1 June 1961. D

ow
nloaded from

 

http://pmj.bmj.com/


June i96i MATTHIAS: General Medical Aspects of Malignant Disease 3"I

cause a painful cesophagitis and may rarely gain
access to the blood stream via gastro-intestinal
ulceration (Matthias and Rees, 1956). Dequa-
linium chloride lozenges and Nystatin are effective
in oral and intestinal moniliasis, but intravenous
Amphotericin B is required in the treatment of
systemic Candida infections.

Bacterial septicaemia is common and is often due
to infection by Staph. pyogenes or members of'
the coliform group. It is particularly likely to
develop in patients with acute leukxmia, when it
is usually associated with acute enteritis. Pre-
disposing causes include the effects of cytotoxic
drugs and antimetabolites on the gastro-intestinal
mucous membranes.

Subacute meningitis caused by the yeast-like
fungus Cryptococcus neoformans seems virtually
confined to patients suffering from Hodgkin's
disease and chronic malignant diseases of lymphoid
tissue. It should be excluded in every such patient
with meningism, associated with an increased cere-
brospinal fluid protein, by an Indian ink preparation
and culture on Sabouraud's medium. Crypto-
coccal meningitis often presents when the' under-
lying disease is limited in extent or even when it is
controlled. Recognition is important because
Amphotericin B offers a considerable chance of
cure. Such patients may also acquire other rare
bacterial (e.g. Listerella monocytogenes) and fungal
meningitides.

Herpes zoster is four times more common in the
reticuloses than in the general population. In the
great majority of cases the disease is active at the
time of the infection and about one-third of in-
fections follow irradiation or chemotherapy. Not
infrequently the lesions occur in dermatomes
related to irradiated areas. Generalization is often
seen and occasionally myelitis or encephalitis
supervenes.

4. Neurological Complications
Disturbances of function of the nervous system,

at any level, and also of the muscles occur in
association with malignant neoplastic disease in the
absence of relevant secondary deposits (Brain and
Henson, 1958). The tumour may be small enough
to elude recognition except at autopsy. The
picture is further complicated in that the neuro-
muscular disorder may present up to three years
before the malignancy can be diagnosed (Heath-
field and Williams, 1954). There is no constant
relationship between the size of the growth and the
incidence or severity of the neurological complica-
tion or between the respective courses of the
complication and the tumour. Recovery may occur
even while the malignancy progresses. Surgical
extirpation generally confers no beneficial effect.
The incidence of neurological complications in

the absence of related deposits is not easy to
discover. Lennox and Prichard (1950) record the
incidence of peripheral neuritis in carcinoma of the
bronchus as i.7% of 299 patients. No such com-
plication was observed in 300 patients with car-
cinomata elsewhere. Including all neurological
disorders, it seems likely that the incidence is less
than 5% in carcinoma of the lung (almost certainly
the commonest cancer so complicated). Malignant
tumours of the ovary, prostate, rectum and breast
also may be associated with various neuromuscular
disorders, but none has been reported in carcinoma
of the cesophagus. Williams, Diamond, Craven
and Parsons (1959), reviewing 778 patients
with lymphoma and leukamia, record an
overall incidence of peripheral neuritis of o.i%,
most commonly occurring in myelomatosis (two
patients). Demyelination, neuronal and axonal
degeneration occur together with perivascular and
meningeal collections of abnormal cells. The
cerebrospinal fluid may show a raised protein and a
paretic Lange curve, but rarely an increase in cells.
Pyruvate tolerance is sometimes abnormal, but
treatment with vitamin B1 rarely improves matters.

Occasionally a vitamin B12 deficiency compli-
cates carcinoma of the stomach and the possibility
of a causative metabolic disturbance, such as hypo-
thyroidism, hypokaLkemia or hypercalcaemia, should
be kept in mind. Usually, however, the patho-
genesis of the neurological disorder remains
obscure. Current aetiological theories include the
development of an allergic response, virus infec-
tion, unknown metabolic changes and the presence
of a carcinotoxin. Treatment, except in rare
instances, is limited and results are disappointing.

(a) Neuromuscular disorders, apart from the
generalized muscular atrophy common in ad-
vancing cancer, are seen which cannot be explained
by electrolyte changes, corticosteroid therapy or
relevant metastases (Brain, i960). Carcinoma of
the bronchus is most commonly so complicated.
The proximal groups of muscles are usually
affected most prominently by weakness and wast-
ing, but the ocular and bulbar muscles may also
be involved. Occasionally the weakness may be
precipitated by muscular relaxants and sometimes
a favourable response to neostigmine may be
obtained. Occasionally the muscle disorder will be
part of a dermatomyositis, long recognized as a
complication of malignancy (Grace and Dao,
1958b; Heathfield and Williams, .I60). Reflex
activity is often retained and fasciculation is not a
feature. The site of the lesion is unknown. Histo-
logical changes are usually non-specific, but
occasionally sarcoid-like collections of cells are
seen. The condition shows a tendency to spon-
taneous remission.

(b) A . symmetrical peripheral neuropathy of
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mixed type is relatively common in carcinoma of
the bronchus (Denny-Brown, I948; Heathfield
et al., 1954) and myelomatosis (i to 2%) (Osser-
man, 1959; Victor, Banker and Adams, 1958;
Williams et al., 1959). Primary amyloid infiltra-
tion of peripheral nerves accounts for at least some
of the myeloma cases. The purely sensory type
is more rare. Degeneration and loss of neurones in
the anterior horns and posterior ganglia, together
with the demyelination and degeneration of the
axons of peripheral nerves and posterior columns,
is often associated with severe and persistent pain
and dysmesthesiae of the extremities. Muscle
tenderness may be elicited. Remissions may occur
despite the progression of the malignancy.

(c) Central nervous system degenerations. Malig-
nant disease is the commonest cause of cortico-
cerebellar degeneration seen in hospital practice
today (Brain et al., 1958). Often cerebellar dys-
function is associated with pyramidal tract and
posterior column damage. There is a striking loss
of Purkinje cells with axon degeneration, de-
myelination, perivascular cuffing and meningeal
cellular infiltration. These forms are usually pro-
gressive, remissions being rare.

5. Psychiatric Disorders
Profound mental changes may result from severe

electrolyte (ursemia, hypercalcxmia, hypokakemia)
and endocrine disturbances (hypothyroidism).
However, psychiatric disorders may complicate
malignant diseases in the absence of recognizable
metabolic disturbances or intracranial neoplasms,
whether of primary or secondary nature. It is
being realised that a proportion of such patients
suffer from widespread patchy cerebral demyelina-
tion. Possibly the mechanisms possess much in
common with demyelination occurring in similar
circumstances in the motor and sensory systems.

Disorders of mood, such as euphoria, anxiety,
agitation or depression, are seen very commonly.
As may occur in corticosteroid therapy, previously
established mood characteristics are often accentu-
ated. Hysteria is a well-recognized complication
and not infrequently a frank psychosis may
develop. Severe depression is accompanied by an
increased risk of suicide.

Apart from the intellectual deterioration which
accompanies severe illness, memory impairment
may gradually become more prominent over a
number of months. Exceptionally the onset may
be acute and dementia may ultimately develop
despite the control of the malignant disease. There
is usually no tendency towards remission, but
sympathetic psychotherapy, mood elevators, tran-
quillizers, antidepressants and electroconvulsant
therapy are extremely helpful. Rarely prefrontal
leucotomy may be indicated.

The Terminal Phase
Perhaps the greatest test of a physician's skill

lies in the care of the terminal or hopeless case,
Distressing symptoms must be relieved whenever
possible. Morale should be actively upheld and
confidence fostered. Regular visits and a sym-
pathetic approach are essential. A general atmo-
sphere of hopefulness should be maintained, defeat
being rejected until absolutely unavoidable.

'O let him pass; he hates him that would upon
the rack of this tough world stretch him out
longer '.-King Lear, v, iii, 314.
There comes a time when active treatment is

unkind both to the patient and to the family. A
time when the physician should no longer 'strive
officiously to keep alive' (A. H. Clough, 'The
New Decalogue'). It is then his duty to ensure
that the patient does not suffer more than is
absolutely unavoidable.

Asphyxial death is particularly frightening.
Much can be done to avoid such a situation by
the temporary control of an obstructive tumour
by irradiation, chemotherapy and diuretics. The
intracavity instillation of radioactive gold is often
effective in controlling effusions due to malignant
involvement of serous membranes (Moses, Kent
and Boatman, I955). Paracentesis of the chest or
abdomen should be undertaken when indicated
likewise colostomy for relief of obstruction in
carcinoma of the rectum or colon, or gastrostomy
in carcinoma of the Esophagus or cardia. Occasion-
ally the surgical excision of a primary growth is
justified even though multiple metastases may be
present. The local excision of a fungating car-
cinoma of the breast is a good example. In addition,
death from the effects of secondaries is usually less
distressing than death from a primary tumour.

Local pain, particularly that originating in bone,
may be relieved by irradiation, but on occasion the
intrathecal injection of alcohol, neurectomy or
chordotomy may be required. Some care should
be exercised to avoid the overfree use of addictive
analgesics too early in the course of the disease,
lest distressing addiction, requiring huge and
frequent dosage, be promoted.

Opiates, however, eventually form the great
standby. Once decided upon, it is better to
administer a regular dose, unless the pain is clearly
paroxysmal. Oral administration is practical.
Pulv. Opii (I20 mg.), tabs. morphine or liq.
morphine (i.8 ml. 115 mg. morphine) are usually
effective. If morphine is poorly tolerated, it is
worth trying papaveretum (20 mg.), hydromor-
phine (2 mg.) or. diamorphine (5 mg.). Should the
degree of hypnosis be undesirable, often pethidine
(50 to ioo mg.), methadone (5 to io mg.) or
phenadoxone (io mg.) will suffice. Phenazocine
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(2 to 4 mg. parenterally) is an extremely useful
drug for alleviating pain, possessing a very power-
ful analgesic action with little respiratory de-
pression or hypnotic effect. The phenothiazines
will ensure peace of mind and often control
nausea and vomiting. Linctus opiatus or metha-
done (4 ml. = 2 mg.) will relieve cough. It is
most important to secure peaceful nights; to this
end, in those accustomed, alcohol is useful, par-
ticularly if combined with an analgesic in the
presence of pain. Fmcal obstruction should be
avoided, the mouth kept clean and moist and
attention paid to the pressure points, although dis-

cretion should be shown in the final stages to avoid
overburdening the patient.

Summary
Some aspects of a general medical approach to

malignant disease and its complications have been
considered. Probably the most striking change of
recent years has been in the attitude of the
physician towards inoperable cancer. A passive
hopeless acceptance of the situation has' been
replaced by an active hopeful attitude, a change
made possible by the development of increasingly
effective diagnostic and therapeutic measures.
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