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SUMMARY OF THESIS.

X. A brief history of occult blood tests has been compiled.

2. The underlying chemical reactions are contemplated.

3. The toxic effects of Benzidine, and its analogues, are

reviewed; the continuing employment of Benzidine is deplored.

4. The arraignment of Orthotolidine, in Britain, is recorded, as

is the assured supply, from North America, of Orthotolidine
tablets.

5* The confusion between the carcinogenic Orthotolidine and the
innocuous Orthotoluidine is resolved.

6. The gamut of occult blood testa is reviewed, with particular
reference to general practice.

7. An investigation of the Orthotolidine tablet procedures is
described.

8. Review of the literature reveals contention concerning the
influence of diet on occult blood testa. The need for

dietary disciplines is evinced by the finding that 43$ of
normal people pass faeces which is Occultest-positive.
The comparable figure for Hematest is 21$.

9. Direct tests on food-stuffs with Occultest, Hematest and
Benzidine techniques, demonstrate that dark tissue,
"animal" or vegetable has a strong peroxidase action;
pale tissue is relatively, weak.

10. The reversion in reaction, caused by cooking, is illustrated.

11. Confirmatory experiments, on human volunteers, are described,

12. The subsequent preparation of a diet sheet for patients is
recounted; its efficacy is exhibited in 53 normal people
whose faeces ordinarily gave a positive Oocultest reaction.
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13. A positive reaction on the third day of dieting has no

significance.

14. Experiments* in vitro and in vivo* show that only Ferrous
Carbonate and Ferrous Fumarate bemuse the Oocultest*
fiematest and Eenaidine procedures.

15. "Salicylate bleeding"* massive and occult* is proved an

entity. The literature ia reviewed.

16. The control of the patient under assessment is elaborated.

17. Testing the interior of the specimen is believed to minimise
menstrual and haemorrholdal contamination,..

18. Uniform results* throughout the pathological specimen* are

obtained with Ocoultest and Bensidine procedures - but not
with Hemateat.

19. Oocultest tablets will detect the ingestion of 1 ml. of normal
blood and are 8 times more perceptive than Hematest.

20. Both procedures are employed to assess 243 patients;
alimentary disease was proved in 68.

21. A negative result in the random specimen is significant with
Occultest - but not with Hemateat. A positive result has
no significance with either test.

22. False-negative results are attributed to Ocoultest in 12t
to Hematest in 37: to radiology in 6.

23. Hematest is discredited as a screening procedure - but
Occultest welcomed* with the reservation that sensitivity should
be increased to improve the detection of gastric cancer.

24. Bleeding high in a gut with slow transit time favours

false-negative results.

25. A positive result is more significant than a negative and must
be foliowed-up, in spite of normal radiological findings.
Illustrative cases are described.
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26. The value of Occultest In investigating anaemia is

demonstrated; 40 oases are reviewed.

27. The hazards and deficiencies of alimentary radiology are

reviewed. With the coincidental development of a

standardized method, a resurgence of interest in occult
blood tests is anticipated.

28. In domiciliary practice, Occultest provides rapid confirmation
of haematuria; Hematest has occasional virtue in the emergency

assessment of vomitus or faeces.

29. Oocultest is particularly suitable in general practice because
of its mobility, simplicity, speed and inoffensiveness, but
it is imprudent to make a decision based only on its result.
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PREFACE.

"The Spirit of man is the candle of the Lord, searching all

the inward parts of the belly".

Proverbs 20. 27.

The primary object of this work is to demonstrate that the

modern tablet test for occult bleeding, is a procedure which is

simple, rapid, comparatively inoffensive and of value to the

family doctor.

The stimulus to the investigation has been, firstly, the

conviction that the general practitioner is the front-line

soldier in the war against cancer. He is the doctor who gives

that fateful first interview to the sufferer from malignant

disease; it is his initiative and aggression which make possible

early diagnosis and a chance of survival. This personal belief

is especially strong in the case of cancer of the alimentary

tract where the tests for faecal occult blood can help to reduce

diagnostic delay.

Secondly, and more generally, the work has been performed

because of the great assistance which such tests give in

distinguishing the patient with organic alimentary disease, from

the patient whose gut is merely functionally disturbed. It will

be shown that these tests can help to reduce the pressure on
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clinical and radiological consultations and therefore,

ultimately, the cost of the National Health Service. Screening,

in this way, of the sufferers from alimentary upset in one's

practice, will save many from unnecessary investigations and

ensure the shortest delay for those who really require further

assessment.

The thesis describes the history of occult blood tests,

demonstrates their progressive improvement, and shows how the

dangers of Benzidine manufacture, once appreciated, stimulated

the development of a suitable alternative in Orthotolidine.

An investigation is described into Orthotolidine in tablet

form. The need for preparing the patient with dietary and

medicinal restrictions is demonstrated and a clinical impression

given of the usefulness of occult blood tests, in four years of

contemplation.

The chief significance of the work lies in its implication

that such tests can speed diagnosis and reduce the amount and

cost of alimentary investigation.
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INTRODUCTION.

1. The General History of Occult Blood Tests.

The saga of occult blood tests began in 1845 when Zinin

first prepared Benzidine. Ruttan (1886) revealed this fact

in a paper discussing new procedures in dye-stuff manufacture -

a paper in which is indicated not only the close resemblance in

behaviour between Benzidine and Qrthotolidine, but the latter

substance's chemical reactions and great potential in the

dye-stuff industry.

Another chapter was begun by Teichmann (1853) when he

described the preparation of Haemin crystals, while Schonbein

(1856) showed that plant and animal tissues have the power of

actively decomposing hydrogen peroxide. In particular,

Schonbein demonstrated that blood corpuscles and ferrous salts

can render active the oxygen of hydrogen peroxide to cause

tincture of Guaiac to turn blue. He appreciated that boiling

the blood corpuscles did not destroy this power.

Van Deen (1864) confirmed that blood had this remarkable

property and that it was retained in aqueous dilutions even as

high as one part in 40,000. About the same time, and probably

quite independently, an Australian doctor (Day, 1867) described

a diagnostic test for blood which deliberated the action of

blood on ozonized ethereal tincture of Guaiac.

In/
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In the year of Ruttan's pioneer work on Orthotolidine

there were discussed two methods of detecting blood in gastric

aspirates (Korcynski & Jaworski, 1886). One method was the

Haemin test of Teichmann, originally described in 1853» and the

other the Prussian blue test, in which was used Potassium

Ferricyanide.

A few years later there was an achievement of great clinical

significance when Weber (1893)» using acetic acid and ether

extracts to eliminate interfering substances, adapted Van Deen's

Guaiac test to the examination of faeces and pointed out that he

could detect, in this way, the ingestion of as little as 3 ml.

of blood. This same publication of Weber's contains a statement,

consistently disregarded, that, using a spectroscope he could

detect blood in the faeces after the swallowing of about 5 ml.

It is regrettable that this pioneer work has never been acclaimed

and that later, less gifted authors have received Weber's plaudits.

Kuttner (1895) confirmed Weber's work on the Guaiac test and the

spectroscope recording the original and vital observation, that

small alimentary bleedings cause no change in the colour of the

stools. And thus was developed the concept of testing for occult

blood in faeces.

Schaer (1898) published further work on the Guaiac test, but

shortly turned to an alcoholic solution of Aloes (Schaer, 1900),

recording that Klunge devised this test in 1882. Schaer, however,

gave the test a clinical appeal by showing that this solution will

turn red when it is in contact with blood and hydrogen peroxide.
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One year later Phenolphthalin was proposed as a colour-

producing reagent (Kastle & Shedd, 1901) in testing for plant

oxidases and in the same year Boas (l90l) coined the phrase

"occult bleeding" and used Weber's Guaiac test on gastric

aspirates. The test helped him to distinguish gastric neurosis

from carcinoma and this theme was elaborated the following year

(Boas & Kochmann, 1902). Further contributions rapidly followed

in which Boas (1903a & b) emphasised the great value of occult

blood tests. His preference at this period was for the Aloin

test, which he found more sensitive and with a sharper end-point

than the Guaiac test. He regarded one negative result as

valueless and advised that at least three specimens should be

tested. My own investigations, with modern techniques, were

constructed so that consideration could be given to the number

of specimens needed to complete each appraisal.

In this same year, Meyer (1903) described the clinical use

of Kastle & Shedd's Phenolphthalin reaction as a test for occult

blood, while Rossel (1903), displeased with the inconstant

quality of Guaiac tincture, published a favourable opinion of

Aloin. Rossel was the first to consider whether iron medicines

would affect the occult blood tests and believed that it was

permissible to administer them. An extraordinary and

inexplicable divergence of opinion on this point continues to the

present day, and 1 have given consideration to the matter. The

necessity of modification of the patient's diet was also considered

by Rossel who indicated that false-positive results might be

caused/



caused by food.

Schmilinsky (1903), who insisted on a meat-free diet for

his patients, before making Guaiac tests, pointed out that

general practitioners needed a simple reliable test for occult

blood; I believe that Schmilinsky would have been satisfied

with the modern tablet tests assessed in this thesis.

History does not record how he felt about the Benzidine test,

which was introduced by Adler & Adler (1904) a few months later.

This procedure was to be widely, if reluctantly, used for the

next half century, until the dangers of Benzidine became

appreciated - dangers which this thesis will review. The

success of the Adlers' Benzidine test was not shared by the

bizarre crystallography technique of Clemm (1904): but

clinical assessments of the established tests began to be

published (Hartmann, 1904; Joachim, 1904; Kozicowsky, 1904;

Schloss, 1904), which justified the faith of the pioneers.

The first American publication (Steele, 1904) called the

tests for occult blood "One of the most notable advances in

medical science of recent years", while Lichty (1904) suggested

their value in investigating cases of anaemia; my own

observations have confirmed the merit of this point of view.

Steele & Butt (1905) made two shrewd observations. Firstly

they noted that menstrual contamination may be a source of error.

Secondly, they indicated that a positive reaction becomes more

intense if a cathartic is taken to speed up intestinal passage.

Schumm/
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Schumm & Weatphal (1905) adopted the Adler Benzidine test and

made an appraisal of it with regard to diet. They took

particular note of the change in reaction which occurs when

vegetable matter is cooked. As little work has been done,

since then, on the dietary factor in occult blood tests, I

thought it essential to study this point.

Petracchi (1905) found the Aloin test of value in the

prognosis of typhoid fever, inasmuch as he believed, that if

he found a positive test, he could anticipate a poor outlook

and, perhaps, an impending gross haemorrhage. A new method

was described when Boas (1906) suggested Storch's reagent as a

test for occult blood. This reagent is used to distinguish

between pasteurised and unpasteurised milk and consists of a

dilute solution of para-phenylenediamine, with the addition of

hydrogen peroxide. Boas claimed that its advantage was that

it kept indefinitely.

Steele (1906) suggested that occult blood tests were of

value to detect a latent gastric ulcer, of which anaemia might

be the only manifestation. This shrewd observation is still

valid today. Joslin (1906), an extraordinary man, reoently

deceased at the age of 91 years, and Ewald (1906), shared

Steele's belief that occult blood tests could be used to

separate out alimentary neurosis from organic gastro-intestinal

disease. In the same year, Kastle & Amoss (1906) increased

the basic knowledge of the use of Phenolphthalin as a test for

occult/
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occult blood, while Schlesinger & Hoist (1906) simplified the

Benzidine test into a technique which was to be taught to

medical students for half a century.

The following year brought a bewildering profusion of

advice. Grunwald (1907) evolved a spectroscopic technique,

using Potassium Cyanide, declaring that "The Benzidine test is

too sensitive and will detect a ham roll two days after it3

addition to a meatless diet". Holland (1907) used a white

tile, and solid Sodium Perborate, in his Guaiac test, whereas

Benedict (1907) was courageous enough to employ gasoline in

his modification of the same test.

Useful contributions on blood-feeding experiments then

appeared (Cowie, 1907; White, 1907). The latter's paper also

discussed the clinical significance of the results of occult

blood tests, in a shrewd and logical fashion. Bewis (1907)

made the first significant attempt to determine the place of

diet in occult blood tests. He tested a variety of food stuffs,

in vitro, and showed how cooking can convert, to negative from

positive, the reaction of flour, oatmeal, potato and carrot.

It should be mentioned however that his contemporary, Stone

(1907), was also aware of the chemical difference between raw

and cooked vegetables. Dewis's criteria for a good occult blood

test were accuracy, delicacy and simplicity and the lustre of his

comments has not been diminished by the years.
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Dewis, along with Goodman (1907) and Schumro (1907),

recorded that occult blood might not be evenly distributed

throughout the stool - an observation which I have attempted

to assess later. Indeed further praise should be apportioned

to Dewis in that he first indicated that enzymes in the stool

seldom, if ever, interfere with occult blood tests - that is to

say, he inferred that boiling of the specimens was unnecessary.

A contribution of equal magnitude was published, at the

same time, in Britain (Leech, 1907). Like Dewis, Leech reviewed

the available tests and preferred Benzidine to all others,

stating that its greatest value lay in the early diagnosis of

gastric cancer. In considering the dietary factor, Leech pointed

out that fish and chicken could be eaten without vitiating the

results and recorded that Planche', in 1820, recognised the

difference between raw and boiled vegetable material. My own

simple experiments, recorded later, are in no way at variance,

but amplify his findings.

My tribute to Leech must include his observation, which he

credits to Mathieu and Roux, that the time taken by food to pass

through the intestine will affect the ability of that food to

produce a positive result; that is to say, intestinal hurry will

tend to produce positive tests. Leech's belief was to be

verified and amplified many years later (Kirschen, Sorter &

Necheles, 1942), in a paper in which it is recorded, with obvious

pride, that Kirschen, during his career in the Old World, was an

associate of the great Boas - who died by his own hand in the

premonitory/
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premonitory Exiropean upheaval of 1938.

Occult blood, tests were now universally accepted and used,

although novelties such as the Malachite Green test had only a

brief life span (Buckmaster, 1908). Delearde & Benoit

(1908a & b) elaborated the Phenolphthalin test, while Clark

(1909), destined for the professorial chair of Pharmacology in

Edinburgh University, preferred the Benzidine test of Schlesinger &

Hoist (1906) to all others; White's (1909) views were similar.

But, while he highly praised the Benzidine test, it was clear that

White felt that enthusiasm was running too high, when he wrote

"The Benzidine test, like every other laboratory test, is not

absolutely perfect, and its results must be interpreted not

swallowed whole by the clinician". Nevertheless, both then and

later (white, 1911), his results in cancer detection were most

impressive.

At this same time, the industrious Boas (l91l)» showed his

catholic interests by assessing Phenolphthalin and making a

favourable report, which he soon re-affirmed (Boas, 1914); while

Ruttan looked back a quarter of a century, to his original work

on Orthotolidine, and found the substance an excellent indicator

for occult blood (Ruttan & Hardisty, 1912, 1913).

Scant attention had been paid to simplicity and inoffenaive-

ness, until Groat (1913) contrived a neat Benzidine test, using

Barium Dioxide as a source of nascent oxygen. Soon followed the

first occult blood teat in tablet form (Roberts, 1915). One

part/
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part of Benzidine and twenty parts of Sodium Perborate were

compounded in a five grain tablet, which was placed in contact

with the specimen. Glacial acetic acid was then added to the

tablet. Roberts pointed out that this simple, but efficient,

test could reasonably be used by nurses; his contribution was

an effective prototype for the modern tablet tests now being

used in patients' homes, in consulting rooms and in clinical

laboratories. Unfortunately, the great potential of Roberts's

idea went unrecognized and forty year3 passed before the same

theme revived. Wagner (1914) was also struggling to simplify

laboratory techniques and he preferred to perform hi3 Benzidine

tests on microscope slides, being, perhaps, too busy a man to

heed contemporary and complex warnings on the ritual cleansing

of glassware, which were being sounded by Lyle, Curtman &

Marshall (1914).

The following year, in Europe, a new name, never to be

forgotten, appeared in print for the first time (Gregersen, 1916).
At this juncture, Gregersen emphasised the value of all occult

blood tests, but especially, of the Benzidine test (Gregersen,

1917), and two more years were to pass before he described the

procedure immortalised by his name - the Gregersen slide test

(Gregersen, 1919).

He must also be honoured as the first author to advise that

occult blood tests should be performed on the interior of the

faecal specimen. In this connection, there is a striking

disregard/
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disregard, in the literature, of the possibility of contamination

of the specimen by menstrual or rectal blood - in the latter case

emanated by haemorrhoids. In my experience, the former is the

more likely source of error, and is easily avoided, if kept in

mind.

The voice of the minority was represented at this stage by

Grundmann (1916), who concluded that all occult blood tests were

overly sensitive and lacked clinical significance. The

evidence which he adduced to support his contentions was quite

implausible, especially when aligned with a contemporaneous

Boas (1916) analysis.

In the New World, Vaughan (1917), in an excellent critical

review, emphasised the value of the Benzidine test in clinical

medicine. Vaughan made no attempt to break new ground, unlike

Thevenon & Holland (1917), who gave the first description of the

use of Fyramidon as an occult blood test. Their method excited

spasmodic interest (Koopman, 1921; Harvey, 1936; Gradwohl, 1948;

Desoille, Hochfeld & Aboulker, 1948; Harrison, 1957). In

contrast, complete indifference met the introduction of Guaiconic

acid as a testing substance (Lyle & Curtman, 1918), and the

Precipitin test of Hektoen, Fantus & Portis (1919) only made one

brief reappearance, some twenty years later (Pincussen, 194l), in

a rather altered form.

.Spectroscopic/
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opectroscopic techniques in occult blood testing were

appraised by Snapper (1919) but, contrary to general opinion,

he did not originate these procedures; their originator was

Weber (1893) - although he believed them too cumbersome for

general practice. Other early contributions on the same

theme came from Kuttner (1895), Schmilinsky (1903), Grunwald

(1907) and Clark (1909).

The Gregersen slide test was described after an exhaustive

and complicated series of researches (Gregersen, 1919). The

author believed that there was a "physiological" daily blood

loss from the normal gut, and that, because of this, the

accepted Benzidine tests were oversensitive and gave false-

positive tests in normal people. They were also, he claimed,

laborious, offensive and unsuitable for domiciliary visits.

Gregersen suggested that powders of Benzidine and Barium

Peroxide, previously weighed and then added to 50$ Acetic Acid

solution, should be used as a testing solution applied to a smear

of faeces on a glass slide. He believed that his test was

simple and comparatively pleasant to use, and that its component

parts were easily transported. His brilliant conception is still

in use (Stubbe, Pietersen & Van Heulen, 1962) and, although the

Gregersen test may have been made too insensitive by its originator,

this deficiency is more than counterbalanced by the benefits of

simplicity, convenience and mobility.

The/
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The composition of the main theme being now concluded, the

important work of orchestration and variation were pursued by

those who enjoyed minutiae. Abrahams (1920) reproached

Coope (1920) for unnecessarily worrying about the bleeding

caused by toothbrushes and sucking of the gums. Koopman (l92l)

made a valuable appraisal of current thought, while Adler (l92l),

who viewed occult blood tests as general practice procedures,

made one of the few appraisals of food-stuffs in relation to

such tests.

Bell (1925) wa3 the first to ascertain, numerically, how

occult blood tests were affected by the faeces of normal people

on full diet. He claimed that iron medicines upset the chemical

tests for blood and, with this belief, Ryffel & Payne (1923)

agreed. However, Abrahams (1923) pointed out that neither paper

gave any experimental results to support this view, and that in

any case, his own evidence proved the contrary of Bell's opinion

to be true.

The verbal chastisement which Abrahams administered, made no

difference to the tendency for later authors to make rash,

unsupported and unsupportable statements in relation to Iron

administration. Pew have troubled to carry out the obvious and

simple tests which I shall later describe.

A new factor was introduced by Ratnoff (1923) who, after

studying the faeces of young children, suggested that a short

intestine would permit the passage of stools liable to give

positive/
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positive occult blood tests. This observation was akin to

that describing the parallel effect of catharsis (Steele & Butt,

1905)» and also to Bramkamp1s (1929) findings on the destruction

of blood, by digestion, in the small intestine.

The next phase was one of vigorous attempts to clarify the

relative sensitivities of the various tests, and the dietary

preparation of the subject before specimen collection.

Reimann (1923) claimed that chlorophyll, as well as meat,

produced false-positive reactions with the Gregersen slide test,

while Aaron (1924) went further, and interdicted not only fresh,

but also French-fried, potatoes. It is worth recording that

Aaron, when challenged about the curious potential of the last

named delicacy, advanced the theory that the utensils, in which

the potatoes were cooked, might be involved in a chemical change

of some nature. Mysticism and fantasy of this type have continued

to abound whenever the vexed question of the subject's diet is

considered; in this connection I have attempted to resolve some

of the difficulties and superstitions.

Although there was confusion and contention over diet,

Hurst (1925) declared that he had great faith in occult blood tests

and had never seen a growth of stomach or colon in which occult

blood was not demonstrated. Ogilvie (1927) was also a keen

protagonist and, with astounding prescience, foresaw the chief

place for occult blood tests in future years, when he expressed the

hope/
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hope that it would one day be possible "To bring the examination

of the stools for occult blood within the scope of the busiest

general practitioner, equally with the examination of the urine

for albumin and sugar". Thirty years later (Ogilvie, 1957),

using Orthotolidine, he was clearly on the point of realising

this ambition.

Supporters of the spectroscopic techniques still existed

(Snapper & Van Greveld, 1927), but most of the clinical work,

such as that of Barford (1928), was concerned with the chemical

tests for blood. Beiboff (1929) introduced a new reagent,

Benzidine Dihydrochloride, later described by others (Bing St

Baker, 1931; Ham, 1950; Dudley St MacLaren, 1957). The new

reagent was noted to be stable and soluble in water, so that

Acetic Acid solution could be eschewed. Perhaps Leiboff had

read a contemporary report on the use of Orthotolidine for the

detection of free Chlorine in water (Theriault, 1927), for he

also made a reappraisal of its use in occult blood testing.

Further consideration was given to the Gregersen slide test

by Meulengracht & Jensen (1929), whose views were much less

favourable than those of Alvarez & Wight (1929) and Dahl-

Iversen & Nissen (1930). Other contributions on the use of

Benzidine were, about this time, either mere repetition or

insignificant variations (MacFarlane St Hamilton, 1932;

Ingham, 1932; Bloem, 1933)* while Bing (1932), found that much

of the Benzidine being used was either unsatisfactory or impure.

The/
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The important question of the manner of distribution of occult

blood throughout the stool was considered by Andrews & Atchley

(1932) and they contradicted the previous views of Dewis (1907),

Goodman (1907) and Schumm (1907), who claimed that specimens

were either uniformly negative, or uniformly positive. A

publication now appeared (Burger, 1934) which received considerable

study, and which was often to be quoted in later years. The

author recorded that he had given iron and ammonium citrate to two

people, and that they had passed false-positive stools thereafter.

The wide recognition of Burger's abbreviated experiments caused

the unreasonable withholding of iron therapy from many future

patients who suffered from anaemia, but who were being tested for

occult bleeding.

Orthotolidine received fresh support from Kiefer (1934) and

also from Stone & Burke (1934), who introduced the principle of

chemical tests for occult haematuria; the following year, fresh

laurels were won by occult blood tests when the first description

of their value in the diagnosis of Meckel's Diverticulum was made

by Chesterman (1935). From then until the outbreak of war, no

further contribution was made to the subject, save for the

discovery of the inhibition of the Benzidine tests by Ascorbic

Acid (Kohn & Watrous, 1938). The original work of Stone & Burke

(1934) on the use of Orthotolidine to detect occult haematuria,

was confirmed by Calvin 4 Carbone (1939) and by Barach & Pennock

(1940); but Weiner 4 Schwarz (l94l) were at complete variance,

and found the test inaccurate and unreliable.

A/
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A similar difference of opinion existed between Rosenthal

(1940) and Johnson & Oliver (1940), regarding the effect of

ingested chlorophyll on occult blood tests - a conflict of views

which had long existed, and was long to continue. This vital

matter engaged my attention as soon as I began my investigations,

and had to be resolved before I could commence my clinical work.

In 1942, an attempt was made to assess the approximate

amount of blood in faeces (Andrews & Oliver-Gonzalez, 1942).

A laborious colorimetric technique, using Benzidine, was the basis

of this impracticable scheme. However, the teat is of historic

interest in the light of later work, with a similar objective but

greater success, which was to be carried out with radioactive

Chromium (Owen, Bollman & Grindlay, 1954). Andrews & Oliver-

Gonzalez also deserve praise for their observation that there was

a negative correlation between the percentage of blood recovered

from the faeces, and the length of time the blood remained in the

digestive tract. Schiff, Stevens, Shapiro & Goodman (1942) were

also concerned with the rate of intestinal transit, while

Kirschen et al, (1942), in their classical blood feeding

experiments, later confirmed by Necheles (1949) on normal subjects,

proved that castor oil administration could transform a negative,

into a positive, reaction.

The following year, the Phenolphthalin test was subjected to

a laudatory scrutiny which was technical rather than clinical

(Gettler & Kay, 1943), and Zwarenstein (1943) simplified the

Orthotolidine/
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Orthotolidine test for haematuria, to a filter paper method.

The same author was to reaffirm his views later (Zwarenstein,

1949, 1952).

The controversy on iron therapy should have been resolved by

the publication of the work of ochwartz & Vil (1947), who showed

that the contemporary iron preparations did not affect the

Benzidine test. Little attention must have been paid to their

work, however, as contrary statements continued to appear in

medical textbooks. The year 1947 was also notable for the first

publication, on the Gregersen slide test, of one of Edinburgh's

general practitioners (Lipetz, 1947). At this time, and later

(Lipetz, 1951, 1952, 1955), he championed the test as a bedside

or emergency procedure in general practice, and also as a more

deliberate screening test to separate neurosis from organic

disease. He also contended that positive occult blood tests

might develop before positive radiological findings, and

Vangensteen (1951) was among those with a similar opinion.

The first references to the modern Orthotolidine tablet tests

for occult blood were made by Paul & Hamilton (1948) and Gradwohl

(1948), who stressed their convenience and mobility. These

views excited little interest, as wa3 shown the following year,

when Hoerr, Bliss & Kauffman (1949) were manifestly in favour of

the Guaiac test, believing that the other occult tests were too

delicate. In this regard, however, it should be recorded that,

of the eight patients with malignant alimentary lesions whom they

described/
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described, three were passing negative stools when tested by

the Guaiac test. Similarly unaware, Levin & Watt (1949) made

yet another, and more complicated, modification of the Benzidine

test, in which filtration of the faecal emulsion was recommended.

Leiboff's (1929) test using Benzidine Dihydrochloride was

now reincarnated by Ham (1950), while Bailey (1950) described

the dramatic "Scotland Yard", or "Cold Light", test which

employed Ortho-amino-phthalic cyclic hydrazide. Bailey gave the

technique high praise and his opinion was corroborated by later

authors (Anderson, 1951» and Tudor-Hart, 1955). The procedure

well merits further appraisal.

Support was still forthcoming for traditional methods,

however, inasmuch as a Cancer Detection Conference (1950)

favoured the Guaiac test, whereas Mezey (1950) found himself

only able to rely on the spectroscope, and Gurling (l95l)» in

making a fine literary contribution, clearly preferred the

Benzidine test.

Orthotolidine's popularity as a substrate was increasing

(Caplan & Discombe, 1951; Baron, 195l) in spite of Peranio &

Bruger's (1951) preference for Phenolphthalin, which they

expressed only after a meticulous appraisal of various techniques.

Indeed there was now a sudden resurgence of interest in all the

occult blood tests, which was perhaps stimulated by Wangensteen*s

(1951) faith in them. In America, for example, Holt (1952)

sometimes/
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sometimes found the Guaiac test more accurate than radiology,

although Barnet (1952) and Mason & Belfus (1952), were patently

sceptical, the latter finding the Benzidine test somewhat more

reliable. Zn Britain, there came two excellent contributions

favourable to the use of Benzidine (Hughes, 1952; Needham &

Simpson, 1952), and there were observations on details from

Ogilvie (1952) and Manning (1952). Hitherto the fact that

Benzidine was a carcinogen, had escaped the popular medical press,

but now Kohn & O'Kelly (1952) in pointing out how variable was

Benzidine powder, went on to state that to purify it was

dangerous. Unfortunately, in this regard, the observations of

Oppenheimer (1920) have been consistently disregarded and they

will later be reported.

Nevertheless, there was still to be produced a number of

contributions relating to the use of Benzidine for occult blood

testing (Mendeloff, 1955; Hepler, Wong <9k Pihl, 1955; Forshaw &

Mason, 1954; Thornton & Illingworth, 1955; Wilcox, 1956;

Dudley & MacLaren, 1957; Lange, 1957; Stubbe, 1958), and even

modern textbooks (Dawson & Goldie, 1958; Hepler, I960) advise the

use of Benzidine. Furthermore the most recent publication, at

the time of writing, on the haemorrhagic effects of Aspirin

(Stubbe et al, 1962), is concerned with the Gregersen modification

of the Benzidine test. Nor should it be forgotten that this

method is employed in the measurement of haemoglobin in plasma

(Hanks, Cassel, Ray & Chaplin, I960).

In/
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In spite of Benzidine's obsolescence, many of these later

contributions on its use have a valuable application to more

modern methods, such as the Orthotolidine test. Benzidine's

rival, Guaiac, has shared its decline but not its dangers, and

Schonbein (1836) would have been pleased to learn that Guaiac

was still being employed a century later (Harvey, 1956;

Morgan & Roantree, 1957; Spiro & Frucht, I960; Hepler, I960).

But factors other than variability and carcinogenicity contributed

to Benzidine's fall from grace: for example, the speed and ease

of Orthotolidine in tablet form (Paul & Hamilton, 1948;

Gradwohl, 1948), made an appeal to Stein-Werblowsky (1954) in the

detection of early uterine cancer, and to Watson-Williams (1955)

in occult haematuria; and, although in testing faeces for occult

blood Kohn & O'Kelly (1955) preferred to use Orthotolidine as a

test tube procedure, Levison & MacFate (1956) described the tablet

method and admired its clinical convenience and elegance.

Many contributions followed which described an Orthotolidine

tablet test for occult haematuria (Free, Free & Giordano, 1956;

Peyman, 1956; Cook, Free & Free, 1956; Rinsler & Gray, 1957;

Wells, 1957; Fielding & Langley, 1958; Hoe & Wilkinson, 1958;

Peeters & Vuylsteke, 1958; Rees-Evans & Campbell, 1958).

Similarly, for occult gynaecological bleeding, there were

contributions from Hurtig (1958) and Bredland (1958). And now

Ogilvie (1957), thirty years after his first contribution on
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faecal occult blood tests, advised Orthotolidine as a suitable

replacement for Benzidine. His confidence was justified by

later authors' opinions (Smith, 1958; Stewart & Dunlop, 1958;

Cullis, 1959; Jones & Gummer, I960; Hazell, I960; Burnett,

1961), and it is hoped to show in this thesis that the

Orthotolidine tablet tests are of particular value in general

practice.

It is now possible to detect the existence, and also the

volume, of gastrointestinal haemorrhage by the use of radio¬

active Chromium. This method was devised by Owen et al, (1954)

in a brilliant series of experiments on dogs. Roche, Perez-

Gimenez, Layrisse 3t Di Prisco (1957) applied the technique to

mankind and refinements were added by Bannermann (1957).

Ebaugh, Clemens, Rodnan & Peterson (1958) estimated, by this

method, the physiological blood loss from the normal gastrointestinal

tract, which was first suspected by Gregersen (1919). Further

work was rapidly published (Hughes Jones, 1958; Bargen, 1959;

Matsumoto & Grossman, 1959; Holt, I960; Cameron, I960; Scott,

Porter, Lewis & Dixon, 196l).

This ingenious and valuable method is expensive and complex

and has no application to general practice. The needs of the

family doctor and his domiciliary patients will continue to be

served, for some time at least, by the Orthotolidine tablet tests.

It must be stated, however, that Benzidine and Orthotolidine are

akin/
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akin, both being amino-compounds. Other substances of this

group are known to be carcinogenic (Huepert Wiley & Wolfe,

1938; Bonser, 1943; Billiard-Duchesne, 1948; Melick, Bscue,

Naryka, Mezera & Wheeler, 1955), and Scott & Williams (1957)

advised that Orthotolidine should be treated with respect,

although Goldblatt (1958) denied that Orthotolidine was a

carcinogen. All authors agree with the original contention

of Oppenheimer (1920), that there is a long latent period

before the carcinogenic effect of the amino-compounds becomes

apparent.

Probably influenced by this fact, and perhaps aware of the

unpublished work of Williams (1961) which shows clearly that

Orthotolidine is a carcinogen in animals, Her Majesty's

Inspector of Factories has now imposed stringent precautions

in Orthotolidine manufacture, and the factory making

Orthotolidine tablets for occult blood testing, has ceased

production. Fortunately, continuing supplies are ensured under

import arrangements made with the parent Ames Company in

America.
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INTRODUCTION - 2.

THE CHEMISTRY OF OCCULT BLOOD TESTS.

The chemical teats for occult blood are founded on the

ability of Haemoglobin, or its iron-containing derivatives, to

liberate oxygen from hydrogen peroxide or kindred substances.

A colourless substrate, such as Guaiac, Benzidine or

Orthotolidine, is converted, by the subsequent oxidation in

acid solution, to a vividly coloured dye. This dye is usually

blue, although in the case of the Phenolphthalin test it is

pink. That there is doubt about the precise nature of these

pigments i3 exemplified by the statement of von Richter (1946),

who records that "Benzidine Blue" apparently belongs to the

class of quinhydrones, and is analogous in structure to

Vfurster's dyes.

According to Schonbein (1856), it was Hiss who showed that

the activity of blood corpuscles to set off this reaction

diminishes in proportion to the withdrawal of iron therefrom.

Schonbein reached the conclusion that blood corpuscles owe their

power to render active the oxygen of hydrogen peroxide, to the

iron which they contain, and hence correctly deduced that boiling

blood corpuscles does not destroy this power.

Peroxidases/
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Perozidases are enzymes widely distributed in plant and

animal tissues and they have a similar action on the substrates

under discussion (Anderson, 1953). They always contain iron,

and are in fact iron porphyrin proteins (Everett, 1942;

Carter, Cozon, Parsons & Thompson, 1959); but, being enzymes,

the reaction is not given after boiling (Stewart & Dunlop,

1958).

It is of interest that non-metallic porphyrins do not

display these catalytic properties (Fearon, 1946; Harrison,

1957), and also that Fearon's belief that the perozidase in

unboiled plant eztracts will interfere with tests for blood,

has a cogent application to the dietary of the patient under

test for occult bleeding.

As the reaction of haemoglobin and its iron-derivatives

continues to be present, even after boiling, their function is

therefore, strictly speaking, that of a "psuedo-perozidase".

INTRODUCTION - 3.

THE TOXICITY OF BENZIDINE AND ITS ANALOGUES.

Having been for many years accustomed to the classical

Benzidine test, I was reluctant to abandon it on the score of

tozicity without studying the alleged dangers of Benzidine

manufacture.

1/
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I was unable to find any relevant and adequate exposition,

and therefore believe it helpful to record, at this point, the

evidence adduced by others.

I found in this task, much of historical interest and

value. Additionally, however, there became apparent

implications germane to other chemical processes presently

regarded as innocuous, but possibly proving noxious, after a

sufficient lapse of time. Half a century ago, Legge (1912)

wondered if the absorption of dye-stuffs might be harmful.

It was to be expected that this mildest of enquiries would

pass unnoticed, but it is extraordinary that a similar

disinterest was accorded the lucid conclusions of Oppenheimer

(1920), who described twenty cases of urogenital tumour in

chemical workers. Benzidine in particular was indicted by

the author, who stressed the prolonged interval between exposure

and tumour development - ranging from 10 to 28 years. This

overwhelming evidence was probably unappreciated by Kennaway

(1924)» who exonerated Benzidine as a cancer-producing

substances but Bridge (1927) was patently concerned by the

tendency to bladder cancer shown by dye-stuff workers and his

views, which were shared by Wignal-1 (l929)» were later

reiterated (Bridge, 1933).

Gehrmann (1934), discussing the manufacture of dye-stuffs,

pointed out that the incidence of bladder tumours in dye-

workers/
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workers was, at 4.5^» thirty-three time3 graatar than the

average. He also recorded that Tolidine was used in the

industry, as well as Benzidine. But any concern caused by

these startling findings must have been soothed by the failure

of Berenblum & Bonset (1937) to produce tumours, in rabbits

and rats, after prolonged Benzidine administration.

However, there was unease in the synthetic dye industry

and suspicion was felt about any of these dye-stuff inter¬

mediates which, like Benzidine, Orthotolidine or Haphthylamine,

belonged to the category of aromatic amines; the following

year, the administration of Beta-naphthylamine was shown to

produce bladder tumours in dogs (Hueper et al, 1938).

Bonser (1943) later substantiated this work.

Oppenheimer (1920) received his first real support when

seventeen cases of bladder tumour were described in dye-

workers by Billiard-Duchesne (1947, 1948) and, after

incriminating Benzidine, he advised stringent safety

precautions for workers in the industry, while Goldblatt

(1947), obviously perturbed, believed that the manufacture of

Benzidine should be regarded as a hazard from start to finish.

Urinary occult blood tests were used by Desoille et al

(1948) in selecting dye workers for cystoscopy, and five bladder

tumours were discovered. Goldblatt (1949), in coining the

expression/
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expression "Aromatic Amine Cancer", further indicted Benzidine,

the carcinogenic ability of which was additionally demonstrated

by Spitz, Maguigan & Dobriner (1950), in experiments which

suggested that Orthotolidine was relatively innocuous.

Conclusive evidence of the carcinogenic effect of Benzidine

on the human bladder was supplied by the recording of twenty-

three cases of papilloma and carcinoma, in dye-stuff workers

exposed only to Benzidine (Scott, 1952). Additionally,

Baker (1953) contributed fresh studies in the rat which

underlined Benzidine's sinister propensities.

A five year field survey of this threat to dye-stuff

workers, which revealed an appalling morbidity and mortality

due to bladder tumours, was published by Case, Hosker,

McDonald & Pearson (1954) and became well known as "The Case

Report" (Lancet, 1954). Popular medical opinion was now

aroused against Benzidine, and it began to be viewed with

suspicion, even in the clinical laboratory (Martindale, 1955).

Scott & Williams (1957) indicated that there was no

alternative to the use of Benzidine in colour manufacture;

but they were able to suggest the stage of production of

Benzidine at which the risk to workers began, while Ehrlicher

(1958) described the creation of a safe method of Benzidine

manufacture for dyeing purposes.

While/
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While the dye-stuff industry's problems were now virtually

solved, laboratory supplies failed because of the obvious risks

of distilling and purifying Benzidine to the necessary degree.

Indeed there is now no source, even of crude Benzidine, because

the modern dye-manufacturer employs a totally enclosed system,

in which Benzidine is not isolated at all, but is processed to

the next stage of Tetrazobenzidine in the synthesis of the

dye-stuff. It is considered, on good grounds, to be a harmless

process from this stage onwards (Scott, 1959). The dye-

workers are therefore secure, and Benzidine, although manufactured,

remains incarcerated out of the reach of man. For this reason

laboratory Benzidine has been unavailable for several years

(British Medical Journal, 1958).

However, the story of Benzidine is not yet of only historical

interest. There still exist apparently, large stores of crude

Benzidine which are used in the rubber industry, in textile

printing and in the manufacture of "security paper".

Furthermore, Benzidine is still used in the spraying of

chromatograms in biochemical laboratories. It is believed, on

good authority, that these activities will continue to produce

their quota of tumours (Walpole & Williams, 1958).
Another impropriety is the fact that some of this unrefined

Benzidine is still being used clinically, for blood testing - a

procedure which combines personal danger with fallacious results.

The/
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The bitter experience of the dye-stuff workers suggests

that there may well be, in industry, other unknown carcinogens,

perhaps with latent periods as long as that of Benzidine.

Indeed, after preliminary work in dogs (Walpole, Williams &

Roberts, 1954) a new carcinogen, Xenylamine, attacking the

human bladder in a high proportion of cases, was inculpated in

America. The latent period in the affected workers varied

between five and nineteen years'(Melick et al, 1955), and over

11$ of the workers handling this substance developed bladder

tumours.

In the case of Orthotolidine however, Goldblatt (1958) was

certain of its harmless nature, although Cullia (1959) was less

confident. Bonser, Clayson & Jull (1958), however, in

impeaching Benzidine, stated that they would be surprised if the

known culprits were to be the only substances capable of inducing

bladder cancer in our increasingly technological environment.

Accordingly it was not surprising when, in I960, Her Majesty's

Inspector of Factories insisted on certain safeguards in the

manufacture of Orthotolidine. Scott (i960) and Bonser (i960)

were in complete accord with this decision. These precautions

proved too expensive to permit continued production, in Britain,

of Orthotolidine tablets (Vobes, I960) which are now imported

from Canada and the U.S.A. It is worthy of note that the medical

use of Orthotolidine is not confined to tests for occult bleeding:

it/



-33-

it is also employed in the micro-determination of gold in

biological fluids (Goodwin & Bollet, I960).

Conclusive proof of the wisdom of Her Majesty's Inspector

of Factories became available in the unpublished work of

Williams (i960), which demonstrated the carcinogenic action

of Orthotolidine in rats.

Due to the prolonged latent period of these carcinogens,

it is a sobering thought that, while the arraignment of the

Aromatic Amines and their industrial control is now complete,

for some unknown workers in a great variety of employment

(British Medical Journal, 1961; British Journal of Urology,

1961), the safeguards have come too late and their bladder

epithelium is already doomed.

INTRODUCTION - 4.

THE CHOICE OF OCCULT BLOOD TESTS IN GENERAL PRACTICE.

In choosing a suitable test for use in general practice, it

was obviously essential to be guided by the experiences and

opinions of others. Dewis (1907) required accuracy, delicacy

and simplicity of his occult blood tests. Needham & Simpson

(1952) added inoffensiveness to the list of desirable qualities;

but/
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but it is apparent that there is one further criterion which

must obtain in general practice, and that is mobility.

In respect of this matter of essential standards, the

words penned by Gregersen (1919) cannot be bettered. "It

cannot be expected that the examination of the stools for blood

will have the currency which it merits in clinical practice,

until a method is devised which is certain, appropriately

sensitive, as simple and easy to perform as possible and of

which the possible sources of error are known".

A review of the literature was then made, each test being

studied in turn.

THE SPECTROSCOPIC TECHNIQUE was first considered. It

made an immediate appeal on account of its small running costs,

but the original paper by Weber (1893) expressed the belief

that it was too complex a test for general practice and

Schmilinsky (1903) shared the same opinion. Clark (1909) was

non-committal in his report, but Snapper (1919) enthused and

found he could detect the ingestion of 3*5 ml. of blood.

Adler (l92l) however, did not share Snapper's elation and he

regarded the test as impracticable in the general practice of

medicine. Reimann (1923) and Ratnoff (1923) had no strong

views on the suitability of this technique, unlike Snapper &

Van Greveld (1927), who were gratified with the results of their

spectroscopic investigation of gastric cancer. Kiefer (1934)

believed that he could detect 3 ml. of ingested blood with the

spectroscope, but showed none of the zeal of Mezey (1950), who

regarded/
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regarded the technique as indispensable. More recently,

Harrison (1957) was also favourably disposed.

In general the attitude towards the method has been that

of indifference, while three authors, as recorded above, have

found its use in general practice too cumbersome. Because of

this, and Reimann's (1923) finding of marked insensitivity, it

was felt that the test was undeserving of a general practice

assessment.

It must, however, be recorded that a contemporary

contributor to the literature of alimentary bleeding places

greater reliance on spectroscopic techniques than on any

chemical test for blood (Kay, 1962).

The Guaiac Test. Since 1893, when Weber made a clinical

test of the more forensic discoveries of Schonbein (1856),

Van Deen (1864) and Day (1867), the Guaiac test has coloured the

fabric of Medicine. Furthermore, a modern text-book

(Hepler, I960) and a recent medical paper (Spiro & Frucht, I960)

acknowledge its usefulness.

Guaiac resin is not a noxious substance and there is no

supply difficulty, but Stewart & Dunlop (1958) express doubts

about its stability - doubts which are certainly justified in the

case of Tincture of Guaiac (Rossel, 1903). The necessity to use

test-tubes makes it rather a slow and inconvenient technique and,

as it is also offensive, the tendency in general practice, were

there no other procedure, would be to avoid faecal occult blood

tests./
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tests. Additionally, the method has no place in "bedside

medicine" where mobility is essential.

Doubt also exists about its sensitivity. Weber (1893)

detected 3 ml. of ingested blood and Boas & Kochmann (1902)

found it reliable in cases of gastric cancer. Joachim's

(1904) opinions were quite as favourable, indeed there were

numerous adherents (Schloss, 1904; Hartmann, 1904;

Steele, 1904; Ewald, 1904; Covie, 1907; Dewis, 1907;

Holland, 1907; White, 1907; Clark, 1909).

Joslin (1906), astonishingly enough, found the Guaiac

test too sensitive, but Leech (1907) found it uncertain and

fickle, and Grunwald (1907) regarded it as too insensitive.

Boas (1914) was another who found the procedure lacking in

delicacy. Gregersen (1916) took the same view and in 12

of 48 cases of gastric cancer the Guaiac test was negative

(Gregersen, 1919). But he was so impressed by the vital

necessity of developing an ideal test for the general

practitioner, that he developed his own excellent procedure

within a short time (Gregersen, 1919).

Succeeding papers on the Guaiac test (Coope, 1920;

Koopman, 1921; Eeimann, 1923; Bell, 1923; Ratnoff, 1923;

Aaron, 1924) did little to resolve the controversy until

Hurst (1925) claimed that a negative Guaiac test proved the

absence of occult blood, and thereby popularised the

procedure in English medical schools (Barford, 1928).

Many/



-37-

Many other original papers and textbooks describe the

Guaiac test (Rosenthal, 1940; Warner, 1946; White &

Geschickter, 1948; Gradwohl, 1948) without having any

particular pertinence to general practice. The work of

Hoerr et al (1949) is, however, most helpful inthe choice

of a test for the family doctor, because they applied the

Guaiac test as a screening procedure; it is of great

significance that three of their eight sufferers from

gastrointestinal cancer were passing negative stools. They

point out that, in employing a screening test for such cases,

it is not the false positive results which are worrisome, but

rather the false negative results which may lull the physician

into an unjustified feeling of security.

Barnett (1952) found that half of his cases of gastro¬

intestinal cancer never passed positive stools as judged by

the Guaiac test, while the results of Jemerin & Colp (1952),

Mason & Belfus (1952) and Wilcox (1956) were almost as

unsatisfactory. Mendeloff (1953) noted that even 50 ml. of

blood ingested as a single dose, might fail to produce a

positive Guaiac test in the faeces.

Therefore, in spite of other more favourable reports

(Cancer Detection Conference, 1950; Holt, 1952; Sanford &

Wells, 1953; Harvey, 1956; Shahon, Horowitz & Kelly, 1956;

Morgan & Roantree, 1957), it was decided that, because of

insensitivity, the test was not sufficiently discerning to be

used as a screening test in general practice.

The/
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The Phenolphthalin Test. Devised by Kaatle & Shadd (1901) as

a reagent for oxidising ferments and utilised by Heyer (1903) as a

test for blood, the early authors, among whom was numbered Boas (1911),

were favourably impressed with this test (Kastle & Amoss, 1906;

Belearde ft Benoit, 1908a, 1908b)* The latter authors found it would

detect an aqueous dilution of blood of one part in a million. However,

Euttan ft Hard!sty (1913) condemned the test because of its lack of

sensitivity when employed with faecal emulsions. The experience of

Grundmann (1916) was precisely the opposite, and he had difficulty in

obtaining negative results with normal people; Gregersen (1919) shared

this view, and Bell (1923) condemned the test for the same reason and

also on the grounds of Instability of the reagent, when stored.

Settler ft Kayo (1943) made a searching appraisal of all the popular

tests for ocoult blood and found the Phenolphthalin test to be the most

reliable and specific reagent available; their excellent contribution to

medical literature was studied, praised and substantiated by Feranio ft

Bruger (1951). Hughes' (1952) findings were not in accord, however, and

Hepler ft Wong (1953) found that the brown colour of a faecal suspension

might mask a positive reaction. Stewart ft Dunlop (1953) also believed

the reagent to be too non-specific.

The literature concerning the Phenolphthalin test is, in its divergence

of opinions and contradictory findings, typical of the writings on any, and

all, of the tests for occult blood. It is this confusion of thought which

has done much to discourage their use.

I believe that more will be heard of this technique, and not only

because of its safety. The method of preparation of the reagent is,

however, complex and because of this and its lack of speed and mobility,

the Phenolphthaiin test is, in its present test-tube guise, unsuitable for

general practice.

The/
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The Aloin Test. Schaer (1900), who gave this test its

clinical application, recorded that Klunge devised the technique

in 1882. The work of Rossel (1903) contains the first description

of a technique similar to that of the Guaiac test of Weber (1893).

Rossel preferred Aloin to Guaiac because of its availability and

constant quality, and Boas (1903a, 1903b) supported this opinion.

The clinical usefulness of the test was stressed by succeeding

writers (Kozicowsky, 1904; Joachim, 1904; Schloss, 1904;

Steele, 1904; Petracchi, 1905; Steele & Butt, 1905; Ewald, 1906;

White, 1907).

Goodman (1907) and Leech (1907) were less pleased with Aloin

as a reagent; indeed, the latter believed that the red colour of a

positive result might be obscured by faecal pigments. Clark (1909)
found the procedure very uncertain and later authors (Barker, 1916;

Gradwohl, 1948; Forshaw & Mason, 1954) were non-committal.

As the test has only been described as a test-tube procedure

and has not ever been adequately assessed, I decided not to

contemplate it further. In this decision I was assisted by the

impression that the test is approximately as sensitive as the

Guaiac test and therefore must lack delicacy.

The Benzidine Test and its Variations, with a Special Mote on

the Gregersen dlide Test. Since the original paper on the use of

this test to detect faecal blood (Adler & Adler, 1904), there have

been published many opinions, often conflicting, and many techniques,

sometimes unpractical even mystical. The classical test-tube

method/
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method of Schlesinger & Hoist (1906), although taught to many

generations of students, had little use in general practice

because it was time-consuming, clumsy, and distasteful to an

extent that made it an undesirable, malodorous procedure in the

consulting room. Furthermore, the technique had no mobility

whatsoever, requiring, as it did, the use of test-tubes, bottles

and a source of heat. The test, therefore, could only be

performed with difficulty in patients* homes.

In the clinical laboratory, however, the test-tube method

has proved an invaluable technique for many years, and the

interest which it has excited is widely recorded (Leech, 1907;

Goodman, 1907; Lewis, 1907; Stone, 1907; Clark, 1909; White,

1909; White, 1911; MacKay, 1916; Bell, 1923; Abrahams, 1923;

Rosenthal, 1940; Hughes, 1952; Hepler et al, 1953; Hawk, Oser

& Summerson, 1954; Thornton & Illingworth, 1955; Levinson &

MacFate, 1956).

Groat (1913) increased mobility and simplicity by replacing

liquid hydrogen peroxide with Barium Dioxide, but Wagner (1914)

introduced the principle of performing the test on a slide.

Further assistance for the general practitioner, came from

Roberts (1915). With great vision and enterprise, Roberts

compounded a five grain tablet of Benzidine and Sodium Perborate.

This tablet was placed on the specimen and glacial acetic acid

was added. Here indeed was the prototype of the modern tablet

and/
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and paper-strip tests, which could, as Roberts pointed out, be

easily used by a nurse.

Roberts's ideas and conclusions of several decades ago

have only recently been accepted; but an even more remarkable

example of prescience exists in the literature of occult blood

tests, where Barker (1916) pays tribute to the work of

Max Einhorn. In this contribution was described a test for

occult blood wherein an impregnated paper-strip was dipped in

the suspected substance, and if blood were present the strip

turned green. It would appear that Einhorn's lead of half a

century will further increase, as a paper-strip teat for occult

blood has not yet been rediscovered. It is a privilege to

record this unlauded anachronism of clinical medicine, which has

a particular fascination for those in general practice, and one

cannot fail to wonder what might have been, had the offering

been received.

Wagner's (1914) innovation of using the traditional

Benzidine test ingredients on a glass slide was revived and

recommended by Gregersen (1916) and Vaughan (1917), but

Gregersen (1919), feeling that this test was too sensitive

because of the high concentration of Benzidine, described a

simple, portable and less delicate test using previously weighed

and packeted powders of Benzidine and Barium Peroxide. This

method, henceforward designated as the Gregersen Slide Test, by

its very nature made an immediate appeal to general practitioners -

indeed it is still in favour.

Another/
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Another Benzidine variant was introduced by Leiboff (1929)

with the employment of Benzidine Dihydrochloride, which was

further assessed by Bing & Baker (l93l)i Gradwohl (1948),

Ham (1950), Mendeloff (1953), Hepler, Wong & Pihl (1953),

Wilcox (1956), Cook, Free & Free (1956) and Dudley & MacLaren

(1957)* The test, as described, is insensitive and has not

enough convenience and mobility for general practice purposes.

An endeavour to assess the test and improve its delicacy was,

however, prevented by the failure of Benzidine supplies; in

this connection, it is perplexing that four recently published

works describe the employment of Benzidine in the clinical

laboratory (Dawson & Goldie, 1953; Hepler, I960; Hanks et al,

I960; Stubbe et al, 1962).

The Gregersen Slide Test (Gregersen, 1919), with its

particular appeal to the family doctor, had to be appraised in

this thesis. Even though it is now obsolescent, it has had a

unique place in clinical laboratory work and in general practice;

furthermore the test is still performed (stubbe et al, 1962).

Early support came from Reimann (1923), Ratnoff (1923) and

Aaron (1924); Ogilvie (1927), while admitting the general

practice appeal of the test, found it failed to detect the

consumption of three ounces of raw meat, and Meulengracht &

Jensen (1929) had a significant number of false-negative results

among their cases of gastrointestinal cancer.

Much/
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Much more comforting were the figures of Dahl-Iversen &

Wissen (1930) and Samuel Lipetz, an Edinburgh family doctor,

has always been a warm supporter of the Gregersen Slide Test

(Lipetz, 1947, 1951» 1952, 1955). Medical text books down the

years have recommended the procedure (Gradwohl, 1948; White &

Geschickter, 1948; Stitt, Clough & Branham, 1948; Kolmer,

Spaulding & Robinson, 1952; University of Glasgow Standing

Committee on Laboratory Methods, 1952; Todd, Snaford & Wells,

1953; Hunter dt Bomford, 1956). But there have been many

dissenting voices. Manning (1952) believed that dietary factors

could produce false-positive reactions and that the test had,

therefore, no accuracy as a casual screening test or emergency

domiciliary procedure. Hughes (1952), in a fine study of occult

blood technique, regarded the Gregersen test as clumsy and

unsuited for general practice - a view shared by Hepler et al

(1953), but refuted by Ogilvie (1952).

Needham & Simpson (1952) made a meticulous investigation

into occult blood tests and praised the Gregersen procedure.

It is difficult to reconcile their belief that the ingestion of

3 - 5 ml. of blood will produce a positive test in a normal person

with their finding that five of their twenty cases of gastric

carcinoma were passing negative stools, until one recalls the

wide variation in the ability of the intestine to destroy blood's

reacting power. Confidence in the test was not improved, however,

by the fact that Mendeloff's (1953) subjects might ingest 50 ml. of

blood/
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blood and. pass stools giving a negative reaction to a similar

test. The findings of Forshaw & Mason (1954) inferred a

similar lack of sensitivity. There are other antagonistic

opinions (Thornton & Illingworth, 1955; Wilcox, 1956;

Dudley & MacLaren, 1957; Harrison, 1957), and, although the

test is still in clinical use (Bannerman, 1957; Lange, 1957;

Cameron, I960; Holt, I960, Winkelman & Summerskill, 1961;

Stubbe et al, 1962), the concensus of opinion, from the

general practitioner view-point, is unfavourable.

Aligned with the modern tablet tests for occult bleeding,

the Gregersen slide test is a ponderous, complex technique.

Much of its fame has rested on the claim that no dietary

restriction is required (Alvarez & Wight, 1929; Kolmer et al,

1952; Tadd et al, 1955). However, Gregersen (1919) himself

advised a meat-free diet for the subject, and there is a wealth

of evidence to support this belief of the originator of the test

(Reimann, 1923; Aaron, 1924; Gradwohl, 1948; White &

Geschickter, 1948; Stitt et al, 1948; Manning, 1952;

Mendeloff, 1953; Lipetz, 1955; Thornton & Illingworth, 1955;

Dudley & MacLaren, 1957; Smith, 1958; Alvarez & Summerakill,

1958).

The acknowledged toxicity of Benzidine, and the consequent

supply failure, signify that there can be no reprieve for

Gregersen's brain-child. My personal belief has always been

that/
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that the Gregersen slide test is liable to produce false-negative

results, and this factor, alone, would have been sufficient to

prevent me from assessing its value in general practice.

The Orthotolidine Test. A careful description of

Orthotolidine's properties and derivation (Ruttan, 1886) long

preceded its introduction as a test for occult blood (Ruttan &

Hardistyv 1912). In spite of a rapid reprise (Ruttan &

Hardisty, 1913)» the medical world was unresponsive, until

Leiboff (1929) mentioned the method once more. The technique

originated, and long persisted, as a test-tube method and made

a profound appeal to Kiefer (l934)» for whom it was the faecal

occult blood test of choice. For the diagnosis of occult

haematuria it was also acclaimed by Stone & Burke (1934)#

Calvin & Carbone (1939)# Barach & Pennock (1940) and Caplan &

Discombe (l95l).

Zwarenstein (1943) simplified the test by using small

squares of filter-paper impregnated with Orthotolidine solution -

0.5$ solution in 96$ alcohol. One drop of the fluid to be

tested was placed on the paper, and then was added one drop of

a mixture of equal volumes of glacial acetic acid and 3$

hydrogen peroxide. This mixture was said to have excellent

stability. The resemblance between this technique and the

modern tablet test is apparent.

The/



-46 -

The similarity between the spelling of QRTHOTOLIDIiiE and.

QRTHOTQLUIDINE has led to much confusion (Cameron, I960;

Kay, 1962) in spite of Ruttan's (1886) and Zwarenstein's (1943)

efforts at clarification.

ch3 c«3 CH3

QRTHOTOLIDINE ORTHOTOLUIDIHE

Differentiation is important, and not least because it is

believed, on good authority, that Orthotolidine is carcinogenic

while Orthotoluidine is not (Williams, 1961).

Cameron & White (1946), White & Geachickter (1948) and

btitt et al (1948), in the different text-books which they

published, supported a test-tube technique employing Orthotolidine.

Paul & Hamilton (1948) and Gradwohl (1948) approved the adoption

of the tablet test and the former authors particularly mentioned

the stability and portable nature of such tablets; Baron (l95l)

also appeared to view this occult blood test through the eyes of

a family doctor.

Although there is still some support for the test-tube

method (Kolmer et al, 1952; Kohn & 0fKelly, 1955; Ogilvie, 1957;

Porter/
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Porter, Lewis & Dixon, 1959)» the versatile tablet tests now

seem to have established themselves. Furthermore, one has to

remember that Orthotolidine powder will soon be unobtainable

as manufacture has virtually ceased. Therefore a test-tube

technique will no longer be possible.

These tablet tests are manufactured, by the Ames Company

Limited, in two strengths - the weaker Hematest and the more

sensitive Occultest. The former is roughly equivalent, in

delicacy, to the Gregersen slide test, and the latter to the

Schlesinger & Hoist (1906) method of performing the Benzidine

test. Hepler et al (1953) found that Hematest tablets gave

them false-positive results - which were in my opinion of

dietary origin, while Morgan & Roantree (1957) and Kay (1962)

regarded the Hematest tablet as too insensitive. Apart from

these dissidents there is general approval of the Orthotolidine

tablet procedures (Peranio & Bruger, 1951; Levinson & MacFate,

1956; Smith, 1958; Cullis, 1959; Hazell, I960; Jones &

Gummer, I960; Burnett, 1961), and Stewart & Dunlop (1958)

regard them as the method of choice.

The tablets have been successfully used to detect occult

uterine bleeding (Stein-Werblowsky, 1954; Bredland, 1958;

Hurtig, 1958); their place in detecting occult haematuria is

well known (Watson-Williams, 1955; Peyman, 1956; Cook et al,

1956; Free et al, 1956; Rinsler & Gray, 1957; Wells, 1957;

Fielding/
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Fielding & Langley, 1958; Hoe & Wilkinson, 1958; Peeters &

Vuylsteke, 1958; Rees-Evans & Campbell, 1958),

The evidence relating to the compound's carcinogenicity

has already been reviewed. British production has now ceased,

but supplies of the tablets are assured indefinitely from

North America (Vobes, 1961). The cost per tablet is just

over one penny.

In view of their cheapness and, in particular, their unique

suitability in general practice by reason of speed, simplicity,

mobility, and lack of offence, it was decided to proceed with

a trial, in my general practice, of both types of Orthotolidine

tablet test.

Other Occult Blood Tests. These are recorded merely to

present the complete range of available tests, and not because

I have any personal experience of any of them.

The demonstration of crystalline blood products was a

technique conceived by Teichmann (1853)» and there has been a

sporadic interest in such procedures (Korczynski & Jaworski,

1886; Clemm, 1904; Grunwald, 1907; Kerr & Mason, 1926;

Hawk et al, 1954).

The Prussian Blue Test of Korczynski & Jaworski (1886)

received only a little support (Grunwald, 1907)» but the

Malachite Green method of occult blood detection (Adler &

Adler, 1904) was accorded even less attention. Boas (1906)

was/



was supported by Dewis (1907) in his employment of Storch's

reagent, which had hitherto been used only to distinguish

pasteurised from unpasteurized milk.

The Pyramidon Test for occult blood, Initiated by

Thevenon & Holland (1917), has excited a little interest

from time to time (Harvey, 1936; Deaoille et al, 1948;

Gradvrohl, 1948) and may well merit further attention. But

Gu&iaconic acid, as a blood testing chemical (Lyle &

Curtman, 1918), has nothing to commend it and, in considering

the precipitin test for blood in faeces, it is noteworthy

that even the authors (Hek-toen et al, 1919) were impressed

with the lack of practical value of their particular brain¬

child.

The "Cold Light" or "Scotland Yard" test is interesting

and dramatic (Bailey, 1950: Anderson, 1951} Tudor-Hart,

1955). It is an inexpensive and sensitive procedure for both

faeces and urine, and deserves more consideration than it has

received in the past. However, the need for te3t-tubes and

an accessible dark room diminish its acceptability and appeal,

especially in general practice.

Radio-Chromium (91 Cr) is now used to detect and measure

gastro-intestinal blood loss, Owen et al (1954) developed

the technique in dogs and its employment in human beings soon

followed/
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followed (Roche et al, 1957; Bannerman, 1957). The

diagnostic value of the procedure was propounded by

Ebaugh et al (1958), who also proved that there was a small

daily blood loss from the normal human alimentary tract;

the beliefs of Gregersen (1919) were thus confirmed.

Hughes Jones (1958) and Bargen (1959) have also

assessed the Radio-Chromium method which has proved

particularly valuable in the investigation of alimentary

bleeding due to salicylate administration (Matsumoto &

Grossman, 1959; Holt, I960; Watson & Pierson, I960;

Pierson, Holt, Watson & Keating, 1961; Scott et al, 1961;

Weiss, Pitman & Graham, 1961; Wood, Harvey-Smith &

Dixon, 1962).

Ingenious and admirable in the clinical laboratory,

this is a costly and involved method, when compared with the

chemical tests for occult blood, Even though the freedom

from dietary restriction is a considerable advantage, the

Radio-Chromium method of detecting occult bleeding has no

place in general practice.
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PAET 1.

EXPERIMENTS RELATING TO THE INFLUENCE Of DIET ON

OGCULT BLOOD TESTS.
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EXPERIMENT3 RELATING TO TOE INFLUENCE OF DIET ON

OCCULT BLOOD TESTS.

INTRODUCTION.

To review the literature on the subject of the influence

of diet on the faecal occult blood tests is to undergo a

bewildering, even harrowing, experience. While a few authors,

such as Dewis (1907), have conducted a carefully conceived

series of in vitro experiments with food-stuffs, it is

abundantly plain that the vast majority of pronouncements on

the subject have not been preceded by any practical experiment

whatsoever, and are merely a repetition of the hazy beliefs of

far-off student days. Indeed, some of the taboos savour of

witchcraft; Levinson & MacFate (1956), for example, eschew

fats in the diet, claiming that they produce false-positive

reactions; while Aaron (1924) warns against French fried

potatoes. It has already been recorded in this thesis that,

when Aaron was challenged about this statement, he became even

more obscure, and wondered whether the reaction was primarily

caused by the French fried potatoes, or was secondary to some

chemical change wrought by the cooking utensils!

There is seldom any attempt to delineate the dietary

criteria for any particular test. Host authors describe two

or three tests of vastly different sensitivity and apply the

same/
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same pragmatic rules of diet to all. Such a course makes a

mockery of the interpretation of the result.

In particular there is a dearth of experiment on the

human subject. Test-tube experiments on food-stuffs are

helpful, but are not sufficient to enable one to dogmatise.

To advise sua unrestricted diet and give significance only

to strongly positive reactions is an approach with a superficial

appeal (Ratnoff, 1923; Alvarez & Wight, 1929; Levin & Watt,

1949; Needham & Simpson, 1952; Mason & Belfus, 1952;

Barnett, 1952; Todd et al, 1953; Forshaw & Mason, 1954;

Smith, 1953; Cameron, 1953; Jones & Gummer, 1953). Such an

approach will lead, as is apparent in the work of these authors,

to an appreciable number of false-positive results due to meat

in the diet. Furthermore, the patient who is eating little

meat and losing only a little occult blood will be overlooked

if the less sensitive tests are employed. This belief, also,

is illustrated by the clinical results (Needham & Simpson, 1952;

Mason & Belfus, 1952; Barnett, 1952; Wilcox, 1956)*

All other contributors to the literature on this subject

specify that the diet shall be meat free. While Hunter &

Bomford (1956) exclude only bloody foods like liver and black

sausage, Grunw&ld (1907) claims, with the Benzidine test, to be

able to detect a ham roll two and a half days after its

addition to a meatless diet.

With/
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With regard to fish there is, again, controversy,

Dewis (1907), Leech (1907), Mackay (1916) and Gregersen (1917)

state that the eating of fish will not cause false-positive

results. Ranged against them, however, is quite a volume of

contrary opinion (Joslin, 1906; White, 1907; Aaron, 1924;

Leiboff, 1929; Kiefer, 1934; Gettler & Kaye, 1943;

Kolmer, 1945; White & Ceschickter, 1948; Kolmer et al, 1952).

It is indeed remarkable that none of these workers reveals how,

or why, he reached his conclusions.

Little attention has been paid to poultry. Mackay (1916),

Lipetz (1947) and Warner (1950) forbid its inclusion in the diet

and only Leech (1907) and Bramkamp (1929) disagree. Once again,

however, the reasons for these statements are not adduced by the

authors.

Green vegetables have also provoked controversy. Barrett

(1936), for example, claims that their inclusion in the diet will

tend to produce false-negative results and this, he believes, is

due to the reducing action of their Ascorbic Acid content. He

is of course in error on both counts - in particular it is

manifest that Ascorbic Acid excretion is a urinary, not an

intestinal, function and it is comforting to reflect that

Barrett's opinions have been pointedly repudiated (Hughes, 1952).

Reference/
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Reference has already been made to authors whose occult

blood tests were performed without any dietary prohibitions

whatsoever, but other workers particularly emphasise that

green vegetables do not cause false-positive results (Adler,

1921; Johnson & Oliver, 1940; Kohn & O'Kelly, 1955).

Peranio & Bruger (1951) were of this mind when using the

Guaiac, Benzidine and Phenolphthalin tests: however, when the

Orthotolidine ( Hematest) method was employed they record that,

at times, the result was positive and wonder what part

chlorophyll played in this phenomenon. I encountered the

same anomaly in my own work, and the reason will later be

apparent.

Whereas Alvarez & Summerskill (1953) and Winkelman &

Summerskill (1961) ezclude only spinach from the vegetable

diet of the patient under test, there are many who prohibit

all green vegetables (stone, 1907; Clark, 1909; Mackay, 1916;

Reimann, 1925; Hurst, 1925; Rosenthal, 1940; Warner, 1950;

Hughes, 1952; Douthwaite, 1954; Stubbe, 1958; Burnett, 1961)

while Bockus (1944) believes that only large amounts of green

vegetables may prove misleading.

Bovril (Douthwaite, 1954) is specifically mentioned as a

misleading substance in the diet of patients being assessed;

this claim, which remarkably enough is quite false, could so

easily have been substantiated by its author and typifies so

much of the writings on the influence of diet on the occult

blood/
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blood tots.

MATERIALS and METHODS.

Initially there was tested, by the Occultest and Hematest

techniques, the faeces passed by a number of people whose

alimentary tracts were, as far as could possibly be judged,

normal, and who were eating an unrestricted diet. (Table l)

The Benzidine test of Schlesinger & Hoist (1906) was employed

for the first eighteen examinations; the result agreed with that

of the Occultest tablet on sixteen occasions, on one occasion it

was negative when the Occultest result was positive, and on the

other occasion, vice versa. These Benzidine tests were performed

merely to confirm that the Occultest technique was reasonably

accurate.

Secondly a wide range of food-stuffs was tested by the same

methods. To ascertain the reaction of these food-stuffs the

Occultest and Hematest techniques were directly applied to them.

In addition, as a confirmatory method and clinical yardstick, the

Benzidine test of Schlesinger & Hoist (1906), which is well known

to the author, was also employed. (Table 2)

Some guidance was needed as to the rapidity and intensity of

the reaction, and, to this end, if the blue colour, denoting a

positive reaction, appeared within 60 seconds, the result was

recorded as +++; if within 90 seconds as ++; if within

120 seconds as +.

Thirdly/
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Thirdly, on completion of the direct experiments with

food-stuffs, it was felt that one could not, without further

investigation, accept that food-stuffs, which gave a strong

positive reaction when tested direct, would continue to give

the same result after passage through the alimentary canal.

Accordingly, volunteers, living on a diet of eggs, milk,

white fish and wheat, and passing negative stools, when

tested with Occultest, Hematest and Benzidine methods,

consumed various articles of food-stuff which, in vitro, gave

positive results. These comestibles were beef, mutton,

meat soup, pork, boiled ham, pheasant, canned salmon, sardines,

lettuce and tomatoes. (Table 3)

Finally, in accordance with the results of these tests,

a diet sheet was compiled (Facsimile page 58d) which was

expected to have the effect of producing negative specimens of

stool in a normal person. This diet was imposed on 53 subjects

who had no evidence of gastro-intestinal disease and who, when

on their customary food regime, passed faeces which gave a

positive Occultest reaction. The Occultest technique was then

performed on stools obtained from each subject on the first,

third, fourth and fifth days of dietary control. (Table 4)

RESULT;}/
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RESULT3.

To ascertain whether any dietary restriction is required

in conducting an occult blood assessment, random samples of

faeces were obtained from 126 normal people. The specimens

were tested by means of the Occultest and Hemate3t techniques.

(Table l)

TABLE 1.

Results of Occultest and Hematest Methods on 126

Subjects Without Evidence of Alimentary Disease

and on Full Diet.

RESULT NUMBER PERCENTAGE

Occultest Positive 54 45

Occultest Negative 72 57

Hematest Positive 27 21

Hematest Negative 99 79

To define the reaction of various food-stuffs, the Occultest,

Hematest and Benzidine methods were directly applied. (Table 2)
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TABLE 2.

Results of Direct Experiments on Food-Stuffs.

FOOD-STUFF OCCULTEST HEMATEST BENZIDINE

BEEF (RAW +++ +++ +++

BEEF (COOKED) +++ +++ +++

MUTTON [RAW) +++ +++ +++

MUTTON COOKED) +++ +++ +++

PORK (RAW) +++ +++ +++

PORK (COOKED) ++ + +

HAM (BOILED) ++ + +

BACON (RAW) ++ + +

BACON (FRIED) _ _ _

CHICKEN (RAW) ++ + +

CHICKEN (ROASTED) + + +

PHEASANT 'RAW) +++ +++ +++

PHEASANT > ROASTED) +++ +++ +++

FISH : WHITE (RAW) + + _

FISH ! WHITE (COOKED)
KIPPERS (GRILLED) _ _ _

SALMON (CANNED) +-4-+ +++ +++

SARDINES (CANNED) +++ +++ +++

SOUP (MEAT) +++ +++ +++

SOUP (MUSHROOM) — _ _

SOUP (TOMATO) _ _ _

BOVRIL (CONCENTRATED) — —

OXO (CONCENTRATED) +++ ++

MARMITE (CONCENTRATED) — — —

MILK (RAW) — — —

OATMEAL +++ + +

OATMEAL (PORRIDGE) — _ _

BREAD _ _ _

CHOCOLATE _ _

POTATO (RAW) ++ + +

POTATO (BOILED) _ _

EGO (BOILED) — — —

CHEESE _ _ _

BUTTER _ — —

TOMATO [RAW) +++ ++ +

TOMATO [COOKED) + + +

ORANGE ++ +

BANANA + + +

APPLE + + +

RASPBERRIES (FRESH) _ _ _

STRAWBERRIES (FRESH) .. _ _

BRUSSELS SPROUTS (RAW) +++ +++ -

BRUSSELS SPROUTS (COOKED) — -
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TABLE 2. (contd.)

F00D-3TUPP OCCULTEST HEMATEST BENZIDINE

CABBAGE (RAW) ++ + ••

CABBAGE (COOKED) _

LETTUCE (RAW) ++ + •

LETTUCE (COOKED) _ _

PEAS (RAW) ++ + —

PEAS (COOKED) _ _

BEETROOT (COOKED) —

CARROT (RAW) +++ +++ +

CARROT (COOKED) _ — •»

CUCUMBER + + +

RADISH + + +

TURNIP : YELLOW (RAW) +++ +++ +

TURNIP s YELLOW (COOKED) ++ ++ +

TURNIP s WHITE (RAW) +++ +++ +

TURNIP i WHITE (COOKED) - — -
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TABLE 3.

The Effect of Certain Food-stuffs on the Faeces of

Volunteers on a Low Peroxidase Diet.

Food-Stuff.

Number of

subjects.

Average number
of negative
stools before
ingestion.

Effect on Occultest,
Hematest and

Benzidine reactions
of subsequent

stools.

Beef 6 7 +++

Mutton 5 7 +++

Meat Soup 2 4 ++

Pork 4 8 -

Boiled Ham 5 7 -

Pheasant 2 5 +++

Canned Salmon 2 5 +++

Sardines 2 6 +++

Lettuce 4 4 +

Tomatoes 5 3 -
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Facsimile of Directions to the Patient.

The doctor proposes to examine your bowel motions and it

is important for you to diet in strict accordance with the

instructions below.

Begin the diet now and on the 1st., 3rd., 4th. and 5th.

days thereafter collect a small piece of each day's motion and

place it with toilet tissue in a metal, plastic or glass

container with a close fitting lid. If you cannot pass a

daily motion collect the first three motions available from the

3rd. day onwards.

Label the containers with your name and the date. Bring

them to the doctor after the last of the four motions has been

passed and then resume your normal diet.

INSTRUCTIONS.

You must not eat the following:-

1. Beef, mutton, offal or food prepared therefrom, such as
soup, sausage or meat pie.

2. Salmon or sardines.

3. Game, such as pheasant, grouse, pigeon, hare or rabbit.

4. Uncooked green vegetables, such as lettuce.

5. Turnip.

You may eat anything else at all, including white fish,

chicken, bacon, ham or pork.

Aspirin and similar medicines should be avoided. If you

are in the habit of using aperients, you should continue to do so.
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TABLE 4.

Evaluation of the Proposed Diet Demonstrating its

Effect on the 0cculte3t Reaction of 53 Normal

Subjects Passing Positive Faeces.

Positive Positive Positive Positive
Reactors Reactors Reactors Reactors

on on on on

Ordinary Restricted Restricted Restricted
Diet. Diet. Diet. Diet.

DAT 3 DAT 4 DAT 5

Number
of 53 13 2 1

Subjects

Mote: The positive Occultest reactions on Days 4 and 5 were

weak and the Benzidine reactions on these days were

negative.
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It was observed that, with green vegetables, the Benzidine

test was negative when a test-tube technique was carried out:

but, if a filter-paper technique was made of the Benzidine test,

then the result was positive. The reason for this is, that

when filter-paper tests are made, the fluid part of the leaf is

inevitably expressed by the pressure of the fingers. It is

this fluid component of green vegetables which has the

peroxidase action and produces the colour change which one

usually associates with occult blood (Peranio & Bruger, 1951).

Table 3 shows the effect of feeding various food-stuffs to

volunteers who were passing negative stools when they were

existing on a simple diet; it is apparent that pork and ham did

not cause any change in the reaction. A reversal occurred,

however, with beef, mutton, meat soup, pheasant, canned salmon

and sardines. The consumption of large amounts of uncooked

lettuce produced a weak positive reaction with both types of

Orthotolidine test (Peranio & Bruger, 1951) and also with the

Benzidine test.

53 subjects, with no evidence of gastro-intestinal disease,

who, when on their customary food regime, passed faeces giving

a positive Occultest reaction, were given the diet sheet

(Facsimile page 58dX The results are summarised in Table 4.

Of the 55 subjects, 13 were still passing positive stools on the

third day of the diet. On the fourth day of the diet, 2 of the

53/
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53 continued to pass positive stools and on the fifth day of

the diet, 1 person was still passing positive specimens.

However, it should be added that these positive results were

weak and that when the Benzidine test was applied to these

specimens passed on the fourth and fifth days, it was found to

be negative on each occasion. Therefore it seems reasonable

to attribute these unexpectedly positive results, not to any

pathological condition in the volunteer, but to the detection

of a small "physiological" blood loss. The subjects' continued

wellbeing during three subsequent years of observation tends to

support this contention.

DISCUSSION.

The results of the examination of the faeces of 126 normal

people, eating an unrestricted diet (Table l), show that 43^ of

these subjects passed specimens which gave a positive Occultest

reaction. 21$ of the subjects also showed a positive Hematest

reaction in their faeces. Such figures, of course, are in

accordance with the manufacturer's belief that the Hematest is a

much less sensitive test than the Occultest.

It is also apparent that, in an unprepared patient, a

positive result may be of dietary origin, whichever technique is

used. Whether one negative result, obtained under the same

circumstances/
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circumstances, should be regarded as significant, is a subject

for later enquiry.

There are no previous figures available, relative to this

particular method. Certainly there are no figures relating to

people in a general practice, as opposed to people in hospital -

where the diet may well differ.

Bell (1923)» using the Benzidine test, found that 88$ of

people on a normal hospital diet passed faeces giving a positive

reaction, whereas with the Guaiac test the figure was 63$.

Hughes (1932) also considered this matter. However his figures

were concerned with the number of specimens which he tested, and

not with the number of patients studied: no comparative

interpretation is therefore possible.

Hepler et al (1953) tested the faeces of 80 people without

alimentary symptoms, and, using the Benzidine method as a test-

tube technique, found that 70$ passed positive stools - while

with the Hematest tablet the figure was 62$. Hoerr et al (1949)

tested 92 subjects, employing various test-tube methods, and the

relative percentages were 95 with Benzidine, 87 with Orthotolidine

and 22 with the Guaiac test.

One other publication, relating to hospital patients,

indicated that 76$ of the patients, who were on a normal diet and

were without evidence of gastro-intestinal upset, passed faeces

which gave a positive reaction with the Benzidine test (Thornton &

Illingworth, 1955).

There/



There is a dearth of experimental work relating to the

application of occult blood testa direct to food-stuffs.

Schumm & Westphal (1905) recorded that fresh potato gives a

positive Benzidine reaction while cooked potato is Benzidine

negative, and that nuts, peas, milk, flour and fresh leaves

behave in the same way. They believed that boiling the stool

specimen would, however, avoid false-positive results from

dietary factors. Dewis (1907) believed such action to be

unnecessary, noting that the positive results which he obtained

from flour, oatmeal, potato and carrot, became negative when

such food stuffs were cooked. Stone (1907) prohibited raw

vegetables in his patients' diets and Leech (1907) quoted

Planche's observation that, while unboiled vegetable material

oxidised Guaiac, boiled vegetable material did not. Adler

(1921), using a concentrated solution of Benzidine, had negative

results when testing direct such vegetables as peas, potatoes,

carrot and cabbage; but he failed to record whether or not

these substances were cooked. Fearon (1946) pointed out that

the heat labile catalyst in unboiled plant extracts will

interfere with the tests for occult blood. Peranio & Bruger

(1951) were not apparently aware of this fact when their

Hematest results were occasionally, and unexpectedly, positive.

Needham & Simpson (1952), however, were aware of the reversal

occasioned in the Gregersen test, by cooking turnip and potato.

Believing/
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Believing then that some preparation of the patient might

be required, in a dietary sense, led to the direct experiments

on food-stuffs (Table 2). It trill be noted that, in general,

uncooked or untreated animal or vegetable tissue gives a

positive reaction which is reduced or nullified after cooking.

Beef and mutton are exceptions, as the diminution of their

reacting power is not significant. Nor is game, in particular

pheasant, altered to any extent. In the world of fish, salmon

and sardines also retain their vigorous peroxidase activity.

With regard to living things it will be realised, at

once, that the deciding factor is the colour of the flesh.

Pale flesh, such as pork, chicken and white fish becomes, when

cooked, only slightly active or inactive when tested by the

Orthotolidine tablet methods or the Benzidine method. Bark

flesh - beef, pheasant, salmon or sardines, retains its potent

power to oxidise the chromogenic substrates, in spite of the

action of heat.

In the vegetable kingdom the effect of heat on peroxidases

is, generally, as one would expect. All green vegetables,

potato, carrot and oatmeal give a positive reaction in the raw

state, which is nullified by cooking. Compared with other

vegetable tissue, the peroxidase content of the turnip is

especially high, and its reaction is comparable with that of

blood.

This/
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This vegetable, the turnip, exemplifies, especially well,

the difference in reacting power between pale tissue and dark

tissue - a theme already discussed in connection with animal

flesh. In the raw state, the Orthotolidine and Benzidine

reactions given by white or "snowballM turnip is less marked

than that of the yellow turnip. After cooking, the white

turnip possesses no peroxidase effect whatever, but that of the

yellow turnip still remains marked, and gives a strongly

positive result with the occult blood tests.

Another member of the plant kingdom, the tomato, the flesh

of which is also comparatively dark in colour, behaves in a

similar fashion in that its peroxidase content is still

apparent even after cooking.

Strawberries and raspberries, even in the uncooked state,

have no peroxidase action whatever, and differ in this respect

from apples, oranges and bananas. Both cucumber and radish,

in their natural condition, produce strongly positive occult

blood tests.

It is worthy of repetition that, contrary to the views of

Douthwaite (1954), Bovril has no blood-like reaction and may

be allowed in the diet* Even Oxo is permissible if the

Benzidine test is favoured.

CONCLUSIONS/



-65-

C0NCLUSI0N3.

Examination of Table 4 shows that 13 of the 53 normal

people were still passing positive stools on the third day of

the special diet. This at once indicates that a faecal

sample, on this day, has no usefulness in screening patients

for organic disease.

The direct experiments on food stuffs indicate that the

diet of a person who is being investigated for occult blood

loss, shall not contain dark flesh, i.e. beef, mutton, game,

or fish other than white fish. Nor is it permissible to

consume any dish prepared therefrom, such as soup. It is

also wise, it appears, to interdict raw vegetables as opposed

to those which are cooked. In the average person's diet, this

means only a restriction on the consumption of raw lettuce.

With regard to tomatoes, it is doubtful if the latter can be

consumed in sufficient quantity to affect occult blood tests.

In this connection, two volunteers were asked to consume a

pound of tomatoes each day for three consecutive days; a

reversal of the previously negative results did not occur.

It is, however, apparent that yellow turnip, even when cooked,

is a potential source of false-positive reactions and must be

prohibited.

Cucumber and radish, while they give a strong reaction in

the uncooked state, are consumed only in small quantities and

are unworthy of special dietary mention.

The/
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The permitted diet is outlined on page 58d and is a

facsimile of the diet chart handed to patients under

investigation. Its imposition is no hardship and there

have been no complaints about it in my general practice.

Indeed it was interesting to note that many patients said

they felt better when on this diet. My personal experience,

of six weeks duration, convinced me that it is not

irritatingly restrictive.

With regard to the timing and frequency of specimens for

examination with the Occultest method, reference has already

been made to the conclusion, apparent in Table 4, that

specimens obtained on the third day of dietary preparation

may give a false positive result due to previous food-stuff

ingestion. It was decided, therefore, that, in performing

the clinical investigation of patients, emphasis would be laid

on the specimens obtained on the fourth and fifth days of the

special diet.
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A. IRON PREPARATIONS.

INTRODUCTION and REVIEW of the LITERATURE.

To enquire whether or not occult blood teats are affected

by iron ingestion, is to encounter a baffling conflict of

opinions. One's astonishment increases with the realisation

that the problem can be easily solved by means of a few simple

experiments; yet there have been published only one or two

modest observations. In spite of the lack of available

information, the description of any occult blood test almost

invariably contains a didactic negative or affirmative in

connection with the wisdom of permitting iron. Only

Harrison (1957) seems to have doubts in the matter, which he

expresses when he states that "It is an open question whether

iron can catalyse the oxidation of Benzidine or not". By way

of contrast, a recent text-book on diseases of the alimentary

tract (Jones & Gummer, I960), makes no reference to the possible

effect of iron therapy on the tests for occult blood which are

described.

Van Deen (1864)» in his original work, in which he used

Tincture of Guaiac to detect minute amounts of blood, pointed

out that he achieved a blue colour change, not only with blood,

but also with ferric acetate citrate or chloride. Van Deen made

these tests, of course, as direct test-tube procedures and did not

apply the ether extraction technique, which was later to become a

standard/
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standard part of the Guaiac test on faeces. It is worth

recording, at this juncture, that the omission of this step

by Johnson & Oliver (1940) led them to the belief that the

ingestion of ferrous sulphate would produce false-positive

Guaiac tests. Be that as it may, earlier and later observers,

who described the full and proper Guaiac test, shared the same

belief (Coope, 1920; Bell, 1923; Ryffel & Payne, 1923;

Ham, 1950; Douthwaite, 1954; Levinson & MacFate, 1956).

In view of the fact that iron salts are insoluble in ether, and,

by remaining behind in the faecal suspension, cannot therefore

come in contact with the Guaiac Tincture, one can only disagree.

Other workers with the Guaiac test allowed iron therapy

during the period of testing, believing that it would not

produce false-positive results (Steele & Butt, 1905; Forshaw &

Mason, 1954; Harvey, 1956; Morgan & Roantree, 1957), while

Rassel (1903), Steele & Butt (1905) and Forshaw & Mason (1954),

held the same correct view about the Aloin test.

This divergence of opinion is even stronger in the case of

the Benzidine test - whichever method is employed. The test-

tube procedure was employed by Schumm & Westphal (1905),

White (1911), Bell (1923), Ryffel & Payne (1923), Leiboff

(1929), Burger (1934), Lambie & Armytage (1948), Douthwaite (1954),

Levinson & MacFate (1956), Price (1956), and Stubbe (1958), and

all advised the cessation of oral iron therapy during testing.

The/



The same Benzidine technique, but the converse belief

about iron, was recorded by Mackay (1916), Abrahams (l923)»

Johnson & Oliver (1940), Schwartz & Vil (1947), Curling

(l95l) and Forshaw St Mason (1954)-

The Gregersen Slide Test, and the continuance of iron

therapy, were advised by Ogilvie (1927), Alvarez & White

(1929), Needham & Simpson (1952), Mendeloff (1953),

Todd et al (l953)» Forshaw & Mason (1954) and Hunter &

Bomford (1956), but Stubbe et al (1962) prohibited iron

administration.

Ham (1950) did little to resolve the confusion by

claiming that iron therapy could continue if the Benzidine

tests were performed with Benzidine Hydrochloride, but must

be interdicted if Benzidine base were the chromogenic agent

in use.

MATERIALS and METHODS.

It was decided to employ the Occultest and Hematest

tablet procedures to make in vitro tests on the various iron

preparations in common use. Additionally, the Benzidine test

was performed, according to the Schlesinger St Hoist (1906)

method, in an attempt to resolve the controversial statements

of former years. The medicines which pharmacists find

presently popular are listed first, while those of a more

whimsical nature follow. (Table 5)

Secondly/



TABLE 5.

Direct Testa on Iron Medicines.

OCCULTEST HEMATEST BENZIDINE
IRON MEDICINE. RESULT. RESULT. RESULT.

Ferrous Sulphate - - -

Ferrous Gluconate
("FERGON"!"CEREVON")

- - -

COLLIRON - - -

Iron and Ammonium
Citrate Solution

- - -

Ferrous Succinate
("FERROMYN")

- - -

Ferrous Fumarate

("FERSAMAL") ++ + ++

Ferrous Carbonate
("FERRODIC"i"BLAUD•S

PILL")
++ + ++

"PLASTULES" - - -

"PLASTULES" with
LIVER.

- - -

Syrup Ferri Phosph.
Co.

- - -

"EASTON'S SYRUP" - - -

"FERRO-REDOXON" - - -

Ferrous Aminoaceto-

sulphate ("PLESMET")
- - +
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Secondly, volunteers passing negative stools on the

special diet, were fed with iron preparations, including those

which gave a positive result on direct testing. Their faeces

was then re-tested with the Occultest, Hematest and Benzidine

procedures. (Table 6)

RESULTS.

The results show that the ordinary iron medicines, such as

Ferrous sulphate and Iron and Ammonium Citrate Solution, do not

interfere with the occult blood tests, but that the newer, more

elegant and expensive preparations, Fersamal (Ferrous Fumarate)

and Ferrodic (Ferrous Carbonate) produce results which are

comparable with those of blood. One other pharmaceutical

curiosity - Ferrous Aminoacetosulphate (Plesmet), gives a positive

Benzidine test, but negative Orthotolidine tests. The iron-

feeding experiments also hint at a chemical difference, in the

occult blood tests, with regard to their reaction with iron

salts, inasmuch as, when iron, in the shape of Ferrous Fumarate

or Ferrous Carbonate, is given to patients, it produces positive

Orthotolidine tests, but negative Benzidine tests, in their

stools. A simple explanation will be given for this deviation.

DISCUSdlOH.

It is deduced that the "traditional" iron medicines may be

administered at the same time as the performance of tests for

faecal/



TABLE6,
IranFeedingExperiments.

NumberofNumberof SubjectsSubjects Oil Special Diet.

Passing Negative Stools.

IronNumberNumberNumberNumberNumberNumber MedicineOccultestOceultestHematestHematestBenzidineBenzidine PositiveNegativePositiveNegativePositiveNegative
12

12

Ferrous Sulphate

0

12

0

12

0

12

6

6

Ironand Ammonium Citrate

0

6

0

6

0

6

5

5

Ferrous Fumarate ("FERSAMAL")
5

0

2

3

0

5

4

4

Ferrous Carbonate ("FEHRODIC")

4

0

4

0

0

4
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faecal occult blood. If Ferrous Fumarate, currently marketed

as Fersamal (Glaxo), be preferred in the treatment of iron-

deficiency anaemia (Swann & Jowett, 1959), then false-positive

results will be obtained with the Orthotolidine tests. This

possibility was forecast shortly after the introduction of

Ferrous Fumarate (lllingworth, 1959), and Halliday & Cuthill

(i960) have described their difficulties in that connection.

Ferrous Carbonate, once well known as Blaud's Pill, has

now been reincarnated as Ferrodic (Allen & Hanbury) and here

again false-positive results may be obtained with the

Orthotolidine tablet tests (illingworth, 196l).

It is of interest that, with both these medicines, the

ordinary Benzidine test-tube method proves negative when applied

to the stools of the person under treatment. If, however, the

test be performed on a piece of white filter-paper a strong blue

colour, i.e. a false-positive result, will be obtained. This

anomaly is to be explained only by the fact that the blackness

of stools containing iron obscures all other colours in the test-

tube. Therefore, it is true to say that traditional iron

medicines do not produce false-positive reactions with the test-

tube methods, rather do they make these tests less sensitive,

owing to the black colour of the faeces.

CONCLUSIONS/
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CONCLUSIONS.

Past confusion about the effect of iron on occult blood

tests has arisen, I believe, because of the failure to

perform a few obvious and simple tests. In the case of the

Guaiac test, it is likely that an additional factor in the

confusion has beenthe omission of the Ether extraction

technique. This oversight will lead to false-positive Guaiac

reactions (Johnson & Oliver, 1940).

With other tests, excluding Orthotolidine techniques,

there is no difficulty: iron medication of the anaemic

patient does not produce false-positive results with occult

blood tests on faeces. Confusion will, however, arise,

with the modern Orthotolidine tablet tests, if the recently

introduced Ferrous Fumarate, or Ferrous Carbonate, be

employed; these two drugs will also produce false-positive

results if the Benzidine test be carried out as a filter-

paper technique.

B./



B. SALICYLATE PREPARATIONS.

INTRODUCTION and REVIEW of the LITERATURE.

Four thousand million Salicylate tablets are annually

consumed in Great Britain (Alvarez & Summerskill, 1958).

It is many years since a Dundonian published a paper on

the treatment of Acute Rheumatism by Salicin (Maclagan, 1876),

a principle of willow bark. This work was followed, very

closely, by a description of the treatment of Rheumatic Fever

with Salicylic Acid (Broadbent, 1876). The treatments were

regarded as equally beneficient until Binz (1893) revealed that

Salicylic Acid caused bleeding tendencies. It should be

emphasised that Binz also indicated the relation between

Salicylate treatment and alimentary bleeding - an observation

usually accredited to later authors: for example, Vood et al

(1962) record that the first comment on this variety of occult

bleeding emanated from Gregersen (1916), but make no mention

of Bins's contribution. Another early critic of Aspirin was

Fischer (1905), who attributed to its ingestion, a case of

severe and prolonged epistaxis.

The aetiology of such bleeding is still a matter of

controversy. In earlier days, the work of Cushing (1932) on

the neural mechanism of peptic ulceration and the observation

of Barbour & Dickerson (1938) that gastric ulcer could be

produced in rats by the subcutaneous injection of Salicylates,

tended/
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tended to divert attention from the local effects of

Salicylates on the gastric mucosa of mankind. However,

Forssell (1958) described the incarceration of Aspirin

particles in the gastric mucosa, and Douthwaite (1938)

recalled a doctor with profuse melaena, attributed to

swallowing Aspirin on an empty stomach. The latter then

proceeded to observe the reaction of the gastric mucosa of

16 patients to 15 grs. of crushed Aspirin, recording the

high frequency of changes, which ranged from slight

hyperaemia to submucous haemorrhages (Douthwaite & Lintott,

1938).

The first gastroscopic investigation of a patient in

whom Aspirin was suspected as the cause of gastric haemorrhage

was performed by Hurst & Lintott (1939), who were assessing a

man with recurrent gastrointestinal bleedings and a normal

Barium meal result. The patient was known to consume much

Aspirin, and the observers were able to witness two fragments

of Aspirin stained bright red with blood. The pioneer work

on anti-coagulant drugs (stahmann, Huebner & Link, 1941;

Huebner & Link, 1941) indicated the Dicoumarol-like effect of

Salicylic Acid; indeed it was claimed that Salicylic Acid was

a degradation product of Dicoumarol, and Link, Overman,

Sullivan, Huebner St Scheel (1943) were able to induce

hypoprothrombinaemia in rats by administering Salicylates.

Soon followed demonstrations of the same effect in man

(Shapiro/
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(Shapiro, Redish & Campbell, 1943; Meyer & Howard, 1943).

while Hurst (1943a & b) stressed the frequent association

between the swallowing of plain Aspirin and gastric haemorrhage -

but exculpated Calcium Aspirin. However, Paul (1943)» employed

the gastroscope to examine the gastric mucosa of 107 patients

and denied that Aspirin caused either hyperaemia or haemorrhage.

Honigsberger (l943)» in describing two cases of epistaxis

where the bleeding was associated, on each occasion, with

Aspirin taking, suggested that the essential lesion in

"Salicylate bleeding" might be a capillary defect caused by

blood-borne Aspirin. Clinicians were now becoming aware of the

possible risks of using Aspirin, and Ochsner, in discussing a

paper by Stone (1944) on melaena of obscure origin, made this

point clear. The range of interest was further increased by

warnings against the use of Salicylates, in the period

immediately following tonsillectomy (Neivert, 1945, 1948;

Singer, 1945).

However, Caravati & Cosgrove (1946) pointed out that

intravenous Salicylates caused nausea and vomiting as frequently

as did oral Salicylates and in 20 cases of Salicylism the

gastroscope did not demonstrate any significant lesion. They

concluded that the gastro-intestinal upset is due to the effect

of Salicylates on the cerebral cortex. Additionally, the

gastric mucosa of the famous "Tom" (Wolf & Wolff, 1947) proved

quite resistant to the irritant effect of powdered Acetylsalicylic

Acid/
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Acid. In considering this information, however, it should he

recalled that, when the application of the irritant was made,

the fistula was 47 years old and presumably the mucosa was,

therefore, fairly robust.

That increased gastric acidity resulted from Acetylsalicylic

Acid dosage was shown, in man and dog, by Ivy, Grossman ft

Bachrach (1950) who also noted the drug's epitheliolytic effect.

Smith ft Hackinnon (l95l) described a case where Aspirin

caused hypoprothrombinaemia and increased capillary fragility,

resulting in bleeding after dental extractions. This bleeding

tendency could be prevented by giving vitamin K or avoiding

Aspirin altogether. The experience of Modell ft Paterson (1951)

was quite contrary, in that their case of recurrent intestinal

bleeding due to Aspirin was studied, throughout 8 years of self

medication, and always showed normal platelet counts and

prothrombin times. Evidence of a possible hormonal factor in

the aetiology of Salicylate bleeding was adduced by Roskam,

Van Cauwenberge ft Hutsers (l95l), who demonstrated that the

therapeutic effects of Salicylic Acid depended on the stimulation

of the suprarenal cortex, while Van Cauwenberge (l95l) showed

that such an adrenocortical hypersecretion depended on the

presence of the pituitary gland. The importance of this work,

in a discussion of Salicylate bleeding, lies, of course, in the

awareness that both Corticotrophin and Cortisone may reactivate

a peptic ulcer or produce a lesion de novo.

The/
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The literary discussions on the origin of Aspirin

haemorrhage proceeded more slowly than the increase in the

number of warnings (Richmond, 1950; Tidy, 1950). Aspirin,

with an enteric coating, was devised and advised by Talkov,

Ropes & Bauer (l950); Tebrock (l95l) preferred buffered

Aspirin and received support from Fremont-Smith (1955), who

claimed that the buffering effect of the Aluminium Glycinate

and Magnesium Carbonate enabled this modification to be taken

by 70^ of those intolerant of plain Aspirin.

Douthwaite (1954b) repeated his earlier gastroscopic work

and reiterated its findings which had been challenged by

Paul (1943); he found a combination of Aspirin and Glycine to

be particularly bland and, in 12 patients given this type of

Aspirin, no trace of the drug, nor any reaction, could be

discovered with the gastroscope.

Muir & Cossar (1955) confirmed the irritant effect of

plain Aspirin by studying gastrectomy specimens obtained after

the swallowing of Aspirin tablets. They found an erosive

gastritis in 12 of 20 patients after the administration of plain

Aspirin, but only in 2 of 20 after soluble Aspirin. They also

noted, that in 3 patients out of 15 given 10 grs. of Aspirin,

there was a change, in the Gregersen test on the faeces, from

negative to strong positive.

Vfaterson/
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Waterson (1955)» reviewing 151 cases of haematemesis and

melaena, could only blame Aspirin on 4 occasions. Harrison

(1957) also felt that Aspirin was unlikely to cause bleeding.

Davis (1958) suggested that gastrointestinal haemorrhage in a

Salicylate consumer might be due only to emotional stress and

that the taking of Salicylates was merely an incidental

occurrence. Allibone & Flint (1958a) studied 100 cases of

massive gastric or duodenal bleeding and did not regard Aspirin

as a significant aetiological factor. However, after

criticisms of their control series (Acheson, 1958), they

reappraised their data (Allibone & Flint, 1958b) and rejected

their first opinion.

Particularly in recent years, the evidence against

Salicylates has steadily accumulated. Kelly (1956) recorded

that one third of his 49 patients with unexplained gastro¬

intestinal bleeding were taking Salicylates when the bleeding

began; in a control group the incidence of Salicylate

consumption was 1 in 25. Brown & Mitchell (1956), studying

chronic peptic ulcer, could confidently relate the incidence

of bleeding and perforation to the taking of Salicylates.

Lange (1957) employed the Gregersen test on the stools of

people consuming five different types of Aspirin, and found

that occult bleeding occurred, in a certain number of

specimens, in each group under scrutiny. In view of the

fact/
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faot that bleeding could be caused by the enteric-coated

tablets of Aspirin, Lange wondered if Aspirin could attack the

intestinal as well as the gastric mucosa. The subject of

alimentary bleeding, from whatever cause, including Salicylate

ingestion, has been well reviewed by MacBryde (1957).

Schneider's (1957) discovery that 6 of 10 patients given

ordinary Aspirin showed gross blood, at every subsequent gastric

aspiration, was made even more striking by the absence of gross

blood in all of 9 subjects' aspirates when buffered Aspirin was

ingested. Alvarez & Summerskill (1958) found occult blood in

about 50$ of their subjects taking Salicylate: their figures,

in haematemesis and melaena, showed that over 40$ of 103

admissions had taken Salicylate in the 24 hours preceding the

bleeding - the majority in the previous 12 hours. 8 of the

patients who bled had estimations made of Prothrombin content,

bleeding and clotting times, and all results were normal.

Positive help, however, was also proffered with the advice that

Paracetamol and Phenacetin were safe substitutes for Salicylates.

The term, "Salicylate Anaemia", was coined by Summerskill &

Alvarez (1958) in a vivid description of two cases of severe

anaemia, due to occult bleeding, consequent on prolonged self-

medication with Salicylates. When Salicylates were prohibited

the occult bleeding ceased and the anaemia recovered,

Stubbe/
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Stubbe (1958) found occult bleeding in 70$ of the

subjects to whom he administered Aspirin and pointed out that

powdered Aspirin was just as noxious. Huir & Cossar (1959),

in a similarly meticulous piece of work, reported as their

most striking finding, that, of 26 people with gastrointestinal

haemorrhage, no previous dyspepsia and a normal Barium meal, no

fewer than 19 had consumed Aspirin. With this sobering evidence

in mind, the authors' conclusion that Aspirin is a dangerous

drug is fair comment; such an opinion was not theirs alone

(British Medical Journal, 1959).

A recent text-book on clinical gastroenterology (Jones &

Gummer, I960) makes mention of the possibility of bleeding due to

Salicylate ingestion and recommends the avoidance of Aspirin, for

3 days, before occult blood tests are made. Rossiter, Lewis &

Glaser (i960) point out that Salicylates are contraindicated when

anticoagulant therapy is being given; Paracetamol is advised as

a suitable substitute without effect on prothrombin levels.

The finding of Ivy et al (1950) that Salicylates increase

gsstric acidity is challenged by Winkelman & Summerskill (1961),

who observed that plain Aspirin has no effect on acid secretion,

that soluble Aspirin acts as a weak stimulus and that Sodium

Salicylate appears to inhibit acid secretion: they found no

effect on acid or pepsin secretion with intravenous Sodium

Salicylate. They also make it plain that they could not relate

bleeding/



bleeding, whether massive or occult, to acid production, and

they postulate that the important aetiological factor in

bleeding is damage to the mucosa. It might be expected that

the carefully controlled gastroscopic observations of Weiss,

Pitman & Graham (l96l) would help to clarify the mucosal effects

of Aspirin, 30 people were examined with the gastroscope, but

13 showed haemorrhagic areas in the mucosa before Aspirin was

given, and none showed any reaction to Aspirin which was

observable through the gastroscope. The authors conclude that

the noxious action of Aspirin is one of local vascular injury,

involving the capillaries in the mucous membrane,

Matsumoto 4 Grossman (1959) and Porter et al (1959) were

able to give precise figures for the amount of blood lost through

Aspirin ingestion. The latter authors also carried out

Orthotolidine tests on the faeces as a control and found blood

in 72$ of the specimens; furthermore, in studying 4 anaemic

patients consuming Aspirin, and showing positive Orthotolidine

test3 in their stools, the blood loss was appreciable, ascending

to 60 ml. per day in one case. The haemorrhage diminished, or

disappeared, when Aspirin was stopped. They therefore argue

that Aspirin may be important in unexplained iron-deficiency

anaemia. The method by which the volume of blood lost was

measured was the radio-active chromium technique, which has an

obvious niche in Aspirin research. Considerable work has been

done/
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done, with this procedure, which suggests a repudiation or

re-examination of the claims of Baragar & Duthie (i960) that

Aspirin is not an important cause of anaemia in sufferers from

Rheumatoid Arthritis (Dixon, Scott & Harvey-Smith, I960).

Cameron (i960), Holt (i960), and tfatson & Fierson (i960)

employed a similar radio-chromium technique and drew

conclusions corresponding to those of previous workers.

Furthermore, Grossman, Matsumoto & Lichter (l96l) claimed an

increased faecal occult blood loss even after intravenous

Salicylates. Plerson et al (1961) found no reduction in the

volume of blood lost by giving Aspirin after food, or by

crushing the tablets. They were, however, convinced that

prothrombin is not a factor in Salieylate-induced bleeding.

Measurements employing the same radio-chromium technique were

also made on Salicylate consumers by Scott et al (l96l); an

Orthotolidine test-tube procedure was employed as a confirmatory

sign of bleeding. Aspirin caused some bleeding in 52 of 74

subjects and the daily loss, in one patient, was as high as

106 ml. In 6 patients, the iron-deficiency anaemia which was

manifested, was considered to be due, mainly, to prolonged

Aspirin consumption. Employing the Gregersen Test, Stubbe et al

(1962) found faecal occult blood loss in 61$ of 421 patients to

whom plain Aspirin was administered. This publication was

complementary to earlier work (Stubbe, 196l) in which were

encountered 14 cases of "Salicylate anaemia" and daily blood

losses/
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losses ascending to 82 ml. Such figures cannot fail to

impress, and they keep Aspirin ingestion in the diagnostic

field in any case of obscure alimentary bleeding (Kay, 1962).

A mean loss of 84 ml. per day vas reported in one case

described by Wood et al (1962), who noted that Aspirin in

solution is as potent a cause of blood loss as Aspirin in

tablet foym. They align this with the work of Weiss et al

(l96l) and suggest that the particles can be exonerated as

haemorrhagic agents. They propose that gastric bleeding may

be, in part, dependant upon the absorption of Aspirin by the

gastric mucosa. In this regard, if it were true that only

undissociated Acetylsalicylic Acid is absorbed from the

stomach, then the addition of a large amount of antacid to

Aspirin tablets should reduce the absorption of Aspirin and

also, therefore, the bleeding tendency. Pertinent figures

have been adduced by Wood et al (1962) to show that effervescent

Aspirin, with its large antacid content, is the preparation of

choice. The belief of Matsumoto & Grossman (1959) that blood

loss, from Salicylate therapy, can be reduced by giving antacids

every hour, or alkaline solutions of Aspirin, is therefore

substantiated: the comparative innocuousness of effervescent

Aspirin is also described by Stubbe et al (1962)

The/
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The employment of radio-chromium is also proving of

assistance, therefore, in solving this question of the safest

type of Aspirin medicine - a problem which has caused argument

for years. Douthwaite & Lintott (l938)» for example,

preferred Calcium Aspirin; but, ultimately, Douthwaite (1954)

was favourably impressed by an Aspirin and Glycine combination -

a view disputed by Lange (1957). The preference of Talkov et al

(1950) was for enteric-coated Aspirin, although Stubbe (1958)

disagreed and advocated coated Sodium Salicylate tablets.

Buffered Aspirin was recommended by Tebrock (l95l)»

Fremont-Smith (1955) and Schneider (1957), but Cronk (1958) and

Batterman (1958) could not substantiate this opinion. Muir &

Cesser (1955, 1959) preferred soluble (Calcium) Aspirins

however, Alvarez & Summerskill (1958) expressed the view that

this variant was not less likely to cause bleeding. In fact,

like Lange (1957), they regarded all types of Aspirin as noxious,

a view shared in the radio-isotope age by Grossman etal (1961),

who recorded bleeding with every variety of oral Salicylate.

A similar substantiation of opinions expressed in a less

technical age, occurred when Pierson et al (1961) found, by the

radio-chromium procedure, that Stubbe (1958) seemed to be

correct in his claim that powdering Aspirin tablets was useless -

as was the buffering or enteric coating of the tablets. They

expressed a preference for Calcium Aspirin and repudiated the

long held belief that it was preferable to give Aspirin after

food/



-86-

foodj this latter opinion was supported by Scott et al (1961)

who recorded that, although all types of Aspirin caused bleeding,

enteric-coated tablets emerged as the safest preparation in this

regard. An earlier assertion (Porter et al, 1959) was thus

ratified.

A plea for the accurate labelling of medicines, containing

Aspirin, has been made by Davies (l96l) and Houghton (1961).

They described patients who were aware of their idiosyncrasy to

Aspirin, but took it, with serious results, in nondescript

proprietary remedies.

MATERIALS and METHODS.

Firstly, a retrospective review was made of the patients in

the practice, and cases of unexplained massive gastxo-intestinal

bleeding were considered with particular regard to Salicylate

consumption; the results are tabulated. (Table 7)

Secondly, an analysis was made of the faeces passed, on the

special diet, of people receiving soluble Aspirin in the usual

therapeutic dose of 10 grs. thrice daily; Occultest, Hematest

and Benzidine procedures were performed on each sample. If

occult bleeding developed, Salicylates were then stopped, and

the effect on the reaction was noted.

7 people were investigated as a pilot scheme with the

intention of a later extension to a significant number.

However/



TABLE 7.

CASES OF MASSIVE BLEEDING PROBABLY ATTRIBUTABLE

TO SALICYLATES.

Nature of Dosage
Case Sex Age Bleeding Salicylate Admitted Comment

W.B. M 68 Melaena Plain
Aspirin

Daily No recurrence

in 6 years.
Now uses

Paracetamol.

T.D. H 37 Haema-
temesis

Plain
Aspirin Frequently

No recurrenoe

in 2 years of
abstinence.

G. E> M 57 Melaena "Veganin" Habitual No recurrence

in 4 years of
abstinence.

J.F. F 33 Haema-
temesis

Soluble
Aspirin

Sporadic
"bouts"

No recurrence

in 3 years of
abstinence.

J.M. F 37 Haema-
temesis

Plain

Aspirin
Inter¬
mittent

No recurrence

in 3 years of
abstinence.

M.M. F 75 Haema-
ternesis

Plain

Aspirin
Two-hourly
for 4 days

Gastrectomy
performed. No
recurrence in
4 years of
abstinence.

S.H. F 59 Haema-
temesis

Soluble
Aspirin

Daily No recurrence

in 2 years of
abstinence.

A.Y. M 53 Haema-
temesis
and

Melaena

Plain

Aspirin
Inter¬
mittent

Gastrectomy:
no follow-up
possible.

W.W. M 60 Haema-
temesis

Soluble
Aspirin

Habitual Gastrectomy.
Another

haemorrhage
followed re¬

newed Aspirin
consumption.
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However, the trend of the initial results, when aligned with

the contemporaneous publication of several warnings against

Salicylates, made an extension of the plan unreasonable and

indefensible.

RESULTS.

Of the 9 cases of massive haemorrhage, 3 required

emergency gastrectomy and in 2 of these 3 there was a history

of heavy Aspirin dosage in the 24 hours prior to the bleeding,

an acute, erosive and haemorrhagic gastritis being discovered.

In the third case, there was doubt whether Aspirin had been

consumed in the day prior to bleeding; the surgeon, however,

advised that the lesions in the stomach were probably of

Salicylate origin.

The remaining 6 cases of massive bleeding were each

assessed by the appropriate measures, including Barium

examination, and no apparent cause could be discovered for the

haemorrhage. However, as 4 of these 6 were regular Salicylate

consumers, and as they have remained well since the withdrawal

of Salicylates, there is good reason to believe that these

haemorrhages were occasioned by the ingestion of Aspirin.

In 5 of the 7 patients deliberately given Salicylates,

all three chemical tests for blood became positive within

24 hours of commencing the drug, and remained so as long as

the dosage was continued. When the Salicylate was withdrawn,

the stools reverted to a negative reaction once more.

During/
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During the investigation, it transpired that two of the

subjects who were bleeding were regular users of plain

Aspirin* An iron deficiency anaemia was detected and has

been corrected in each case (Haemoglobin 7.1 (*.$ and 10..1 G.%

respectively), while, since the interdiction of Aspirin, normal

blood levels have been maintained.

2 of the 7 patients did not show positive occult blood

tests. The daily dosage was therefore increased, in one case

to 60 and in the other to 80 grs. of soluble Aspirin, over a

period of 5 days, and no bleeding was detected. It was then

wondered whether the two subjects were not bleeding at all into

their alimentary tracts, or whether they were bleeding, but

that the reacting power of the blood which was voided was being

nullified by digestion or by a slow transit time in the gut

(Hoerr et al, 1949; Hughes, 1952). Accordingly, one-half ml.

of blood was given orally to one of the subjects and the

specimen still remained negative; but when the dose was

increased to 1 ml., the Occultest and Benzidine reactions became

positive. This simple experiment infers that these two subjects

possessed alimentary tracts which were unusually resistant to

the noxious effects of Salicylates.

The need to protect people with Aspirin idiosyncrasy from

mercantile medicines containing the drug as a constituent

(Davies, 1961; Houghton, 1961) is exemplified by Miss A.D.

Thi^
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This woman requested advice about her severe

upper abdominal discomfort, anorexia, nausea and vomiting.

She was known to be a nervous woman and, because no clinical

abnormality was found, her stools were tested for occult

blood; the discovery of this led to her reference to an

out-patient clinic. She was admitted to hospital, where a

Barium meal and cholecystogram were performed and proved

negative. After a few days she recovered and was discharged.

A similar episode soon followed and, when she reported what

had happened, careful inquiry revealed that, on each occasion,

she had, on a friend's advice, taken some tablets of Alka-

seltzer to relieve headache. Further questioning disclosed

that she had always been aware that she could not tolerate

Aspirin. There are, therefore, good grounds for believing

that both episodes were precipitated by the Salicylate in

Alka-seltzer (Brown & Mitchell, 1956; Arthur, 1963).

DISCUSSION.

It i3 clear, even from such a minute number of patients,

that Aspirin does indeed tend to cause alimentary bleeding.

That there is a wide variation in susceptibility to this

effect is shown, at one extreme, by the failure, in two

subjects, to produce even minute bleeding in spite of heavy

dosage; at the other extreme there are subjects who bleed

freely/
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freely with Aspirin, as is shown by the fact that two cases

of "Salicylate Anaemia" were encountered. Both had faecal

blood loss which ceased when Aspirin was forbidden; the

anaemia then recovered (Summerskill & Alvarez, 1958).

Similarly extreme are cases of massive gastro-intestinal

bleeding, with negative findings on examination, including

Barium procedures. Douthwaite (1938) described such a case

in a doctor with profuse melaena, in whom the investigation

eliminated any cause other than the swallowing of dry Aspirin,

with the stomach empty. Hurst A Lintott (1939) recorded a

similar case, whose Barium appraisal was also unhelpful; but,

when the gastroscope was used, the investigator was able to see

Aspirin fragments stained with blood.

The failure to obtain help from Barium procedures in cases

of haematemesis and melaena has been widely described. For

example, Jankelson & Segal (1938) studied 600 cases of "upper-

digestive tract" haemorrhage and found that only 200 could be

shown to have adefinite peptic ulcer. Benedict (1942) thought

that gastritis might well be the cause in such cases, Jones

(1943) examined 171 consecutive cases of frank haematemesis

and/or melaenaj in 51, clinical and radiological investigation

failed to find an explanation. 38 of these underwent gastroscopy,

to reveal, on 21 occasions, an acute gastric ulcer, on 2

occasions, an acute gastritis. Stone (1944) recorded 51 similar

incidents, in 8 of which even a laparotomy proved unhelpful in

diagnosis/
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diagnosis; as has already been reported herein, Ochsner,

during the subsequent discussion, proposed that Aspirin

bleeding should be kept in mind as a possible cause.

Jankelson (1945) studied 685 cases of massive Haematemesis

and in 9$ the aetiology remained obscure. Indeed, even after

autopsy, 3 cases were unexplained.

The same theme was explored by Vangensteen (1945),
Eads (1946), Jones (1946), Schatzki (1946), Hewer (1946) and

Crohn, Marshak & Galinsky (1948), while in more recent years

Pulvertaft (i960) stressed the difficulties in the radiological

diagnosis of gastric and duodenal ulcers. He emphasised how

much depends on the skill and experience of the individual

radiologist and specifically mentioned the ease with which

ulcers of the body of the stomach could be overlooked. It is

of particular interest, therefore, to observe that the most

recent paper relating to the subject (fixton-Smith & Osborne,

1961) records that in 4 out of 9 cases of massive alimentary

bleeding, no radiological abnormality was detected; additionally,

11 out of 25 cases of anaemia, with faecal occult blood loss,

were radiologically normal.

However, in spite of this evidence of the occurrence of

Haematemesis or Melaena without discoverable cause or, more

particularly, without radiological abnormality, it is believed

that/
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that most, if not all, of the 9 cases of massive bleeding here

recorded are examples of Salicylate-induced haemorrhage. The

review of the literature makes it clear that there is wide and

increasing knowledge of this side-effect of Salicylate drugs.

The employment of radio-chromium has led to precise

measurements of faecal occult blood loss. It is suggested,

as a future investigation, that the technique be used to

determine how long bleeding may continue after the cessation

of Aspirin therapy.

CONCLUSIONS.

Aspirin in any form may do damage, but effervescent

Aspirin preparations containing Antacid, or enteric-coated

tablets, seem least noxious. If neither of these preparations

is available, then soluble Aspirin is advised.

There is evidence that most people lose occult blood when

consuming Salicylates and that this loss, when prolonged, may

lead to anaemia.

The mechanism of Aspirin's haemorrhagic propensities is

not yet clear; its depressive effect on Prothrombin is

certainly not the most important of its actions - particularly

as the maximum effect on Prothrombin is not noticeable until

the third or fourth day of Aspirin administration (Meyer &

Howard, 1943). While the particles themselves may exert an

erosive action on the gastric mucosa, it is apparent that, in

some people, either the Salicylate or one of its decomposition

products/
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products, such as Salicylic Acid, causes damage to the mucosal

capillaries. The suggestion (Grossman et al, 1961) that

alimentary bleeding is also caused by intravenous Salicylates,

thus becomes much more acceptable and there may also be

apparent an explanation of the development of gastric ulcer in

rats receiving subcutaneous Salicylate injections (Barbour &

Dickerson, 1938).

One point need scarcely be elaborated: it is futile to

conduct occult blood tests on the faeces of a patient

ingesting Salicylate medicines* Moreover, it should be kept

in mind that Salicylates may be unwittingly consumed in the

guise of fashionable nostrums.
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PAHT 5.

Experiments Relating to the Technique of the Orthotolidine

Tablet Tests for Occult Blood.
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INTRODUCTION.

Tablets of Orthotolidine, used for occult blood testing,

are manufactured by the Ames Company Limited. There are two

varieties of tablet; Occultest, the more sensitive,

approximates in delicacy to the Benzidine test of Schlesinger &

Hoist (1906); it is usually employed in testing for

haematuria. The other product, Hematest, roughly corresponds

to the slide test of Gregersen (1919) and is, therefore, much

less sensitive although intended, by the manufacturers, for

occult blood tests on the faeces.

According to Vobes (1959) the active ingredients of each

tablet are as follows

OCCULTEST. HEMATEST.

Orthotolidine ►001 G. Orthotolidine .001 G

Strontium Peroxide ►01 G. Strontium Peroxide ►01 G

Tartaric Acid .05 G. Tartaric Acid .04 G

Calcium Acetate .08 G. Calcium Acetate .08 G

Sodium Bicarbonate .005 G. Excipients etc. .01 G

Colour q. SiI

A similar amount of Orthotolidine is contained in each

tablet and the manufacturers state that the increased sensitivity

of Occultest tablets is achieved by adjusting the granulation of

the ingredients and the hardness of the tablet; they are unable,

or unwilling, to give further information (Vobes, I960).

Fielding/
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Fielding & Langley (1958) explain that the Calcium Acetate

and Tartaric acid react, on the addition of water, to form

hydrogen peroxide; haemoglobin will then exert a peroxidase-

like effect to liberate active oxygen therefrom. The colourless

Orthotolidine behaves as an oxygen-acceptor and is oxidised to a

blue reaction product.

Inspection of the two types of tablet reveals that the more

sensitive Occultest is of softer consistency. Unlike Hematest,

and because it contains Sodium Bicarbonate, Occultest effervesces

when in contact with water. Therefore, I believe, because of

these two factors the Orthotolidine content of Occultest comes in

contact with the test smear more rapidly than that of Hematest.

The Occultest tablets contain a red dye which, according to

Free et al (1956), prevents discolouration of the tablet and

allows easier observation of the white filter-paper for the blue

colour which denotes a positive test.

There are 50 tablets in each bottle and the cost of either

pack is 5/4d. (Vobes, 1959). That is to say, the price per test

is just over Id. This price compares, very favourably, with the

prepared powders used for the Gregersen test, which are sold at

4/3d. for one dozen powders. The cost of each Gregersen test is,

therefore, four times the cost of each Occultest or Hematest.

MATERIALS/



MATERIALS and METHODS.

The method advised by the manufacturers was adopted, while

the sensitivity of each type of tablet was determined.

Thereafter, consideration was given to the instruction of the

patient, having particular regard to the information concerning

diet and medicines elicited in Parts 1 and 2 of this work.

It was soon realised that presenting a typed instruction-

sheet to the patient was the most reliable method of informing

him of his part in the proceedings. The saving in time,

through the avoidance of verbal instructions during consulting

hours, proved an additional advantage.

Consideration had to be given to the obtaining of containers

and to the number of specimens required, their collection and

their ultimate disposal.

Four years of practising these tests brought forth numerous

small difficulties for solution. For example, in young women

one had to consider the possibility of contamination, of the

surface of the stool, by menstrual blood. As an additional

example, considerable time had to be spent in considering

whether, or not, the result obtained from any given specimen was

uniform throughout its bulk.

Ultimately, after carrying out about 5»0Q0 Occultest and

Hematest procedures, the easiest, fastest and most reliable

technique of performing, and interpreting, these tests

delineated/
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delineated itself.

The subsequent description falls naturally into:-

The Regulation of the Patient, and, in particular, his intestine:

The Regulation of the Specimens, and, The Regulation of the

Tests.

The Regulation of the Patient and, in Particular. His Intestine.

Each patient was told that it was proposed to make tests of

his digestive tract by examining his bowel movements. It was

explained that his dietary might produce misleading results and

that he must, therefore, submit to certain guidance on food and

medicines. The instruction-sheet (page58d), was then handed

over and enquiry made, where necessary, about menstruation - a

point seldom encountered in the literature (3teele & Butt, 1905;

Gregersen, 1919; Gettler & Kaye, 1943). In this regard it must

be recorded that, during the investigation, results in two women

patients were vitiated by gross contamination with menstrual

blood and, even though the inner part of the sample was tested

in each case, false-positive results were obtained.

Self-medication with iron is not uncommon in my practice and

it was found worth while to ascertain that the patient was not

consuming Ferrous Fumarate or Ferrous Carbonate. The Salicylate

problem was felt sufficiently important to be recorded on the

instruction-sheet.

Printed/
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Printed advice was also given on the wisdom of continuing

aperients when patients habitually used such medicines. There

is a great deal of experimental evidence to support this belief,

which was originally expressed by Steele & Butt (1905), who

recorded that a positive reaction became more intense when a

cathartic was given. They explained that this wa3 due to an

acceleration of the rate of passage within the alimentary tract.

Leech (1907) expressed similar views and Ratnoff (1923)

emphasised the frequency of positive Gregersen tests in infancy -

where the gut is short and active.

Bramkamp (1929) showed that digestion, and not bacterial

decomposition, in the small intestine is important in decomposing

blood into products which do not react to the Benzidine test.

Kirschen et al (1942) believed that relatively large amounts of

blood were broken down in the alimentary tract, to such a degree

as to become peroxidase-negative in the faeces. They were able,

by giving Castor Oil, to increase the rate of passage of ingested

blood to the extent where a conversion from negative to positive

results was obtained. The same theme was examined by Andrews &

Oliver-Gonzalez (1942) who concluded that a negative correlation

existed between the percentage of blood in the stool and the

length of time the blood remained in the digestive tract. There

is much subsequent work, all of which is of a confirmatory nature

(Necheles, 1949; Hoerr et al, 1949; Gurling, 1951; Hughes, 1952;

Spiro & Frucht, I960). The wide variation in the individual's

ability/
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ability to destroy blood in his intestine has also been

emphasised (Thornton & Illingworth, 1955). An analogy exists

in the observation that, in the presence of intestinal

hypermotility, the ingestion of a large volume of blood may

lead to the evacuation of a red stool, instead of the

anticipated melaena (Schiff, Stevens, Shapiro & Goodman, 1942).

Reference must be made to the fact that brushing of the

teeth was not routinely forbidden. Previous work infers that

a healthy oral cavity is not a source of false-positive results

(Abrahams, 1920; Curling, 1951; Thornton & Illingworth, 1955).

The existence of contrary opinion is, however, recognized

(Coope, 1920; Needham & Simpson, 1952; Stubbe, 1953).

Routine alimentary examination automatically includes inspection

of the mouth: any potential source of bleeding, such as

gingivitis, will therefore be discovered, and considered, before

faecal occult blood tests are instituted.

Containers for the patients* samples were easily obtained.

The local chemists were glad to dispose of empty tins in which

had been stored such things as elastic adhesive dressings,

Barbiturates and Antacids and gave them, either to the doctor,

or direct to the patient.

At the end of the test period, the patient, as instructed in

the typed directions he had previously received, took his

specimens, wrapped and labelled, to the doctor's consulting room.

The/
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The Regulation of the Specimens.

There is little guidance in the literature as to the

desirable number and timing of specimens from each patient.

Boas (1903) believed that at least three specimens should be

tested, and that one negative result was valueless to exclude

organic disease. Single examinations were also deprecated by

Leech (1907) and White (1907), while Clark (1909). required

three successive negative tests before he was content to

reassure his patient.

Apart from the views of these pioneers and one other kindred

expression of opinion (Hughes, 1952), there is no published

advice relating to the number of specimens which one should

test, before a decision is made on the existence, or absence, of

occult haemorrhage.

In the present investigation, specimens were required on the

first, third, fourth and fifth days of the period of dieting.

The first sample determined the type of reaction with the patient

on his normal diet; it was examined in the hope that its reaction

with Occultest, Hematest, or both, would be sufficiently definite

to obviate the need of a special diet. The other three specimens'

reactions were used as a guide to determine how long a period of

diet was required before an accurate result could be obtained.

Moreover, from the three later samples, it was hoped to be able to

decide, whether, or not, there was bleeding.

This/
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This principle was applied to the faeces of 75 normal

people on the special dietary regime. The results (Table 8)

show that,. in 75 normal people, the samples obtained on the

first day gave a positive Occultest reaction in 36 and a

positive Hematest reaction in 22. On the third day the

figures were respectively 15 and 4s on the fourth and fifth

days there were no positive results.

These results suggest that, because of the influence of

the patient's previous dietary, there is no point in beginning

to test faeces until the fourth day of the prescribed regimen.

It was decided, however, to continue to perform all four

arbitrary tests, as standard procedure, during the continuance

of this work, in the hope that there might be a quantitative

difference in the two earlier specimens, in cases of organic

disease, which might yet enable one to eschew the disciplines

of controlled eating.

Haemorrhoids may bleed and contaminate the specimen.

Gregersen (1916, 1917, 1919) first drew attention to this fact

and suggested the testing of the interior of the faecal sample.

This advice has since been frequently given (Ogilvie, 1927;

Stitt et al, 1947; Hughes, 1952; Hepler et al, 1953;

Hunter & Bomford, 1956). Advice has also been given that, in

sufferers from Haemorrhoids, a sample may be removed from above

the pile-bearing area, through a proctoscope (Thornton &

Illingworth, 1955). But such a scheme is impracticable for

use in general practice.

During/
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TABLE 8.

Examination of the faeces of 75 Normal Subjects on

the Specified Met.

Bay 1 Bay 3 Cay 4 Bay 5
Number of Patients
Passing Ocoultest
Positive Stools.

36 15 0 0

Number of Patients
Passing Hematest 22 4 0 0
Positive Stools.
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During all these experiments, therefore, the outer aspect

of the specimen vas not used for testing purposes, unless, of

course, the stool was in a fluid condition. The employment of

this practice will also reduce, as far as possible, the risk of

contamination from menstrual blood.

It will be recalled that the patient was asked to collect

his samples with toilet tissue* The specimen container was

then opened and the sample lifted in its wrappings, by means of

a pair of forceps, and laid on a piece of newspaper or magazine

page. It has been my practice to employ outdated medical

journals for this purpose, as their paper is neither absorbent

nor permeable. Wooden applicators can be purchased at the cost

of 18 for Id. They were employed to remove a small portion from

the interior of the specimen. After completion of the test, the

remains of the sample, with its investments, were lifted on the

improvised paper tray and flushed down the water-closet. The

interior of the container, although seldom soiled, was rinsed

uner the tap. The introduction of a little disinfectant was

effected, before consignment to the refuse-bin.

The uniformity, or otherwise, of the reaction of the

individual faecal specimen had to be investigated. As with

every aspect of occult blood lore, previous opinions are

contentious. An uneven distribution of blood in the faecal

mass wa3 claimed by Dewis (1907), Goodman (1907) and Schumm (1907)*

later/



-104-

later support came from Kolmer (1945). However, the

omnipresent Gregersen (1919) declared that the blood concentration

of a faecal sample was uniform: Andrews & Atchley (1932) held

similar views.

In more recent times, Hughes (1952) made five tests, on each

of six stools, passed by subjects on a full diet. Four of these

six stools gave a positive reaction on all five occasions of

testing. Cameron (i960) believed that there might be sampling

errors, due to incomplete mixing of blood in the stools of

patients bleeding intermittently. In order to minimise this

risk, he performed duplicate Hematest examinations on each

specimen.

It is indeed remarkable that more attention has not been

paid to such a vital source of potential error. I found the

appropriate literature, which is mentioned above in its entirety,

so scanty and indefinite that I was compelled to attempt to

settle the matter, by making multiple tests on the stools of

normal people on a full diet, and on the special dietary regime.

Additionally, uniformity tests were madeafter blood was

administered to subjects on the restricted diet; an assessment

was also made when a subject, similarly prepared, was fed with

sardines. Lastly, four abnormal stools were investigated, in

like fashion (Table 9).

These/



TABLE9«

ExperimentsonSpecimenUniform!ty.
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TABLE9.(contd.)
ExperimentsonSpecimenUniformity*

Gastro-intestinalDietaryNumberoftestsOccultestOccultestHematestHematestBenzidineBenzidine StateoneachspecimenPositiveNegativePositiveNegativePositiveNegative Normal

Regulated:Day1 after0.5ml.blood

10

0

10

0

10

0

10

It

Regulated:Day2 after0.5ml.blood

7

0

7

0

7

0

7

«

Regulated:Day3 after0.5ml.blood

3

0

3

0

3

0

3

«

Regulated:Day1 after1.Oml.blood atbreakfast,
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0

27
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n
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after1.0ml.blood atbreakfast

10

0

10

0

10

0

10

*»
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5

4
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Unexplained BloodLoss

Regulated

10

10

0

3

7
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9
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0
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0

10

0
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0

5

5
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0
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These results show, that the stools of a normal person

on the regulated dietary regime, are uniformly negative with

either tablet test. On the other hand, when a full diet is

being taken, there is an irregular distribution, in the

specimen, of the peroxidase substance.

The administration of 1 ml. of blood, given in one single

dose, produced uniformly negative results with the less sensitive

Hematest technique, but gave positive Occultest and Benzidine

reactions in one half, and negative reactions in the other half.

The peroxidase effect was, however, evenly distributed throughout

the active part of the stool.

A closer approximation to the pathological state was achieved

by feeding small divided doses of bloodt it will be noted that a

dose of 0»25 ml. four times a day produced a sample which was

uniformly positive with Occultest or Benzidine methods, but which

gave only two positives, out of ten tests, when the Hematest method

was adopted.

The specimens of people bleeding from organic disease show a

similar high degree of uniformity with the more sensitive tests.

The Hematest results, however, are less uniform and it is clear

that, if one uses the Hematest method in occult blood diagnosis,

one may select a portion of the specimen which exhibits a false-

negative reaction.

The/
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The Regulation of the Tests.

In performing the tests, the four specimens from each

patient were simultaneously tested with Occultest and Hematest

tablets.

Sight pieces of the white filter-paper squares, which are

supplied with the reagent tablets, were placed on a piece of

impermeable scrap paper. From each specimen, thin smears were

made on two pieces of the test paper. It was found important

not to make thick smears - which could be shown to cause false-

negative results by preventing the reagent making contact with

the filter-paper (Stewart & Dunlop, 1958; Vobes, 1959).

The tablets were then placed on the centres of the smears,

the Hematest series of four being parallel to the Occultest

series of four. Two drops of water from a dropper were then

added to each tablet, moving the dropper first along one series

and then along the other. The interval between making each

test was found to be remarkably constant at three seconds; one

second was expended on each of the drops and the movement of the

dropper along the line occupied the third second. It may be

unnecessary to point out that the drops of water must be

sufficiently large to overflow onto the smear; nevertheless, if

the aperture of the dropper is minute, the drops may remain

poised on the tablet, invalidating the test.

The/
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The tests were read after erectly two minutes, the eyes

following the path which the dropper had previously taken, and

a blue colour on the filter-paper being sought. The colour

of the tablets themselves should not be considered. Each test

was read at a glance, as advised by Hurtig (1958), and no

hesitant search for a trace of blue was permitted. If this

method is adopted, the time factor of two minutes is virtually

constant for each and every test of the series.

Questionably positive reactions were recorded as negative

reactions. This insistence on unambiguous positive reactions

is justified in an attempt to keep false-positive results at a

minimum (Hoerr et al, 1949; Jones & Gummer, I960).

The results were, therefore, recorded as either positive or

negative. The principle of according ♦, ++, or +++ to a positive

reaction, or grading it as weak, moderate or strong, depending on

the time of appearance or the density of the blue colour, is to

be condemned, because it tacitly infers that a small amount of

blood loss has less significance than a larger volume; additionally,

it greatly complicates the reading of multiple tests. This

principle was however employed, it will be recalled, in the

direct experiments on food-stuffs, and iron medicines, where some

knowledge of the relative degrees of reacting power was required.

Of the two types of tablet test, the Occultest method is

easier to interpret because the Hematest end-point is much less

definite/
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definite (Cullis, 1957).

On completion of the tests, the improvised paper tray was

simply discarded. As previously recorded, it is my practice

to flush the remnants down the toilet. After years of using

and cleaning test-tubes it is a relief to have nothing to wash

up afterwards.

The relative sensitivities of the different occult blood

tests were estimated by testing serial dilutions in water of

normal oxalated blood. The maximum dilution to which each

test would respond is recorded below. (Table 10)

TABLE 10.

Maximum Aqueous Dilutions of Normal

Blood Causing a Response,

Hematest Method 1 part in 60.000.

Occultest Method 1 part in 500.000.

Benzidine Method
(Schlesinger & Hoist) 1 part in 700.000.

Experiments were also made in which normal blood was given

by mouth. The volume needed to produce a positive test in the

faeces, varies widely with the ability, of the individual

intestine, to destroy blood. Furthermore, it is always important

to record whether the blood is given in one single dose, or in

divided/
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divided doses, as this will affect the distribution of blood

in the specimen, in the manner previously described.

The literature contains many references to blood-feeding

experiments, carried out in an attempt to gauge and compare

the delicacy of occult blood testa. To& much attention has

been paid to such figures in the past, and too little thought

given to the fact that variations in experimental technique,

and in intestinal conditions, make comparisons most misleading.

Considering the Guaiac test, the amount of swallowed blood

which is necessary to provide a positive result is variously

recorded ass- Rossel (1903) 5 ml., White (1907) 3 ml.,

Schumm (1907) 2 ml., Cowie (1907) 3 — 6 ml., Ratnoff (1923)

0.5 ml., Bell (1923) 1 ml., Peranio & Bruger (1951) 20 ml.,

Reedham & Simpson (1952) 3 - 5 ml. and Mendeloff (1953) 25 ml.

Employing the Benzidine test, the figures are - Schlesinger

& Hoist (1906) 0.5 ml., Clark (1909) 0.5 ml., Gregersen (1916)

3 - 6 ml., Maekay (1916) 1 minim thrice daily or 5 minims in a

single dose, Abrahams (1920) at least 1 ml., Bell (1923) 0.5 -

1 ml., Bramkamp (1929) 12 ml., Kiefer (1934) at least 5 ml.,

Peranio & Bruger (1951) 3.5 ml., Thornton & Illingworth (1955)
1 - 5 ml.

The blood volumes for the Gregersen Slide Test are -

Ratnoff (1923) 0.5 ml., Reimann (1923) 2 ml., Ogilvie (1927)

found the test negative with 60 ml. of cooked Ox blood and

Kirschen/
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Kirschen et al (1942) found that half their subjects shoved no

reaction after 12.5 ml.. Mendeloff (1953) found a positive

result with 25 ml. whereas Forshaw & Mason (1954) found the

test negative, in all of seven subjects, with 5 ml. and still

negative in two after 10 ml..

Volumes for an Orthotolidine test-tube technique are given

by Kiefer (1934) as 2 - 4.5 ml. and by Peranio & Bruger (l95l)

as 1 ml..

These figures are not capable of rigid interpretation, nor

are they in the least comparable, because almost every worker

used his personal technical variation, and deviations in gut

activity and length must have been even greater than deviations

in method. There is gratification, therefore, in the fact

that the Occultest and Hematest tablets now offer a standardised

laboratory technique. The wide individual variation in the

capacity of the intestine to digest and alter blood, deserves

re-emphasis. Indeed, even with sensitive occult blood tests,

it is possible to find a negative reaction in a patient who is

known to be shedding appreciable amounts of blood into his

alimentary tract. Necheles (1949) had such an experience in

a patient whose gastric ulcer was seen, through the gastroscope,

to have blood trickling from it. Similarly, normal stools were

passed by a patient of my own, whose ulcerated stomach was seen,

at operation, to contain several tablespoonfuls of fresh blood. .

Ky/
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My experiments with blood feeding show that Occultest

will detect the ingestion of 1 ml.. If the hlood is given in

divided doses, detection of the blood is reasonably certain as

the distribution of the peroxidase substance will be uniform

throughout the specimen; but if the dose is a single one. then

the active area of the stool may not be chanced upon. It will

be appreciated that the administration of blood in divided doses

approximates more closely to the bleeding from an alimentary

lesion than does the administration of a solitary larger dose.

The blood dilution experiments demonstrate that the Hematest

is very much less sensitive than the Occultest and that, as

regards delicacy, it corresponds roughly to the Gregersen Slide

Test. Occultest, judged in the same way, is a little less

sensitive than the traditional Benzidine technique of

Schlesinger & Hoist (1906), but clinically, as judged by the

blood feeding experiments and dietary investigations, the tests

are virtually equal in delicacy. This view was sustained during

the investigation of the earlier abnormal specimens - it will be

recalled that the Benzidine test, for reasons previously adduced,

was latterly abandoned.

The stability of the Occultest and Hematest tablets was also

investigated. The Ames Company, who manufacture these preparations,

insist on protection from heat, moisture and direct sunlight.

Emphasis is also placed on keeping the container tightly closed

whenever possible. Fulfilling these instructions, it was found

that/
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that there was no apparent diminution of tablet sensitivity,

up to three months from the date of first opening the bottle.

The Place of "Enzymes" in Occult Blood Testa.

When test-tubes techniques are employed, it has long been

held that it is desirable to boil the faecal suspension

(Thornton & Illingworth, 1955) in order to destroy the heat-

labile substances, or peroxidases, in food-stuffs as chicken,

fish and green vegetables which may give rise to false-positive

results. There is an appreciable body of contrary opinion,

however (Dewis, 1907; White, 1911; Vaughan, 1917; Peranio &

Bruger, 1951; Smith, 1958). The results of the dietary

experiments on normal people, previously alluded to herein,

indicate, that the tablet tests contain no risk of false-positive

results if the special diet is adhered to, and the recommended

method of reading the results is employed.

Dewis (1907), whose every contribution reflects his meticulous

thinking, has given careful consideration to the question of enzymes

in procedures as delicate as the Benzidine test. £e believed that

there is seldom, if ever, any interference and he deduced that

boiling is unnecessary, after a comparison of results before, and

after, boiling. White (l91l) and Vaughan (1917) strongly supported

these views.

My/
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My earlier work with the Benzidine test leaves me convinced

that boiling of the stool suspension is & wise policy in test-

tube methods, but that the real reason for boiling is to obtain

a satisfactory solution, or suspension, of the faecal specimen.

coMCLPsioya.

The Orthotolidine tablet tests are found to be a cheap and

rapid method of testing for faecal occult blood. It is believed

that, in general practice, the quickest and surest means of

instructing a patient is to give him a typed sheet of instructions

in which his dietary is defined (see facsimile of instructions to

patients on page 58d), and advice given on the necessity to avoid

Salicylate medicines, and to keep the bowels open. Self-

medication with Ferrous Fumarate or Carbonate is not infrequently

encountered and must be prohibited.

Evidence is adduced that the peroxidase activity of the

patient's ordinary diet may continue as long as three days from

the institution of dietary restriction. Therefore, a positive

result, obtained before the fourth day of such dietary restriction,

has no significance.

It is also demonstrated that on a full diet there is an

irregular distribution, in the faecal specimen, of peroxidase

activity. On the special diet, the specimen will be uniformly

negative, whichever test is used.

Specimens/
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Specimens from patiants with organic disease show a high

degree of uniformity if the sensitive Occultest or Benzidine

test is used* but a low degreeif the less perceptive Hematest

is employed. Therefore it is anticipated that the Hematest

method will be less accurate in the detection of organic

disease. Additionally* it is noted that the end-point of the

Hematest technique is less definite than that of its Occultest

counterpart*

Emphasis is laid on the desirability of using the interior

of the specimen and of making the faecal smear on the filter-

paper of thin dimension.

By employing serial blood dilutions, it is shown that

Occultest is about eight times more sensitive than Hematest,

but a little less sensitive than the Benzidine test of

Schlesinger & Hoist (1906); in blood feeding experiments the

Occultest procedure detected 1 ml, in divided doses.

The tablets are found to be stable, provided the manufacturer's

advice on their storage is followed.

The best method of performing and reading the tests is

described; it is believed that if these conditions are exercised

then there is no risk of false-positive results caused by

"enzymes1' - to inactivate which, it was previously thought wise

to boil the sample.
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PART 4.

Experiments Relating to the Clinical Usefulness of the

Orthotolldlne Tablet Testa.
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INTRODUCTION.

Each patient who was being examined for occult bleeding

was given a copy of the instruction sheet. This action not

only conserved the doctor's time, but made for a reliable

preparation of the patient. Pour samples were required, as in

the earlier study of people known to be normal. It was hoped

that some guidance would be forthcoming from the result of the

first or random sample; in particular, it was thought desirable

to determine whether the occurrence of a negative reaction in the

random specimen (or that obtained on rectal examination) would

obviate the need for further tests.

Faecal samples, passed on the third, fourth and fifth days

of the period of dieting, were requested in order to cater for the

possibility of intermittent bleeding (Dahl-Iversen & Nissen,

1930), although it was kept in mind that a positive result on the

third day might be of dietary origin. (Table 8)

Particular attention was therefore paid to the results on the

fourth and fifth days. It was decided that a positive result

with either or both tests, on either or both days, would be an

indication to consider the appropriate Barium examination - save

in patients who were enfeebled or who were unwilling to allow

further investigation. At all times, however, there was an

awareness that, particularly for the elderly, a Barium meal is a

vigorous undertaking - and a Barium enema an ordeal. One cannot

fail to be influenced by the experience of Haggie (1952)

describing/
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describing the unnecessary use of the latter examination:

furthermore, Kellock (1959), reviewing the use and abuse of

special investigations, makes the point that X-rays of the

alimentary tract cause not only discomfort, but also a

significant amount of radiation (Radiological Hazards to

Patients, I960). Serious injury or sudden death is a rare,

but well-known, complication of the enema technique

(Rosenberg & Pine, 1959? Brunton, I960; Pyle & Samuel, I960;

Truemner, White & Vanlandingham, I960) and Exton-Smith &

Osborne (1961) have made an eloquent plea for the exercise of

discretion in requesting, for the aged patient, any examination

with Barium.

The probability of a relationship between leukaemia and

radiology has been suggested by Stewart, Pennybacker & Barber

(1962) who studied 963 cases of leukaemia and aver that of

leukaemias, other than lymphatic leukaemia, are caused by

diagnostic X-rays.

It is therefore for good reason that, in a few elderly

patients, 1 have rejected the selfish satisfaction of radiological

confirmation of an obvious clinical diagnosis.

MATERIALS and METHODS.

During the investigation a total of 243 patients underwent

the full assessment involving the examination of four specimens

and dietary control. A number of other clinical tests were

made/
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made: for example, of urine for haematuria, of vomitus for

blood and of faeces in emergency domiciliary cases.

The results of the investigation are chronicled, firstly,

with regard to the results of both Orthotolidine tablet

methods in cases of ascertained alimentary disease, in order

that the efficacy of the tests may be estimated with the utmost

objectivity and fairness. (Table 11) This method of

presentation will highlight, therefore, the false-negative

assessments made with each test. Consideration is also given

to patients who, according to the Occultest technique, were not

bleeding; their subsequent course is noted. (Appendix 2)

Each pathological condition is then reviewed in the light

of previous workers' experience.

The significance of the result, from the random specimen

from patients with ascertained disease, is examined.

Thereafter, consideration is given to the value of

Orthotolidine tablet tests: A/ In patients with anaemia

(Table 12). B/ In patients with a "silent" alimentary lesion.

C/ In patients with an equivocal radiological report (Table 13).

D/ In patients with a negative radiological report (Table 14).
Other patients with occult bleeding are briefly enumerated

(Table 15).

A short note is then appended on the intensity of the

reaction in disease.

Lastly, other uses of the procedures are described.

Results/
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68CasesofAscertainedAlimentaryDisease, OccultestOccultestOccultestHematestHematestHematest
DiagnosisNunfcerPositiveInconstantNegativePositiveInconstantNegative CancerofOesophagus

2

1

0

1

1

0

1

CancerofStomach
10

7

0

3

4

0

6

CancerofColon

6

6

0

0

5

0

1

GastricDicer

8

6

0

2

0

0

8

DuodenalDicer

14

12

1

1

3

4

7

HiatusHernia

11

6

0

5

1

3

7

DuodenalDiverticulum
6

5

1

0

2

l

3

ColonicDivert!culosis
8

7

1

0

1

3

4

IleitisandUlcerative Colitis

3

3

0

0

0

3

0

TOTALS:

68

53

3

12

17

14

37

Positiveapositiveresultsondays4and5theregimen. Inconstant=conflictingresultsondays4and5* Negative*negativeresultsondays4and5.



TABLE12.

40PatientswithAnaendaaathePrincipleManifestation.
Initials
Sex

Age

Haemoglobin percent*

Occultest Assessment
Hematest Assessment
Pinal Diagnosis

Comment.

S.N.

P

74

40

♦

-

HiatusHernia

R.P.

P

79

56

+

+

«R

Totalabsenceofsymptoms.

J.W.

M

80

50

■f

-

GastricUlcer

E.P.

F

74

65

+

-

GastricCancer
False-negativeBariumreportinitially.

A.C.

F

68

70

+

+

na

M.B.

F

73

66

+

-

it«

M.B.

F

84

75

+

-

wit

A.C.

F

66

75

+

tm

Anastomotic Ulcer

Horadiologicalulcercrater.

J.B.

M

68

70

+

+

tv

Noradiologicalulcercrater.

G.M.

M

55

48

+

-

«

Equivocalradiologicalreport.

J.G.

P

77

70

+

-

DuodenalUlcer
Notre-X-rayedduringthisinvesti¬ gation.

M»I.

P

73

70

+

-

«ft

J.M.

P

32

45

+

+

Hft

DeformityofDuodenalCap,only.

L.M.

U

27

67

+

+

ftR

Totalabsenceofalimentarysymptoms.
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InitialsSexAgeHaemoglobinOccultestHomatestFinalCoranent percent.AssessmentAssessmentDiagnosis
A.H.

F

43

75

+

-

DuodenalUlcer
False-negativeBariumreportinitially.

R.A.

F

55

70

+

+

19«

Melaenawithinaweek.

T.B.

H

61

50

+

+

Duodenal Diverticulum

U.M.

F

84

30

+

♦

«•

A.C.

F

74

70

+

-

f»

M»W.

F

77

45

+

+

Colonic Diverticulosis

J.B.

F

66

65

+

+

ColonicCancer
EquivocalBariumreport.

M.S.

F

60

75

+

-

«fn

A*it.

F

84

48

+

-

Salicylate Bleeding

|PROVENcasesof"Salicylate V

M.A.

F

55

76

+

-

99

/Anaemia"additionaltothose

w.w.

it

66

72

+

-

ft

/describedinPART2B.ofthisthesis.

J.C.

F

61

70

-

I

Nutritional
remDeficiency

^Recoveringwith

F.H.

F

66

75

-

-

Itf»

/oral

M.D.

F

74

70

«■»

-

ftIt

1Iron-therapy.

C.C.

F

3&

30

-

+

H19 Menorrhagia

RequiresIronconstantly.

J.C.

M

66

67

+

+Throcbocytopenia APerniciousAnaemia
»

W.L.

M

59

58

♦

-Hypoprothrombinaemia AMyelosclerosis.

I.M.

F

77

62

-

I 1Atypical PerniciousAnaemia



TABLE12.(Contd.)

InitialsSexAgeHaemoglobinOccultestHematestFinalComment. percent.AssessmentAssessmentDiagnosis
J.S.

F

62

50

+

+

ChronicRenal Failure.

MassiveBleedingfollowed.

E.B.

F

74

60

mm

-

«i«

E.S.

F

68

61*.

+

+

Rone

Refusedtobeinvestigated.

E.B.

F

68

63

+

+

None

RheumatoidArthritis.
?SALICYLATEBLEEDER.

M.McP.

F

50

75

+

+

None

NormalBariummeal: but?DuodenalUlcer.

C.K.

F

66

70

+

+

None

Carefullyinvestigatedinhospital. Bleedinghasnowceased.

E.G.

F

22

59

+

-

None

Bleedsintermittently.Investigated
inhospital.

G.A.

F

28

70

+

mm

None

Chronicbloodlossanaemiaof severalyearsduration.



TABLE13.

CasesofOccultBleedingwithanEquivocalRadiologicalReport.
InitialsAgeSexOccultestHematestClinicalRadiologicalComment# DATDAIStateReport

145145
J.P.

55

M

♦

+

-

+

-

-

DuodenalUlcer
DeformityofCap
TypicalcaseofDuodenalUlcer.

I.T.

36

M

+

-

*

*

-

-

ftft

Pylorospasm

Ittffttt

J.G.

52

If

♦

+

+

*

+

♦

»»

DeformityofCap

ft«Ifff

F.M.

IS

F

+

♦

♦

+

+

+

ffft

ffttn

tt**It

J.H#

32

F

+

+

+

+

+

+

ftVI
&Anaemia(Hb# 45$)

ftnit

ftnifit

M.F.

22

F

+

+

-

-

-

-

DuodenalUlcer
Duodenitis

»n«tn

A.C.

66

F

+

+

♦

+

—

•

Anastomotic Ulcer

Hodefiniteulcer crater

Co-existenceofAnaemia.

J.B.

68

M

+

+

+

+

-

+

It

«tttt

nan

G.M.

55

M

+

+

—

—

—

—

»

tttttt
♦?Carcinomaof Antrum

ttnit
Remainswellonconstant Iron-therapy.

H.S.

70

U

+

+

+

+

+

Indefinite Dyspepsia

Oesophageal Regurgitation

Recentlydevelopedsymptomsof HiatusHernia.

E.B.

70

F

+

♦

—

+

+

Suggests HiatusHernia

tf

Relievedwhentreatedas HiatusHernia.

J.McD.

74

U

+

+

+

+

+

+

Unlocated AlimentaryCancer
1.DeformityofCap. 2.NormalBariumEnema
Presentlyanaemiaandwitha probablepulmonarymetastasis.

Note?Onecaseofgastriccancerandtwoofcolonicaancerwereinitiallythesubjectsofequivocalradiological reports#



TABLE14.

29CasesofOccultBleedingWithaNegativeRadiologicalReport.
ClinicalOccultestHematestBariumMealBariumEnemaComment

InitialsAgeSexStateAssessmentAssessmentReportReport v.w.

25

F

Dyspepsia Alcoholism

+

-

Normal

None

ProbablyAlcoholicGastritis.

T.D,

52

M

Dyspepsia Alcbholism Vomiting+++

+

+

»

Normal

AlcoholicGastritisor Mallory-WeissSyndrome.

D.M.

81

P

Indefinite Dyspepsia

-

ft

M

RemainsveilexceptforArthritis. Possible"STEROID"haemorrhage.

H.W.

66

F

n

tt

+

+

ft

tt

ASPIRINaddictionlatterlyadmitted. Occultbloodabsentthereafter.

A.D.

69

P

ft
«

+

+

It

Hone

Dyspepsiaandbleedingdueto "ALKA-SELTZER"

L.B.

44

P

PepticUlcer

+

-

ft

tt

BariumMeal4yearsagoshewed
aGASTRICULCER.

M.MCGP.

50

P

ftIf
&WeightLoss. Anaemia

♦

+

ft

Normal

Goodresponsetoulcerregime.

M.R.

41

P

Indefinite Dyspepsia

+

-

t»

None

Goodresponsetoulcerregime.

D.S.

59

P

t»

♦

+

ft

ft

Goodresponsetoulcerregime.

J.M.

40

M

EpisodicAcute EpigastricPain.
+

+

W

ft

Probablyacutepepticulceration. NormalCholecystogram.

J.P.

22

P

PepticUlcer

♦

+

n

It

Goodresponsetoulcerregime.

M.T.

19

P

ItIf

+

-

«t

tt

Goodresponsetoulcerregime.

E.M.

68

P

Anaemia. Rheumatoid Arthritis

+

+

it

ft

Unreliablepatient. ?Salicylatebleeding.



TABLE14.(Contd.)
ClinicalOccultestHematestBariumMealBariumEnemaComment

InitialsAgeSexStateAssessmentAssessmentReportReport E.P.

74

P

Anaemia

+

+

Normal

Normal

BariumMealnextyearshewed GASTRICCANCER.

M.W.

20

P

PepticUlcer

+

—

It

None

BariumMealrepeatedandshowed aGASTRICULCER.

A*H*

43

P

Itft
&Anaemia

+

-

It

BariumMealrepeatedandshowed
aDUODENALULCER

G.L.

58

P

aa

+

-

ft

#

ttItw

E.H.

56

P

Recurrent Diarrhoea

+

-

None

Normal

Persistentepisodes.

A.N.

57

P

n

+

+

n

It

ULCERATIVECOLITISrecently confirmed*

J.W.

44

P

Malaise* WeightLoss.

Normal

None

nn»

J.S.

6l

P

Rheumatoid Arthritis*Anaemia
+

♦

?Gastric Cancer

W

DeathfromNEPHRITIS. NootherabnormalityP.M.

C.S.

70

P

WeightLoss

+

—

Normal

Normal

FinaldiagnosisofHodgkin'a Disease*

J.C.

66

u

Anaemia

+

+

It

«

Thrombocytopenia*Pernicious Anaemia*

W.L.

59

M

tt

+

•

It

H

Qypqprothroaibinaemia. Myelosclerosis.

D»B*

75

M

ChronicIntestinal Obstruction

+

+

II

n

Chronicill-health.

F.R.

43

M

RecurrentDiarrhoea
+

-

It

m

Attackscontinue.

E*G*

22

P

Anaemia

+

mm

It

None

Bleedsintermittently*No causeyetfound.



TABLE1U-(Contd.)
ClinicalOccultestHematestBariumMealBariumEnemaCoraaent

InitialsAgeSecStateAssessmentAssessmentReportReport G.A.

23

F

Anaemia

+

-

Normal

None

Chronicblood-lossanaemia.

O.K.

66

P

R

+

+

b

Normal

Unexplainedaftermeticulous investigation.Bleeding hasnowceased.

Rote:Thefourcaseswithinitialfalse-negativeBariumreportshavealsobeenrecordedinTable11ascasesof ascertainedalimentarydisease.ThetwocasesofUlcerativeColitisarealsoshownthere.



TAEL515.
OtherCasesofOccultBleeding,

InitialsAgeSexClinicalOccultestHesnatestComaent StateAssessmentAssessment
A.H.

73

P

IndefiniteI)yspepsia
+

-

Refusedinvestigation.

R.K.

22

P

PepticUlcer

+

-

fttt

E.S.

68

P

Iron-deficiencyAnaemia
+

+

VIft

B.G.

69

P

IntermittentDiarrhoea
+

+

ftft

H.M.

82

M

Episodesofabdominal painanddiarrhoea
«*•

+

GeneralizedArteriosclerosis. ?ColonicDivert!culosis.

P.W.

15

U

IntermittentDiarrhoea
♦

+

Undersupervision.

67

P

IndefiniteDyspepsia
+

+

Dyspepsiaandbleedingceasedwhen ASPIRINwitheld.

M.A.

55

P

AnaemiaandDyspepsia
*

-

RecoverywhenASPIRINwitheld.

A.M.

6k

P

Anaemia

+

-

»i»n
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Results of Occultest and Hematest Investigations in

Cases of Ascertained Alimentary Disease.

Table 11 lists only tha patients in whom a lesion was

proved to exist, as gauged by tha demonstration of at least one

of the following standards.

A. Incontrovartibly sound clinical conclusions PLUS tha

palpation of a mass arising within the alimentary tube,
metastatic spread and ultimate death of the patient.

S. Unequivocal radiological evidence adduced by Barium

examination; in cases of suspected peptic ulcer a crater
had to be visualised, while the use by the radiologist of
the word "possible", entailed automatic exclusion.

C. Visualization of the lesion by endoscopy or laparotomy,

provided that the report revealed no diagnostic
uncertainty whatsoever.

these rigid criteria were imposed in order that the results

of the occult blood tests could be viewed as objectively as

possible, and comparison achieved with the results of clinical

and radiological assessments. A sufferer from alimentary bleeding

will only be included in this part of the investigation, if a

precise source of his haemorrhage is demonstrated; and further¬

more, there will not be included patients with such conditions as

salicylate bleeding, blood dyscrasia, duodenitis or deformed

duodenal caps.

Table 11 contains the total numbers of cases: Appendix 1

contains a brief description of each patient.

In/



-120-

In interpreting the significance of such tests, it was

assumed that bleeding from any lesion might be intermittent and

that, therefore, inconstant results should be treated as having

the same portent as constant positive results.

Prom the particular standpoint of the family doctor these

tests had to be assessed in regard to their ability to separate

organic from functional disease. Therefore in this contem¬

plation, only in one case of carcinoma of the oesophagus, did

investigations other than these screening tests for occult blood,

have priority. If, therefore, in selecting cases for further

study, including radiology, one had been entirely dependent for

guidance on the Occultest results, then 4 of the 18 cases of

alimentary cancer would have been overlooked. However, it will

be observed that in three cases of alimentary cancer (see

Appendix l), the X-ray report was equivocal and either required

repetition or was abandoned in favour of laparotomy* In another

patient, who exhibited anaemia and was losing occult blood, the

initial Barium meal was reported as normal; eighteen months

passed before the appearance of a mass in the abdomen led to a

request for another Barium study - which proved the existence of

a gastric cancer. Additionally, there must be set forth the

fact that the finding of occult blood with the Occultest

technique ensured the rapid investigation, including X-ray, of

several patients who would otherwise have been merely kept under

observation. In this connection, a man of 55 (A.3.) called for

consultation/
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consultation in a highly nervous state being very worried about

the condition of his invalid wife. While it seemed likely that

the recent loss of appetite of which he complained was due to

anxiety, a search for occult blood was instituted. Its

discovery, within a few days, led to a Barium meal. Unfortunately,

the appearances suggested a healed ulcer on the greater curvature

of the stomach and a month's delay followed before the cancer was

resected.

A woman of 66 (j.B.) was found to have an iron-deficiency

anaemia (Hb. 60$) and the finding of occult blood in her faeces

led to her immediate referral to an out-patient clinic. After

consultation and examination a Barium meal was arranged. This

proved normal and iron therapy was prescribed by the consultant.

However, the continued presence of occult blood led to a request

for a Barium enema; a symptomless lesion of the colon was

demonstrated. Successful resection was achieved of a carcinoma

of the colon, after a repeat Barium enema had failed to settle

the precise nature of the lesion.

In the diagnosis of simple peptic ulceration, Occultest

proved a valuable aid. In 19 of 22 cases a positive result led

to radiological confirmation. In 3 cases the result of the

Occultest procedures was false-negative; but this fact becomes

better focused when aligned beside the negative Barium reports

obtained in 3 proven cases of peptic ulcer who had positive

Occultest/
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Occultest assessments - the reports were reversed, when a

second Barium meal was requested under the auspices of another

radiologist.

A.T. was a psychotic patient of 61 years, who was unable

to give a lucid account of herself because of her inability to

separate fact from fantasy. The only concrete complaints were

that she felt unwell and had vomited on occasion. A positive

Occultest result was followed by a Barium meal examination; a

gastric ulcer was demonstrated, which healed after appropriate

care.

Additionally, a positive Occultest result led to Barium

meal and definitive diagnosis in two cases whose signs and

symptoms certainly did not suggest duodenal ulceration.

Occult blood tests also gave great assistance in the case of a

man of 27 years (L.M.) who visited me complaining of

"influenza" and was noted to be paler than usual. He would not

admit of any relevant dyspepsia, but, as his haemoglobin was

65$ (Sahli), he was asked for specimens of stool. These showed

occult blood and a Barium meal demonstrated a duodenal ulcer.

Occultest proved of value in helping to pick out six cases of

hiatus hernia from among the many sufferers from uncertain

dyspepsia; all remain relatively symptom-free on the appropriate

regime. One of these cases of hiatus hernia, (Mrs. R.F.) a

woman/
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woman of 79 years, had no indigestion whatsoever. She had

recently undergone an unavailing sigmoidoscopy and Barium

enema because she had complained of intermittent diarrhoea

while she was lying in a hospital, to which she had been taken

with a broken leg. After discharge from hospital, a

haemoglobin estimation, in her home, was found to be 56^.

This anaemia was associated with the presence of occult blood

in the stools and led to a request for a Barium meal. The

hiatus hernia, which was revealed, was huge and was incarcerated,

but totally unproductive of dyspeptic symptoms. In contrast,

five cases of hiatus hernia, with suggestive symptoms, passed

negative stools.

Three other cases of indefinite dyspepsia, and three cases

of anaemia, were guided to Barium meal examination through

positive Occultest results; in each case there was demonstrated

a duodenal diverticulum. The three sufferers from anaemia

were each given a comprehensive gastro-intestinal survey and no

other source of bleeding was discovered.

Occultest results proved of further value in the diagnosis

of eight cases of diverticulosis of the colon. One case of

severe anaemia had no bowel symptoms whatsoever, yet constantly

lost occult blood. A careful alimentary assessment revealed

only diverticulosis of the colon as the explanation of the

bleeding.

One/
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One case of Ileitis, perhaps attributable to previous

Glandular Fever, was led to have his recurrent diarrhoea

investigated by a positive Occultest assessment. His

gradual recovery, and the reversion to normal of the Barium

studies, was paralleled by a reversion to normal of the

Occultest results.

In both cases of Ulcerative Colitis, a positive Occultest

assessment long preceded (in one case by 18 months) the

development of the characteristic clinical features of the

disease.

When the results of the Hematest procedures are studied,

the degree of accuracy is seen to be much less. False-negative

assessments were made in eight of fourteen cases of alimentary

cancer, in fifteen of twenty-two simple peptic ulcers, in seven

of the cases of hiatus hernia, three of duodenal diverticulum and

four of colonic diverticulosis.

Patients with a Negative Occultest Assessment.

When occult blood tests are employed as a screening method

to separate those organically diseased from those who are not,

there is only one way of judging the accuracy of assessment in

patients placed in the latter category - and that is by

meticulous follow-up. As a rule, in making these assessments,

radiological help was only sought if there remained genuine

doubt, even after negative Occultest reactions had been

obtained/
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obtained - hence the discovery of a fev false-negative reactors,

who have already been enumerated in the list of cases of

ascertained disease (Table 11). In other patients, a Barium

procedure was performed in order that the result of the occult

blood tests could be compared. A few patients seemed unable to

accept a diagnosis of "no organic disease" on the unsupported

evidence of clinical and occult blood examinations; it was felt

wise to carry out an X-ray, in such people, for therapeutic as

well as litigious reasons. However, in general, the average

patient gladly accepted the doctor's report of normal findings

after examination of the stools and departed satisfied; that is

to say, conducting such tests had a potent effect in allaying the

patient's anxiety by supporting the doctor's clinical opinion.

The symptoms complained of ranged from dyspepsia, of all

types and degrees, to diarrhoea. Some had anaemia of uncertain

origin; others were obviously under emotional stress - but it

was appreciated that this state conferred no immunity to organic

alimentary disease.

Negative reactions were also found to be of value in speedily

directing attention, away from the alimentary tract, in the cases

of unexplained weight loss which are frequently encountered in

general practice. For example, B.J. complained of loss of

appetite and weight: the faecal Occultest reactions were negative

and a site of neoplasm was sought elsewhere - and found in a

bronchus/
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bronchus. The indigestion, anorexia and weight loss of A.H.

could not at fir3t be correlated with the removal of her breast

six years before; but a negative Occultest assessment rightly

withdrew suspicion from her alimentary tract, and, within three

months, there was evidence of a local recurrence of tumour in the

scar, and of spinal secondaries. E.B. had lost much weight and

her appetite was negligiblej the haemoglobin level was 65$.

In spite of a negative Ocoultest assessment she was admitted to

hospital and underwent a Barium meal and a Barium enema

examination, neither of which showed any abnormality. She

rapidly became comatose and the cause of death was Uraemia

associated with Chronic Pyelonephritis.

Appendix 2 contains a list of all the patients in this

group and gives the results of the Occultest and Hematest

procedures. The total number was 133. A Barium examination

was conducted in 41 and in each case the result was in accordance

with the result of the chemical test for occult blood.

But it is the subsequent supervision of these patients,

ranging from four months to four years, which gives the best

indication of the virtue of occult blood tests. It is

noteworthy that all the patients, except those with proven disease

in other organs, have retained their wellbeing.

Two patients are singled out for particular mention to

exemplify those whose negative Occultest result was highly

significant/
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significant. A.L. had, in earlier years, undergone three

unhelpful and negative Barium meal examinations. It is now

three years since the Occultest reaction of his stools was

shown to be negative, and further radiology prohibited.

Nervous tension has revealed itself as. the cause of his inter¬

mittent indigestion, and, with explanation and reassurance, he

remains well. F.H., at the age of 65 years, complained of

tiredness and was found to have a moderate anaemia of iron-

deficiency type (Hb. 75$). At a hospital, no other abnormality

was found on examinations but, unfortunately, a Hematest

procedure was performed on a rectal smear made from the examining

finger. The positive result was regarded as significant and the

patient was subjected to sigmoidoscopy and Barium enema

examinations: normal findings were made and she was asked to

return for further investigation. However, the patient revisited

her practitioner, saying that she would rather die than accept

this advice. After definitive examination of her stools, it was

demonstrated that the Hematest result at the hospital was a false-

positive result of dietary origin, and that the Occultest assess¬

ment was negative. Her anaemia, which, had probably existed for

many years, was remedied with Iron tablets and she has remained

well for almost three years.

These two cases illustrate the unnecessary use of Barium

procedures and the injudiciousness of placing reliance on a

positive Hematest result obtained at random.

Summary/
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oUMMARY of RESULTS.

During this clinical investigation of the merit of the

occult blood tests a total of 243 patients were screened and

145 had negative Occultest assessments. 12 of these negatives

were false-negatives inasmuch as an abnormal alimentary state

was later 3hown to exist. This number must be contrasted with

the fact that in the cases of ascertained alimentary disease

(Table ll) 63 Barium procedures were carried out in 68 people,

6 Barium reports were false-negative and 3 were equivocal.

Review of Cases of Carcinoma of the Oesophagus.

In one of the two cases of this disease, no occult blood

was found in the stools. Investigation was not however

retarded thereby, as dysphagia made imperative a full investigation.

There is little available information on previous findings with

occult blood tests in carcinoma of the oesophagus. Joachim

(1904) reported that* in a large series of gastro-intestinal

cancers, the only negative results with the Guaiac and Aloin tests

came from a case of oesophageal cancer. Gregersen (1919) reported

that both his cases gave positive results with his Slide Test, while

Meulengracht & Jensen (1929) employed the same technique, but found

negative results in four of their ten cases.

In the present investigation, the female patient whose stools

gave negative reactions suffered from a sluggish bowel habit, and it

is likely that the slow transit rate in the intestine caused the

total destruction of the blood shed from the ulcerated surface of

the/
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the oesophageal tumour. It is well known that the more rapid

the progress of blood from its origin to its evacuation* the

greater the chance of positive tests (Steele & Butt, 1909;

Leech, 1907; Ratnoff, 1923; Kirschen et al, 1942; Andrews &

Oliver-Gonzalez, 1942; Necheles, 1949; Hoerr et al, 1949;

Gurling, 1951; Hughes, 1952; Spiro & Frucht, I960). A

similar theme is expressed in slightly different terms by Hoerr

et al (1949), who aver that the results of occult blood tests

are related to the level of origin of the blood in the alimentary

tract. In the patient in question, the giving of a laxative

might well have caused a reversion of the results from negative

to positive.

This failure in detection came at the beginning of the

investigation. It engendered a healthy scepticism about such

statements as that of Aaron (1924)s "The finding of occult blood

is the earliest and surest objective symptom in carcinoma of the

digestive tract". However, even the most ardent student of the

occult would not fail to give precedence to a regional diagnostic

approach in the problem of dysphagia, and request immediate help

through endoscopy or radiology. Therefore it is believed, that,

in the diagnosis of carcinoma of the oesophagus, the occult blood

tests have little importance.

Review of Cases of Hiatus Hernia.

Eleven cases of this interesting condition were seen. In

five the Occultest assessment was negatives the Hematest

assessment/
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assessment was negative in seven. It is probably unfair to

regard these false-negatives as failures of the occult blood

procedures, inasmuch as ulceration and bleeding of the displaced,

or incarcerated, mucosa need not necessarily occur. Again of

course, it might be argued that the bleeding, if any, originates

high in the gut and this would result in a marked reduction in

the peroxidase activity of the blood; as a corollary, the

giving of a cathartic might have been of diagnostic assistance.

Five patients presented symptoms compatible with the

ultimate diagnosis - heartburn, regurgitation, dysphagia and

pain of a suggestive type or radiation. Strangely enough,

these were the five patients whose Occultest results were

negative.

Four patients had non-specific dyspepsia - flatulence,

anorexia or upper abdominal bloating. The only reason for

Barium appraisal was the finding of positive Occultest reactions.

Appropriate treatment for the hiatus hernia revealed by the

radiologist, has resulted in the relief of these symptoms.

The two remaining patients (R.P. and S.N.) presented as

cases of anaemia (haemoglobin 56$ and 40$). The former had not

at any time suffered from indigestion, in spite of a large,

incarcerated hiatus hernia, which is undoubtedly causing blood¬

shed. Her iron-deficiency anaemia is controlled by heavy dosage

of Ferrous Sulphate and she remains well.

The/
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The first description of hiatus hernia was made by

Bright (1836); there is no doubt that the unfortunate

Sarah Charington suffered from repeated haemorrhages from the

gastric ulceration which was demonstrated at her post-mortem.

It is only recently that this association with haemorrhage and

anaemia has been emphasised; Benedict (1942) visualised, with

the gastroscope, four cases in which bleeding was occurring.

Schwartz & Blumenthal (1949) recorded twenty cases, in whom

there was a paucity of alimentary symptoms, but severe iron-

deficiency anaemia; they advised that in a patient, especially

a female passed middle age, who presents an iron-deficiency

anaemia without a history of bleeding, localising signs or

physical findings of significance, a diaphragmatic hiatus hernia

should be suspected and ruled out. Gurling (l95l) recorded two

similar cases of this condition who presented with anaemia, and

in whose stools he found occult blood with the Benzidine test.

Brick & Jeghers (1955)» in making a powerful plea for more wide¬

spread use of occult blood tests, stressed the increased

recognition, by radiologists, of hiatus hernia now that special

positional techniques have been adopted. Additionally, they

claimed that the size of the hernia is of no consequence in the

causation of the symptoms. Edmunds (1957) also described anaemia,

often severe, in his 200 cases and noted not only occult bleeding,

but also, and not rarely, the occurrence of haematemesis or

melaena. Barrett (i960) also stressed the frequency of anaemia

while Jones & Gummer (i960) attributed diagnostic virtue to the

occult blood tests. Williams (1962) described acute haemorrhage

in/
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in 18 of his 75 cases, and noted chronic iron-deficiency anaemia

in 13. He found occult blood tests of considerable value and

recommended their employment in the assessment of any sufferer

from anaemia.

It is interesting to ruminate on the possible significance

of the fact that the five cases with suggestive symptoms passed

negative stools, as gauged by Occultest, while the five cases with

indefinite complaints passed positive stools, which led, as in the

cases with anaemia, to a radiological diagnosis of hiatus hernia.

The Occultest technique, therefore, proved of some diagnostic

help in such cases. The less sensitive Hematest made a poorer

impression, being negative in two patients in whom the Ocoultest

reaction was positive.

Review of Gases of Gastric Ulcer.

Bight cases of benign gastric ulcer were confirmed radio-

logically, although one was initially reported as normal at

Barium meal examination. The Hematest assessment was negative

in every case; it is difficult to reconcile this fact with

Bockus's (1944) opinion that occult blood tests are more likely

to be positive in gastric than in duodenal ulceration, because

of the larger size of the gastric ulcer crater.

The literature linking occult blood tests and gastric

ulceration is scanty. Boas (1903), in his paper on gastric

ulcer, declared that one negative test had no significance, as

bleeding was likely to be intermittent. Gregersen (1917), who

at/
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at this juncture used a very sensitive Benzidine test, and not

his later described Slide Test (Gregersen, 1919)» found occult

blood in 33 of his 37 patients with gastric ulceration.

Six of the eight cases passed Qccultest-positive stools:

two of this little group would certainly not have had Barium meal

examination carried out if it had not been for the positive

Occultest results. In these two, the positive results came as

something of a surprise; one woman was a psychotic patient whose

mind dwelt on her bodily functions: the tests were called for as

part of her psychotherapy and as a means of instilling self-

confidence about her internal organs. Later, in retrospect, she

recalled vomiting once or twice, but one could not discover any

symptom of organic dyspepsia. Ultimately, radiological healing

of a deep ulcer on the lesser curvature was achieved. The second

unexpected result was in a flatulent hypochondriac, who had, in

her history, no resemblance to ulcer-type dyspepsia. The best

clue to the final diagnosis lay in her solemn statement that she

was confident that her transverse colon was swollen. It was

hoped to reassure her by carrying out faecal occult blood tests,

but the positive Occultest assessment led to radiological proof

of the presence, and ultimate healing, of a lesser curvature ulcer.

One other case of gastric ulcer presented as a case of anaemia

(haemoglobin 50$), whose weight loss and positive Occultest result,

led to Barium meal examination and the demonstration of the ulcer.

Diagnostic help was therefore obtained, in this group, from

the Occultest technique (although there were two false-negative

results), but not from the Hematest procedure.
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Review of Cases of Gastric Cancer.

In ten proven cases of gastric carcinoma the Occultest

assessment was negative in three, and the Hematest assessment,

in six. In one case the Barium meal report was misleading,

and caused a month's delay, through the statement that the

deformity of the stomach was due to a healed gastric ulcer.

The Barium report was false-negative in one patient (E.P.),

whose iron-deficiency anaemia promoted the demonstration of

occult hlood only with Occultest. Eighteen months later, a

mass became palpable in the abdomen and it was then possible

to obtain radiological proof of the existence of gastric cancer.

There is much previous clinical experience of occult blood

tests in gastric cancer. Steele & Butt (1903) employed the

Aloin test and found positive results in all three of their cases

of gastric cancer; Leech (1907) believed that the greatest value

of the Benzidine test lay in the early diagnosis of gastric

cancer; he recorded only three negative results in the 56 stools

passed by eight known sufferers from the disease. White (1907)

employed the Guaiac and Aloin tests and noted positive results in

all of his 12 cases, while Gregersen (1917) found occult blood in

all of his 14 cases and later, when he employed his Slide Test

(Gregersen, 1919), all 35 cases of gastric cancer gave positive

results - whereas he noted that the Guaiac test was negative in

12 of 48 similar cases. The Gregersen Slide Test was also

employed by Meulengracht & Jensen (1929) and false-negative

results/
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results were obtained in 6 of 66 gastric cancers. With a

similar technique, Needham & Simpson (1954) obtained negative

results in one quarter of their 20 cases. Rosenthal (1940)

claimed, for the Guaiac and Benzidine tests, that 98$ of cases

of gastric cancer show occult blood but does not quote the

source of his information.

It is believed that the high degree of accuracy of earlier

workers* results was due to the fact that the disease was advanced

by the time the diagnosis was made, and that, consequently, large

amounts of blood were being lost into the lyunen of the gut.

Later investigators have been struggling to make an early diagnosis,

so as to give the surgeon a reasonable chance of success, and

Jemerin & Colp (1952) believe that diagnosis in the silent

interval is the ultimate goal.

It is important to appreciate the enormous size of the problem.

Vangensteen (1947) recorded that there were 40,000 deaths each year

in the U.S.A. from gastric cancer; in England and Vales alone

there were 14,000 deaths from this disease in one year (British

Medical Journal, 1950).

The insidious onset of the disease, and the temporary benefit

often obtained from dieting and antacids, militate against early

diagnosis. It is also stressed that the busy and harassed general

practitioner claims that he is faced with so many patients, who

complain of indigestion, that it would be impracticable for him to

refer every such case for investigation (British Medical Journal,

1950). Wangensteen (1947), writing on the problem of gastric

cancer, quotes the German poet Theodor Storm, who composed a poem
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describing the insidiousness of his own gastric cancer, which

killed him in 1888.

"Beginning of the End"

'Tis but a prick, 'tis scarce a pain
Just felt, to which no name you give:
Henceforth it speaks again - again,

Uneasy now you have to live.

If to complain you try - of what?
Xou cannot put it into speech:
Within you say, "Indeed 'tis naught!"
Henceforth it holds fast like a leech.

So seldom strange your world does grow,

And quickly you are stripped of hope,
Until at last you really know
That with Death's shaft you cannot cope.

Various authors have assessed the delay in diagnosis.

Cooper (l94l) attributed an average delay of eight months to the

patient and four and a half months to the general practitioner.

Edwards (1950) found the average period between symptom-onset

and hospital attention to be sixteen months. The mean delay in

the cases described by Lawton, Fildes & Seidman (l95l) was nineteen

months; Wangensteen (1951) allotted six months delay to the patient,

while Gray dt. Ward (1952) attributed 7.8 months to the patient and

6.4 months to the doctor.
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Jemerin & Colp (1952) found that, in 54$ of their 344 cases,

the duration of symptoms prior to diagnosis was over six months.

More recent figures (Welch & Wilkins, 1958) are certainly more

encouraging, inasmuch as the mean delay from symptom-onset to

operation was only four months.

The delay in diagnosis is apparently reducing as the years

pass, and it is reasonable to enquire how many of these authors,

in the last twenty years, have been employing occult blood tests.

Cooper (1941) believed that such tests have some value;

Edwards (1950) stated that they were usually, but not invariably,

positive. 95$ of the 1,004 cases of Lawton et al (l95l) were

passing Benzidine positive stools; they claim that these tests

have not been given sufficient emphasis in the past and that occult

blood tests should be routine in the complete physical examination

of the over-40 age group. Wangensteen (l95l) has expressed

similar views and agrees with Aaron (1924) that minute bleeding is

the earliest sign of gastro-intestinal cancer. This statement

has latterly been dignified by the name of "Wangensteen*s

postulate

Jemerin & Colp (1952) found the Guaiac test positive in 71$

of their 344 cases. Needham & Simpson (1952) observed a positive

Gregersen Slide Test in 15 of their 20 cases; Shahon, Horowitz &

Kelly (1956) recorded that the Guaiac test was positive in 83.2$

of 766 cases and Forrest (i960) noted occult bleeding in 80$ of

his cases, but did not state which technique he employed.

All/
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All are agreed, that the diagnostic delay in reprehensible,

a point repeatedly stressed by Lipetz (1947, 1951# 1952, 1955),

and that the general practitioner is the foremost figure in

early diagnosis. Almost all workers believe in the value of

occult blood tests, but none of the later authors believes that

occult blood will be found in every case of gastric cancer.

Nor do they accord a complete vote of confidence to radiological

diagnosis.

It is unfortunately true that the small number of gastric

cancers, which I encountered in my own practice over these four

years, exhibited a proportion of false-negative results.

Review of Cases of Duodenal Ulcer.

Fourteen cases of proven duodenal ulceration were seen and

in thirteen the Occultest assessment was positive, $s compared

with only seven in the case of the Hematest technique. Two of

the proven cases had symptoms and signs quite unlike those of

duodenal ulcer, but were led to a positive Barium meal result

through positive occult blood tests. One patient had no

indigestion whatsoever and presented as a young man with anaemia.

Occult blood was found in his stools: this discovery led to the

visualisation, by Barium, of an ulcer crater in his duodenum.

Two of the patients were reported as normal, after the first

Barium examination, but were re-X-rayed in view of the existence

of occult blood. An ulcer crater was then demonstrated by

another radiologist.
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Bockua (1944) holds that, because of the small size of a

duodenal ulcer crater, occult blood tests are less likely to be

positive than in the case of gastric ulcer - where the area of

ulceration is larger. I am not disposed to accept this belief

as my experience is the contrary.

Apart from Lipetz (1947, 1951), who finds occult blood

tests an aid to earlier diagnosis, there is a dearth of information

relating to the influence of duodenal ulceration on occult blood

techniques.

While it is conceded that the diagnosis of duodenal ulcer

rests mainly on the history, 3 of the 14 cases here reviewed, would

have been overlooked without the help of occult blood tests.

I am therefore convinced that such tests are a material

assistance in the diagnosis of duodenal ulceration.

Review of Cases of Duodenal Diverticulum.

Six cases of this curious condition were encountered. In all

the Occultest assessment was positive, but in three the Hematest

result was negative. While three cases presented with dyspepsia

which lacked any particular character, three exhibited anaemia as

the dominant feature and their respective initial haemoglobin

levels were 32, 50 and 7Q5&. Each of these three received a full

alimentary investigation and no other abnormality was found to

account for the bleeding. In one patient, the radiologist

believed that he could visualise an ulcer crater within the

diverticulum of the second part of the duodenum: in the other

two/
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two the diverticula were large and were in the third part of

the duodenum. Each of the three responded well to oral iron

therapy.

The three cases who were not anaemic, but who were passing

Occultest positive stools, received a Barium meal examination

which outlined, in two, a diverticulum of the third part of the

duodenum. Both remain well, apart from occasional dyspepsia,

and in view of their wellbeing, it is not deemed reasonable to

press for Barium enema examination, or other investigation, to

exclude other sources of occult blood. The Barium report of

the remaining case suggested a carcinoma of the pylorus. At

laparotomy this was not confirmed, but a diverticulum of the

duodenum was resected.

The relevant literature is extensive. Neither Morton

(1940) nor Ogilvie (1940), who made a survey of the condition,

mention bleeding as a possible complication. Ackermann (1943)

examined 50 cadavers at random, making plaster casts of the

duodenum, and found diverticula in 11. He inferred that the

condition is much more common than is anticipated and that the

Barium meal examination often fails to detect it - a view shared

by Frank (1944), who described a case complicated by haematemesis

and melaena. Bockus (1944) also asserted that bleeding, either

massive or occult, could arise from these diverticula and Stone

(1944), in reviewing 31 cases of haematemesis and/or melaena,

attributed the cause, in two cases, to a diverticulum in the

second part of the duodenum; one of the cases was cured by
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resection of the diverticulum. A surgical cure of three cases,

by extirpation of the diverticulum, was described by Oonti,

Foltz & Stephens (1948). Paterson & Bromberg (1951), while

affirming that most cases are asymptomatic, described one case of

occult blood loss and anaemia who was cured by operation.

Mahorner (1951), Glasier & Corbett (1952), and Waugh &

Johnston (1955) described other cases and mentioned bleeding as a

complication; the last paper emphasised that duodenal diverticula,

if discovered, were not necessarily the source of bleeding in any

given case of alimentary haemorrhage.

Another author (Forrest, 1957) described 69 cases and pointed

out that the commonest associated condition was alimentary

bleeding. This occurred in 42.8$ of his cases, while 34-9$ had

a haemoglobin reading of less than 75$•

Massive haemorrhage from such lesions is described by

Herrington (1958) and Sheldon, Bazar, Richards & Henegar (1959)»

Jones & Gummer (i960) also appreciate that bleeding may occur.

In the present investigation, it has already been recorded

that three of the six patients were significantly anaemic and that

no cause, other than the diverticulum, could be discovered to

explain their blood loss. However, in view of the conviction

that bleeding is not necessarily attributable to an existing

diverticulum (Waugh & Johnston, 1955), one of the patients (T.G.)

was referred for consultant advice. After three weeks of

supervision and assessment, the ultimate opinion was that the

diverticulum was indeed the source of the blood loss and anaemia.

In/



-142-

In the next two years, twelve stools were tested at intervals

and showed continuance of the bleeding; but now, twenty-eight

months after the initial consultation, four consecutive stools

have proved Occultest negative, his blood picture is normal and

iron therapy has, as last, been witheld.

In two patients there were no alimentary symptoms whatsoever,

only tiredness being complained of (Hb. 32 and 50$ respectively).

There was no abnormality found on clinical examination. The

other four suffered from vague upper abdominal discomfort, in two

cases without any food relationship, in one before, and in one

after, food; three of these had slight epigastric tenderness.

There does not appear, therefore, to be a characteristic

group of symptoms to be linked with this condition. It is my

view that bleeding is a likely complication and that occult blood

tests will therefore be helpful, especially if anaemia is present,

in leading such sufferers to the radiologist.

Review of Cases of Diverticula of the Colon.

As a medical student, I was indoctrinated with the view that

this condition never causes bleeding. I have therefore been

surprised to observe six cases of massive bleeding from the colon

in the last ten years. The ages of these sufferers ranged from

46 to 73 yearss two of them required blood transfusion, and all

were carefully appraised before a final diagnosis of bleeding from

diverticula of the colon was appended. One of these six has

required intermittent iron therapy for ten years: he continues to

lose occult blood and his haemoglobin level has fallen at times as

low/
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low as 50$.

Turning to the cases in whom the haemorrhage was only

occult, all eight patients were passing stools which were

positive to the Occultest procedure, but in four of these the

Hematest reaction was false-negative. One patient (M.W.) has

had anaemia for years (Hb. 45$)* and although she has no

alimentary symptoms, there has been a steady occult blood loss.

After a careful alimentary assessment in hospital, the opinion

is that she is bleedingfrom the diverticula of her colon.

The other seven cases came to notice because of lower

abdominal discomfort, or diarrhoea, or both: the finding of

occult blood led to an appraisal. All have been followed up

at least 18 months; they remain well.

Stone (1944) described eight cases with rectal bleeding of

some severity and other authors stress the frequency of bleeding,

occult or massive (Leroyer & Itfhite, 1948; Patterson, 1951;

Hoar & Bernhard, 1954; Jones & Gummer, I960). Fraenckel's

(1961) assessment is that probably 30$ of cases have occult

bleeding, while Bevan (1961) examined 138 cases of the condition

and recorded rectal bleeding in 16, of whom 6 required blood

transfusion.

Evidence exists therefore that diverticula of the colon may

cause bleeding and that the bleeding may be either gross, or

detectable only by occult blood tests.
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Review of Cases of Cancer of the Colon.

Six cases of this condition were observed. In two of them

the striking manifestation was anaemia; indeed in one case there

were no gastro-intestinal symptoms whatsoever. In all patients

the Occultest assessment was positive and in one the Hematest

procedure was false-negative. These results expedited

radiology, which was in two cases equivocal; indeed, in one

patient the result of the Barium enema was twice inconclusive

and an inflammatory state wa3 believed, by the radiologist, to

exist.

Steele (1904), who performed Guaiac or Aloin tests, believed

that the results would almost always be positive and certainly

the three cases quoted by Steele & Butt (1905) were passing

positive stools. This was also true of the three cases assessed

by Gregersen (1919) with his slide test. Positive results, with

the same test, were obtained in 102 of the 110 cases of carcinoma

of the large and small intestine described by Dahl-Iversen &

Nissen (1930). Gurling (1951) found the Benzidine test of great

value in detecting four of his five cases of cancer of the

caecum. Ascherman (1953) discovered occult blood in 78$ of his

cases, but did not specify the nature of the test employed.

Jones & Gummer (i960) emphasise the value of such tests in

carcinoma of the colon, where they regard the Barium enema

procedure as not infallible, and aver that occult blood may be the

only abhormal finding. If this is present, they continue, it may
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be wise, even in the absence of positive X-ray findings, to

advise an exploratory laparotomy.

1 am confident that occult blood tests are of value in

the diagnosis of this condition. Furthermore, I believe

there is a greater chance of success than exists in cases of

gastric cancer, where the blood has to traverse a much greater

length of alimentary tract and, is in consequence, more

disrupted.

The literature is disappointingly sparse on the subject of

occult bleeding in cancer of the colon. I hope to see much

more work done on this subject, as I believe that this tumour

is particularly susceptible to early discovery by occult blood

tests.

The Random Specimen in Pathological Conditions.

It was believed important to ascertain how much significance

should be attached to a negative result, obtained from a patient

on his normal diet. Such a test can be performed from a smear

of faeces, obtained from the finger used to examine the patient's

rectum. Alternatively, the patient may be requested to hand in

a sample of his stoolt such a scheme is applicable if the rectum

is empty.

If a negative Hematest result, from the random specimen, had

been accepted as indicative of the absence of organic disease,

the following lesions might have been overlooked - one cancer of

the/
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the oesophagus, six cases of hiatus hernia, four cases of

gastric ulcer, four gastric cancers, six duodenal ulcers, three

diverticula of the duodenum, tiro cancers of the colon, and

four cases of diverticula of the colon. The point need

hardly be made that a negative result, obtained with the Hematest

procedure, from a random sample of faeces, has no significance.

If a negative Occultest result from the random specimen had

been given similar significance, then the following lesions might

have been overlooked - one cancer of the oesophagus, two cases of

hiatus hernia, two gastric cancers, two gastric ulcers and two

duodenal ulcers. But further study of these cases shows that

only one ease, that of duodenal ulcer, gave positive tests from

later specimens. It is therefore reasonable to infer that, if

the Occultest is negative in a random sample of faeces, it is

unlikely that further guidance will be gained from examining other

samples. The discipline of the special diet can then be avoided.

A positive result, with either test, has no significance, as

has already been recorded in Part 1 of this thesis.

V Occult Bleeding in Patients With Anaemia.

Table 12 shows the results of occult blood tests, and the

eventual diagnosis, in 40 people whose conspicuous manifestation

of disease was anaemia.

Had the institution of further investigation been dependent

on the Hematest assessment alone, then the following cases of
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alimentary abnormality would have been overlooked: one case of

Hiatus Hernia, one case of gastric ulcer, three of gastric cancer,

three of duodenal ulcer, one case of duodenal diverticulum, and

one of colonic cancer; in two other anaemic patients the

Hematest result was also negative, although there were sound

clinical grounds for a diagnosis of anastomotic ulcer.

The Occultest results provided more accurate guidance, and

the following pathological states were discovered by its

employment in cases of anaemia: two cases of Hiatus Hernia, one

of gastric ulcer, four of gastric cancer, six of duodenal ulcer,

three of duodenal diverticulum, one of colonic diverticulum and

two of colonic cancer. Three cases of anaemia seemed, on sound

clinical grounds, to be due to bleeding from anastomotic ulcers -

although the radiologist was unable to confirm this opinion.

Three other anaemic patients were ingesting large amounts of

Salicylates; the occult blood disappeared from their stools when

this self-medication was prohibited. The total number of cases

of "Salicylate Anaemia", encountered in the course of this work,

thus became five.

The discovery of occult blood led to diagnoses other than

ulcerative lesions of the alimentary tract, For example J.C.

presented with anaemia and positive Occultest and Hematest results.

In view of this he was admitted to hospital and, while in hospital,

he developed melaena. Barium meal and enema results were both

negative. It was then noted that the blood picture was suggestive
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of Pernicious Anaemia and shoved a thrombocytopenia. He

responded well to injections of Vitamin cond;'L"tion

corresponds to that of the cases of haemorrhage, associated

vith thrombocytopenia and megaloblastic anaemia, described by

Smith, Smith & Fletcher (1962).

W.L., who also presented with anaemia and a positive

Occultest result, was finally discovered to have Hypoprothrombin-

aemia and Myelosclerosis. J.S. suffered from anaemia and

Rheumatoid Arthritis. She had been transfused previously, as

her anaemia was attributed to Rheumatoid Arthritis. I noted a

heavy and continuing occult blood loss in her stools, as the

Hematest was positive as well as the Occultest. I assumed that

this was a case of "Salicylate anaemia" (Hb. 50$). However,

both tests remained positive even two weeks after Salicylates

were withdrawn; as she had had a gastroenterostomy 12 years

previously, she underwent an alimentary investigation, the

results of which suggested carcinoma of the antrum of the stomach.

At post-mortem there was no evidence of alimentary ulceration,

even though the gastro-intestinal bleeding continued to the end.

Haematuria and epistaxis also occurred latterly. The cause of

death was recorded as an acute, superimposed on a chronic,

nephritis. Jones, Read & Stubbe (1959), in discussing the

aetiology of alimentary bleeding of obscure origin, include chronic

nephritis in their list of causative conditions.

One case of blood-loss anaemia (E.S.) refused to permit

any investigation and remains on long-term Iron therapy. A

similar/
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similar case (E.M.), who had Rheumatoid Arthritis was probably

suffering from "Salicylate Anaemia" but, after a normal Barium

meal, was unwilling to co-operate further.

Four other cases of anaemia, due to chronic alimentary blood

loss, (M.McP., C.K., E.G. & G.A.) were assessed, but no cause was

found for the bleeding. One of these four (C.K.), who was more

than once on the point of having a laparotomy, lost blood steadily

for several weeks in hospital. She has now made a complete

recovery, the blood picture is normal and occult blood is no

longer present in the stools. Ho explanation can be given.

It is plain that, in cases of anaemia, occult blood tests

play a highly important part and it is obvious, from the cases

recorded herein, that Occultest is a much greater assistance than

its less sensitive counterpart, Hematest. This is to be expected.

Forshaw & Mason (1954) point out that a negative result is of less

significance in an anaemic patient, than in a patient with a

normal blood picture. It is apparent, that in vitro tests will

be considerably more sensitive with normal blood, than with blood

deficient in haemoglobin; it follows, therefore, that haemorrhage,

sufficient to produce positive occult blood tests, may be several

times as great in severely anaemic patients, as in patients with

normal blood.

And so, in investigating cases of anaemia, sensitive tests -

such as Occultest, should be employed.

The/
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The first advice to employ occult blood tests in

investigating cases of anaemia came from Lichty (1904).

Steele (1906) believed that cases of latent gastric ulceration

with anaemia might be discovered by the evidence of occult

blood in the stools. Kerr, Hensh & Gould (1950) claimed that

the co-existence of anaemia and faecal occult blood might

indicate unsuspected gall bladder disease, Gurling (l95l) found

positive occult blood tests to be of great significance in

indicating the alimentary origin of anaemia in sufferers from

cancer of the caecum and hiatus hernia. This same combination

of anaemia and faecal occult blood, led bawton et al (1951) to

discover cases of gastric cancer: Paterson & Bromberg (1951),

Shahon et al (1956), and Forrest (i960) to reveal cases of

diverticula of the duodenum, and Edmunds (1957), Barrett (i960)

and Williams (1962) to discover cases of hiatus hernia. Many

other publications also acknowledge the value of occult blood

tests in determining the source of a patient's anaemia

(Lipetz, 1952; British Medical Journal, 1959; Hazell, I960;

Jones & Gummer, I960).

There is much wisdom in a recent leading article (British

Medical Journal, 1959), which insists that "When no precipitating

factors appear to exist to explain an Iron-deficiency anaemia, a

careful search must be made for overt or occult blood loss,

especially from the gastrointestinal tract, fiar it is a disaster

to improve an Iron-deficiency anaemia by Iron therapy while

leaving an operable tumour to become inoperable. It would be
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an unnecessary, and indeed unsupportable, burden on the

radiological and pathological services to seek full investi¬

gation on every patient with Iron-deficiency anaemia".

B/ Occult Bleeding in Patients With a "Silent" Alimentary

Lesion.

Alimentary symptoms were absent, or were insignificant,

in certain patients who yet had a significant lesion in the

gastrointestinal tract, which revealed its presence by occult

bleeding. While the co-existence of anaemia in overt

alimentary disease is not surprising, the following lesions were

virtually silent, and might have continued undiagnosed appreciably

longer, had it not been for the discovery, with Occultest, of

occult blood: one case of hiatus hernia, two of gastric ulcer,

two of gastric cancer, one of duodenal ulcer, one of diverticulum

of the duodenum, one of cancer of the colon.

Steele (1906) recorded the value of occult blood tests in

detecting gastric ulcer lacking its usual manifestations: my own

clinical impressions are in agreement. Chesterman (1935)> in

discussing Meckel's Diverticulum, declared that faecal occult

blood might be the only finding and later opinions have supported

this belief (Rosenblatt, 1944; Paul & Hamilton, 1948; Jones &

Gvunmer, I960). Gurling (l95l)» with the help of the Benzidine

test, was able to discover silent cancers of the caecum, whereas

Kerr et al (1950) were led to diagnose silent gall bladder disease

through/
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through the discovery of occult blood in the stools.

Holt (1952) employed the Guaiac test on 1600 consecutive

new patients and investigated those who gave two consecutive

positive tests. Four such patients had no clinical suspicion

of alimentary disease, but were shown ultimately to have, in

one case a duodenal ulcer crater, in another, a cancer of the

pelvic colon, and in the two remaining patients the condition

of polyposis of the colon. Another family doctor (Lipets,

1955) was also able, in this way, to uncover gastro-intestinal

lesions in patients who had no alimentary symptoms.

C/ Occult Bleeding in Patients With an Equivocal Radiological

Report.

Table 13 enumerates 12 patients who had alimentary symptoms

of sufficient severity to bring them to the doctor and were found

to be losing occult blood in the faeces. In 6 of these, the

obvious clinical diagnosis was duodenal ulceration and, although

a departure from the normal was reported by the radiologist, no

actual crater was demonstrated. In accordance with the criteria

previously postulated, they were not therefore classified in

Table 11 as cases of ascertained organic disease. They were,

however, treated as cases of duodenal ulceration and remain well

on a suitable regimen.

Similar arguments apply to three cases of stomal ulceration,

with anaemia, who remain well on Iron therapy, but in whom no

actual/
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actual ulcer crater has been demonstrated.

Two other cases (H.S. and E.S.), according to the

radiologist, evinced oesophageal regurgitation; they have been

successfully treated as cases of hiatus hernia.

J.McD. suffered from intermittent diarrhoea and vomiting,

with generalised abdominal pain, for three weeks before calling

the doctor. He was found to be very ill, cachectic and

dehydrated: the clinical appearances were consistent with

cancer of the alimentary tract, although neither a mass nor

evidence of metastatic spread could be discovered. He was

unwilling to go to hospital: occult blood was found in his

stools in amounts large enough to give a positive Hematest

assessment* As bacteriological procedures gave no positive

guidance, it was felt that the provisional clinical diagnosis

was accurate. However, after a week of simple supportive

measures, he began to recover and ultimately was well enough to

have Barium meal and enema as an out-patient. All that was

found was a deformity of the duodenal cap. At the present time,

seven months after our last encounter, there is apparent an

iron-deficiency, or "blood-loss", anaemia and an opacity, of

uncertain origin, is visible at the hilum of one lung when a

chest radiograph is studied. It is probable that this man

harbours a carcinoma; it is likely that the primary site is

in his intestine.

In addition to these 12 cases, there might be added one case

of cancer of the stomach and two of cancer of the colon who were,

initially/
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initially, the subjects of equivocal Barium reports: ultimately,

however, they were recorded in Table 11 as cases of ascertained

disease, by reason of the findings at laparotomy*

It is believed reasonable to conclude that the combination of

an equivocal X-ray result and faecal occult blood, strongly suggests

the existence of organic disease.

D/ Occult Bleeding in Patients With a Negative Radiological

Report.

An outline of the salient features of each case is given in

Table 14.

As is inferred by the title of this section, these were

patients who were losing occult blood, and who underwent Barium

investigations, without any abnormality being revealed. The total

number of such patients was 29, and they remained under supervision

in the hope that a definitive diagnosis would ultimately be made*

Two patients eventually developed Ulcerative Colitis and, as

the radiologist's reports during the prodromal stages of their

troubles, were of normal findings, these reports were, with reason,

recorded as false-negatives.

In four other cases, the radiological report was a false-

negative and subsequent re-examination revealed in one a gastric

cancer, in one a gastric ulcer and in two a duodenal ulcer. In

six other cases, the report of a normal Barium meal was disregarded

and a clinical diagnosis of peptic ulcer was made and acted upon.

There/
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There ware three cases of blood disease (C.S., J.C. and

W.L.). The first was a woman of 70 who experienced malaise

and weight loss. She was investigated, with a high priority,

because of the finding of occult blood. Ultimately, a diagnosis

of Hodgkin's Disease was made. Wahl & Hill (1956) have

described the ulcerative gastric lesions which may occur in this

condition; Cohen & Canter (1959) record the frequent ulceration

of the tumour masses where the small intestine is involved in

Hodgkin's Disease, and there is the consequent presence of occult

blood in the stools - a finding noted by Cornea (l96l) in the

condition of lymphosarcoma of the small intestine.

The other two cases of blood disease have already been

described.

J.C. presented with anaemia and, because of the presence of

occult blood, was admitted to hospital for assessment. Melaena

occurred shortly after admission, but the Barium meal and enema

were both normal. Ultimately it was realised that his bleeding

was association with Thrombocytopenia and Pernicious Anaemia - a

condition given prominence by Smith, Smith & Fletcher (1962).

V.L. also presented with anaemia: occult blood was again found.

The ultimate diagnosis was Hypoprothrombinaemia and Myelosclerosis.

Jones et al (1959), in their review of alimentary bleeding of

obscure origin, mention chronic nephritis as one of the causative

conditions. J.S. had a chronic blood loss anaemia and the

existence of occult blood was demonstrated frequently, even with

the/



-156-

the least sensitive of tests. Ultimately, haematuria and

epistaxis occurred. At autopsy, there was no source of

alimentary bleeding apparent. The pathological diagnosis was

that of an acute exacerbation of a chronic nephritis.

T.D. was a man of 52 years who complained of vague

indigestion. The occult blood tests were strongly positive.

And yet the Barium investigations showed no abnormality. It

was finally learned from his wife that he had been consuming

large amounts of alcohol and vomiting a great deal. It is

believed that the latter factor had caused bleeding from

lacerations of the cardiac orifice of the stomach (Mallory &

Weiss, 1929; Weiss & Mallory, 1932; Decker, Zamehek &

Mallory, 1953).

In the case of V,W*, who was also vomiting, the bleeding

was probably due to gastritis from alcohol. Her addiction

was only realised after a negative Barium meal examination.

The concept of bleeding from gastritis and duodenitis is

generally accepted and is well described (Rivers, 1931;

Benedict, 1942; Jones, 1943; Jones, 1946; Palmer, 1954;

MacBryde, 1957).

Other cases of occult bleeding, without radiological

abnormality, were believed to be due to the ingestion of certain

medicines. N.W. complained of dyspepsia and was noted to be

slightly anaemic. Her stools contained occult blood but a
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radiological appraisal showed normal findings (it is of

interest that this was her third Barium meal). She eventually

confessed to Aspirin addiction and, when the medicine was

eschewed, occult blood was no longer detectable. It is

notable that dyspepsia no longer occurs and that she had under¬

gone two previous investigations of her indigestion. It is

possible that E.M. was also a case of "Salicylate anaemia".

She suffered from Rheumatoid Arthritis and had, for several

years, been consuming large amounts of soluble Aspirin. The

occult bleeding still existed two weeks, and also three weeks,

after Aspirin was forbidden. The Barium meal showed no -

abnormality and she refused further investigation. It may

well be that Salicylate bleeding continues, after the cessation

of treatment, for a longer period than one expects; but the

patient's future conduct suggests that she may possibly have

continued Salicylates during, what was hoped to be, the period

of their withdrawal.

Salicylates could, with good reason, be incriminated in the

acute epigastric pain and vomiting of A.D. She was aware that

she was intolerant of Aspirin and yet, on a friend's advice, had

been taking Alka-Seltzer for headache, prior to the onset of her

alimentary upset. Her severe and unremitting symptoms, and the

presence of occult blood, led to a full appraisal in hospital

where no abnormality was found. Three weeks after discharge the

symptoms recurred. Questioning revealed the consumption of

Alka-Seltzer/
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Alka-Seltzer the previous day, and. also during the earlier episode.

She was astonished to learn that Alka-Seltzer contains Aspirin.

In this regard, the writings of Davies (l96l) and Houghton (1961),

concerning the accurate labelling of medicines, are especially

apposite. Brown & Mitchell (1956), Arthur (1963) and Wood &

Dixon (1963) have also indicted Alka-Seltzer as a source of

Salicylate reactions.

Similarly unnecessary was the unproductive investigation of

the dyspepsia and occult bleeding of D.M., which were realised,

in retrospect, to be due to the long-term administration of

corticosteroids (Bollet, Black & Bunum, 1955).

D.B. presented with a picture of chronic intestinal

obstruction and had positive faecal occult blood tests. He

gradually improved enough to have Barium investigations made, but

no abnormality was reported by the radiologist. It is of

interest that the insensitive Hematest method also gave a positive

result, indicating that his blood loss was not inconsiderable.

His health remains as indifferent as his personal attitude to his

own wellbeing. As, moreover, he is 76 years old, it is

unreasonable to compel him to have any further investigation,

provided he maintains his present intestinal equilibrium.

Three cases of recurrent diarrhoea with a positive Occultest

assessment came under scrutiny. E.H. and F.R. remain

undiagnosed but their health is sufficiently good to make them
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reluctant to have further investigation. However, A.N.

ultimately became weary of her diarrhoea and entered hospital;

she is now regarded as a sufferer from Ulcerative Colitis.

The malaise and weight loss of J.V. were noted, two and a

half years ago, to be associated with occult bleeding. The

initial investigation was confined to a normal Barium meal

examination because there were no intestinal complaints.

However, the early warning of positive occult blood tests was

justified by the development, eighteen months later, of anaemia

and diarrhoea - and an ultimate proven diagnosis of Ulcerative

Colitis.

In both cases of Ulcerative Colitis, occult bleeding long

preceded overt symptoms of the disease.

There remain four cases of unexplained blood-loss anaemia,

who have been investigated, with negative results. One of them

(C.K.) remained two months in hospital, during which time there

was a continuous occult blood loss and anaemia, but normal

radiological findings. Laparotomy was regarded as unreasonable

by the surgeon in charge, and she was discharged on continuous

Iron therapy. Her general condition has gradually improved;

the blood picture is now normal and occult bleeding has eased.

While a small quota of unexplained, and unexplainable, cases

of occult bleeding will remain, it is apparent that in most cases a

reasonable explanation will be possible, in spite of normal

radiological findings. It is believed that the association of
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occult blood and normal Barium findings indicates, as

imperative, a scrupulous follow-up.

Other Cases of Occult Bleeding. (Table 15)

In this category are listed the remaining cases of occult

bleeding which were encountered during this investigation.

There are included three cases of Salicylate bleeding, proven

in the sense that haemorrhage ceased when the treatment was

witheld.

For reasons of age, unwillingness of the patient, or lack

of indication, no alimentary appraisal was made of any of the

cases.

The Intensity of the Reaction in Disease.

Following the experiments in Part 5 of this thesis,

concerned with the proper technique of the Orthotolidine tablet

tests, it was indicated that a positive result, obtained during

the first three days of the period of dieting, might be due to

the peroxidase action of food ingested before the diet was

commenced. It was decided, however, during the clinical

investigation of patients, to continue to study these earlier

specimens in the hope that there would be demonstrated a

quantitative difference between normal and abnormal subjects.

It is, however, now clear that "dietary positives" can be as

strong, or stronger, and as speedy, or speedier, to develop as

the/
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the positive results from patients vhose alimentary tract is

abnormal. That is to say, one cannot distinguish with certainty,

the peroxidase activity of food from the peroxidase activity of

blood.

Other Uses of the Orthotolidine Tablet Testa.

Apart from the planned testing of faecal samples in the manner

described herein, the tablets have been found useful for other

purposes. The Occultest method has frequently been applied, at

the patient's bedside, in the examination of a urine suspected of

containing red blood cells. This procedure is, for example,

applicable in the diagnosis of nephritis and urinary calculus.

Sometimes there is doubt as to whether a vomit contains

altered blood. Here the application of the Hematest procedure

has proved of value in domiciliary practice: the appearance of an

intense blue colour within 90 seconds being regarded as diagnostic

of the presence of blood. Hematest tablets have been employed,

under the same canon, in the contemplation of faeces, the darkness

of which did not amount to melaena.

The Occultest method has proved an asset in the domiciliary

treatment of bleeding peptic ulcer. Indeed there is no other

way of answering the question, "Does bleeding still continue in

this patient who has had melaena, and is being treated with Iron?"

No employment of the Orthotolidine tablet tests has been

attempted in the field of gynaecology (Stein-Werblowsky, 1954;

Bredland/
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Bredland, 1958; Hurtig, 1958),

CONCLUSIONS.

243 patients were placed under dietary restraint and

Occultest and Hematest methods employed in four faecal specimens

from each patient. In 68 (28^) an organic alimentary lesion

was proved to exist.

Hematest tablets are shown to be unreliable in the diagnosis

of organic disease of the alimentary tract, where there were 37

false-negative assessments in the 68 proven cases. It is

impossible to have confidence in a method which gives negative

results.in all of 8 cases of gastric ulcer, 7 of 14 cases of

duodenal ulcer and 6 of 10 cases of gastric carcinoma. The

diagnostic failures of Hematest were, of course, anticipated in

Part 3 of this thesis, where there was noted the variability of

results from different parts of the same pathological specimen

of stool.

A negative Hematest result, in the random specimen of faeces,

is shown to be as devoid of significance as a negative assessment

under careful dietary control.

The Occultest procedure shows up in a better light, although

it is disappointing to record 3 false-negatives in 10 cases of gastric

cancer. The Barium meal was false-negative once, however, and it

should be remembered that there were also false-negative results in

the/
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the radiology of simple peptic ulcer, and equivocal, even

misleading, reports in other cases of alimentary cancer.

It is apparent that a positive result has no significance

unless the patient has entered the fourth day of the special

diet.

A negative Occultest reaction with the casual or random

sample, is however a material finding and, moreover, it is

evident that one is not likely, in such a case, to gain from a

study of further specimens, obtained on the restricted dietary.

The Occultest technique is particularly valuable in the

investigation of anaemia where Forshaw & Mason (1954) indicate

that a sensitive test is particularly desirable. Furthermore,

the Occultest procedure has been shown in this investigation to

uncover silent and atypical alimentary lesions.

It is also apparent that Ocoultest can be used with some

confidence as a screening test in general practice. Patients

who were accorded a negative Occultest assessment were seldom

shown, later, to be organically ill and were spared the discomforts

of Barium procedures. Of the total of 145 negatives, only 12

were false-negative results, and the errors inherent in the method

are magnified unless one recalls that cases of hiatus hernia and

alimentary diverticulosis do not necessarily bleed. Nevertheless,

to be guided solely by the results of these tests is utter folly

and will lead to tragedy. Faecal occult blood tests are only a

part of an alimentary assessment and, in general, it would seem

that/
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that a negative result has less significance than a positive

result. As White (1909) vrote, "The results must be

interpreted, not swallowed whole, by the clinician*.

It is likely that certain lesions of the alimentary tract

go undetected by occult blood tests, not because they do not

bleed, but because the blood which is shed from such lesions is

progressively broken down in the gut, to the point where no

occult blood reaction is possible (Necheles, 1949)* The

operation on N.G. showed a large ulcerating carcinoma of a

stomach which contained several tablespoonfuls of fresh blood -

and yet all the occult blood reactions of his faeces had been

negative.

With this belief is associated the indication, in the results

of Table 11, that false-negative results are more likely when the

lesion is high up in the gut (Hoerr et al, 1949), that is to say,

the occult blood tests are more reliable in the diagnosis of

cancer of the colon than of cancer of the stomach.

It is manifest that the fewer specimens required of the
y

patient, and by the doctor, the better. An analysis of the

Occultest results on days four and five of the special dietary,

show that only in three of 68 cases of proven organic disease is

there a disagreement in the results. With the Hematest technique

such inconstancy is noted in 14 cases. Ho case of malignant

disease revealed, with either test, a discrepancy of results on

the fourth and fifth days of the dietary. However, even after

appreciating/
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appreciating the uniformity of results with the Occultest

procedure in the specimens obtained, on the fourth and fifth

days, from those with organic disease, it is yet felt rash to

make a decision on only one specimen. And so, it is currently

my practice to request, and test, stools passed on each of these

two days.

DISCUSSION.

The compilation of a brief history of the tests for occult

blood has been much more than a disciplinary exercise. There have

been evoked a series of feelings, attitudes and impressions which,

though astonishingly varied, ambivalent or even paradoxical, have

had great preceptive and educational value.

Schonbein (1856), in describing the first chemical test for

blood, astounds one with his perception and prescience. And yet

to one's admiration is added a feeling of humility because, over

a century later, a contribution even as modest as this thesis,

proves that there is little new under the sun. The pioneers

(Teichman, 1853; Schonbein, 1856; Van Deen, 1864; Day, 1867;

Korcynski & Jaworski, 1886; Weber, 1893) bequeathed a heritage

which their successors were slow to evaluate in the field of

alimentary disease. The delay was due in part, I believe, to

the distastefulness of the techniques of occult blood detection.

In discussing the desiderata of an occult blood test, Needham &

Simpson (1932) place a high value on inoffensiveness. They
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point out that a procedure entailing transference of a piece of

faeces to a test-tube, the addition of water, boiling, mixing

and subsequent disposal of the contents of the tube, is necessarily

an objectionable process. While this is true of hospital practice

it also applies, but even more forcefully, to general practice; I

have vivid memories of the antisocial effects of carrying out

Schlesinger & Hoist's (1906) Benzidine test in my consulting rooms

which high-light the elegance and ease of the modern method.

It says much for the early workers that they struggled on with

their malodorous test-tube techniques: but they did not have, of

course, the diagnostic assistance of a radiologist to seduce them

from the path of clinical investigation. Therefore they constantly

strove to improve and simplify the existing tests, and to contrive

new and better procedures. The tempo of such activity noticeably

slackened when the merits of alimentary radiology were recognised.

However, a resurgence of interest in the occult blood tests i3

anticipated as the risks of radiological procedures become more

widely publicised. Stewart et al (1962) believe that there is an

association between adult cases of leukaemia and diagnostic X-rays -

indeed they go as far as declaring that 8$ of leukaemias, other than

lymphatic leukaemias, are caused by diagnostic X-rays. Haggie (1952)
has written persuasively on the unnecessary use of the Barium enema,

while Kellock (1959), a vigorous admirer of occult blood tests,

points out the difficulties and dangers of radiological examinations,

especially/
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especially stressing the radiation hazard to patients. The

second report of the Adrian Committee (Radiological Hazards to

Patients, I960) is less forthright, but emphasises that there

should be clear-cut indications before an X-ray examination is

undertaken, and that it should be ascertained whether there has

been any previous radiological examination, which would make

further examination unnecessary. In sharp contrast is the

belief of Forrest (i960) that patients who have Pernicious

Anaemia should undergo a Barium meal examination, at least once

a year, in order that any associated gastric cancer may be

discovered in its early stages. Exton-Smith St Osborne (1961)

make a plea for discretion in ordering Barium examinations,

especially the Barium enema, in old people; they stress the

difficulties, even dangers, of such procedures and perceive the

value of occult blood tests employed as screening procedures.

Rosenberg & Fine(l959) record a case of sudden death following

venous intravasation of Barium during Barium enema; Brunton

(i960) describes the sixth recorded case of rectal damage and

retroperitoneal emphysema as a complication of Barium enema;

Pyle & Samuel (i960) describe a similar accident and plead for

proper assessment of the risks involved in each individual

patient. Fatal embolization of the pulmonary capillaries with

Barium Sulphate crystals, is described by Truemner et al (i960)

as the explanation of sudden death occurring during attempts to

evacuate a Barium enema.
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A1though these descriptions of the possible dangers of

Barium radiology are all comparatively recent, there has long been

an awareness of the diagnostic limitations of alimentary radiology.

Templeton & Boyer (1942) review the diagnostic difficulties

facing radiologist and gastroscopist in cases of gastric cancert

they detail a series of cases where it was difficult to distinguish

between simple and neoplastic lesions. Edwards (1950), in pointing

out that the poor outlook in gastric cancer is due to the failure

to make an early diagnosis, expresses the belief that the employment

of radiology may actually delay operation, because reference of the

patient to a surgeon often awaits a radiologically demonstrable

growth. In Edwards's experience, the patient may be re-X-rayed at

intervals, until the radiologist can say, with assurance, that the

lesion is malignant - by which time the growth has passed beyond the

stage at which there is a probability of cure. Personal experience

convinces me that this situation may exist.

One of Edwards's patients had two malignant ulcers near the

pylorus, but the Barium meal examination was twice negative. In

Gray & Ward's (1952) cases of gastric cancer the X-ray report was

90$ accurate; in Jemerin & Colp's (1952) series the accuracy was

76$. Both Shahon et al (1956) and Welch & Williams (1958) noted

that about 8$ of their cases of gastric cancer were erroneously

appraised by the radiologist. HcWhinney (1962), in describing his

uncertainties and those of earlier authors concerning the accuracy

of Barium meal reports, asseverates that a Barium meal is no

substitute for a clinical follow-up.

Pulvertaft/
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Pulvertaft (i960) emphasises the radiological difficulties in

the diagnosis of peptic ulcer; he believes that gastric ulcers are

particularly easily overlooked and specifically singles out those

occurring in the body of the stomach. Exton-Smith & Osborne

(1961) describe a patient with massive haemorrhage, in whom the

Barium meal appeared normal, but yet there was revealed, at

emergency gastrectomy, a gastric ulcer. The skill and

experience of the radiologist are obviously factors of the greatest

importance.

The ulcer of the posterior wall of the duodenum is regarded as

difficult to demonstrate by Crohn, Marshak & Galinsky (1948).

Other authors describe the radiological obstacles in outlining

diverticula of the duodenum (Ackermann, 1943; Prank, 1944;

Harrington, 1958).

Brick & Jeghers (1955) and Ebaugh et al (1958) illustrate how

laborious and uncertain is the demonstration of lesions of the small

intestine. Even in the large intestine, the techniques are not

infallible (Jones & Cummer, I960), and Holt (1952) records three

cases of colonic cancer which were overlooked.

These dangers and deficiencies in radiology are recorded

because so many unnecessary, unthinking Barium procedures are being

requested, involving the National Health Service in reasonless

expenditure and the patients in profitless discomfort. Casual

uncritical reference of patients results in delay for those who

must need help; for example, the waiting time for Barium enema
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examination, on in-patients, in one Edinburgh hospital, is one

week. The double-contrast Barium enema technique consumes over

an hour of the radiologist's time. Ideally, this is a method which

should be more frequently employed, but pressure on the X-ray

department restricts its use.

Repeatedly, in general practice, one has to sift the patients

with organic alimentary disease from those whose alimentary tract

is functionally upset. In making this distinction, the main

assistance will be the patient's history and some help may be

forthcoming on the physical examination; but often diagnostic

doubt persists and something else is needed to fashion a diagnosis

from clinical impressions - indeed, the patient may press for some

investigation.

It is manifest that all such patients cannot be referred to

consultant physicians (British Medical Journal, 1959). A proportion,

without further discrimination, is sent direct to the radiologist

by the general practitioner - an act which is often futile and

sometimes upsetting. But the greater number is, so frequently,

brooded over while symptomatic treatment is provided - which may

promote an illusory improvement in an alimentary tract in which is

lurking a carcinoma.

When referring a patient to hospital, do we ever pause to reflect

on the impact made, even in this sophisticated age, on a nervous old

person? People still exist to whom medical accoutrements appear as

mediaeval torture implementsi in whom X-ray examinations kindle
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superstitious terror. Oppositely, aware of such fears, the

family doctor may adopt an expectant attitude in the hope of

Improvement in his patient's condition. It is this period of

inaction which, in the cancer sufferer, may seal his doom.

Therefore, because of the physical and mental upset to the

patient and because of the cost of alimentary investigation,

there should be, in cases of vague alimentary upset, a sound reason

for referring a patient for such investigation. There is no more

cogent reason than the finding of occult blood in the faeces and a

search for this should then precede, or frequently replace,

recourse to the radiologist - who will, in any case, have to ask

the patient to join his waiting-list. In former days, the occult

blood tests were laborious, time-consuming and obnoxious and, for

this reason, were seldom performed in general practice. But the

age of paper-strip sideroom work is now with the family doctor;

it may not be an artistic age, but tests which are simple, rapid

and tolerable will be used, especially by country doctors far from

ancillary diagnostic aids.

Is the family doctor justified in using such tests, as screening

procedures, to separate organic from functional alimentary disease

and, additionally, to select those who should go on to appraisal by

a consultant physician, a radiologist, or both? It is obvious that

there must be some method of selection, if only 68 (28$) of the 243

patients assessed in this work were ultimately proved to have organic

alimentary disease. There ace many, past and present, who express
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the affirmative. Boas & Kochmann (1902) successfully used the

Guaiac test in this way; Schumm & Westphal (1905) claim that a

correctly performed Benzidine test permits the definite exclusion

of even minute traces of blood and thus support the earlier

declaration of Adler & Adler (1904). White (1909) expresses a

similar belief, which harmonises with his previously published

opinion (White, 1907) that occult blood may, on occasion, be

absent in cases of alimentary neoplasm or ulcer. Both Joslin

(1906) and Steele (1906) recommend the employment of the Guaiac

method to set apart alimentary neurosis. Lipetz (l951» 1952,

1955) records his confidence in the Gregersen slide test as a

screening procedure; but Wilcox (1956) expresses wonder at

Lipetz's satisfaction with a screening test which overlooked six

cases of gastric cancer. Peranio & Bruger (1951) are ardent

disciples of the occult; they believe that the can use occult

blood tests as simple and rapid screening methods to exclude

malignancy of the gastrointestinal tract, without resorting to

expensive and time-consuming radiographic procedures.

Wangensteen (l95l) is less dogmatic, but advises that such tests

must be performed in any group of patients examined with a view

to the possibility that a silent alimentary cancer may be harboured.

Holt (1952) followed this principle with 1600 consecutive new

patients and employed the Guaiac test to filter off 5 cases of silent

lesions. He uncovered 4 cases of neoplasia of the large bowel,

about which he had clinical suspicion in spite of a negative Barium
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enema report. Only twice did he encounter false-negative

reactions.

Douthwaite (1954)» and in particular Tudor-Hart (1955)»

believe in the "screening" value of faecal occult blood tests.

Other authors go further and recommend routine tests in all

patients belonging to the particular age group they had under

review (Lawton et al, 1951; Briok & Jeghers, 1955;

Hazell, I960). The use of the verb "to screen" is also to be

noted in the contributions of Burnett (1961) and Exton-Smith d;

Osborne (1961). Both are favourably disposed towards the

principle under discussion, but Burnett's opinion is the more

germane, being given in a paper read at a conference on the early

diagnosis, and recognition, of disease in general practice.

Ranged against the employment of faecal occult blood tests

as a screening procedure, there is a smaller volume of opinion.

Paul & Hamilton (1948) emphasise that the absence of apparent

occult blood in the faeces does not exclude the presence of

carcinoma. Hoerr et al (1949) substantiate thi3 belief and

record that the Guaiac test failed to indicate the presence of

gastrointestinal carcinoma in 3 of their 8 proven sufferers from

this disease. They point out, with admirable lucidity and

penetration, that in a screening test, it is not the positive

results which do not represent an organic lesion which are

worrisome: rather is it the negative results - which may lull

one into a false sense of security. When they asseverate that

it/
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it is potentially more disastrous to be accorded a false-

negative result, as opposed to a false-positive result, they

express a fundamental medical principle which must, I believe,

be applied with especial stringency to occult blood testa.

Mason & Belfus (1952) state a corollary in which it is stipulated

that, in screening patients for organic disease, the occult blood

tests must be employed only as an adjunct to clinical study and

interpretation, not as a starting-point for further scrutiny.

It is apparent that these workers were influenced by the fact that,

in their hands, the Guaiac test gave a false-negative result in four

cases of intestinal cancer. Barnett (1952) incisively condemns the

employment of the Guaiac test as a screening procedure and reveals

that 12 of his 24 patients with alimentary cancer were passing stools

which gave negative Guaiac reactions. Needham & Simpson (1952), who

used the Gregersen slide test, are observed to have had negative

results in 5 of their 20 cases of gastric cancer,

Wilcox (1956) declares, in forthright terms, that occult blood

tests lack sufficient specificity to be of value in the exclusion of

alimentary disease; but it is of interest, and not in accordance with

his judgement, that of his 19 cases of gastrointestinal cancer, only

2 passed negative stools as gauged by the Benzidine or Hemateat

procedures. When the Guaiac test was employed, in 10 of these same

19 cases false-negative results were obtained.

This/
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This well illustrates the conclusion, apparent from

reviewing the literature, that the authors who condemn occult

blood tests as screening procedures have employed insensitive

tests - in particular, the Guaiac test. Furthermore, these

authors have seldom required any dietary restriction of their

patients, and, not surprisingly, express irritation at the

number of false-positive results which they consequently obtained.

A perspective of the results achieved in the present investi¬

gation shows that of the 243 people screened, 145 had negative

Occultest assessments and that 12 were false-negative reactions

inasmuch as an abnormal state was later shown to exist.

Employing Hematest there were shown to be 37 false-negative

reactors.

It is therefore apparent that the insensitive Hematest

technique is unsuitable as a screening procedure; the more

delicate Occultest emerges with much more credit. White (l91l)»

in contrasting the Benzidine and Guaiac tests, offers a suitable

analogy; he points out that the more sensitive test i3 far more

reliable in detecting traces of blood from the food, in the faeces

of healthy persons, and that, therefore, the more sensitive test

will also be more reliable in detecting traces of blood from an

ulcerated surface.

It has also been demonstrated in this thesis that the Occultest

led to the discovery of several silent or atypical lesions.

Nevertheless/
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Nevertheless, it is clear that a method which overlooks 3 of 10

cases of gastric cancer, cannot be given a complete vote of confidence -

although this judgement is also appropriate for the Barium procedures,

which, in this investigation, were on 6 occasions false-negative and

on other occasions equivocal. To quote White (1909), once more,

"The test like every other laboratory test is not absolutely perfect

and its results must be interpreted, not swallowed whole, by the

clinician". Gurling (1951), an enthusiastic supporter of occult

blood tests, stresses that the result of such procedures in

individual cases, should only be assessed in association with the

history, physical findings and radiography.

Provided that one can preserve this attitude of mind, and

remember that a negative result may be spurious and misleading, then

the Occultest method will be found of value, in general practice, as

a screening procedure. Indeed, general practice is, par excellence,

the medical domain of the occult blood tests. Without them the road

between clinical examination and radiology has no signposts, and the

family doctor may behold only the ultimate nirvana of the X-ray

machine.

In connection with false-negative results, it is reasonable to

ponder again on the fact that, in the gut, there is a progressive

diminution in the peroxidase activity of shed blood, which is caused

by digestion: t&hat constipation decreases, and diarrhoea increases,

the chance of a positive occult blood test: and that the length of

the gut and the level at which the bleeding originates, are also

related/
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related to this factor of transit time in the intestine - and

therefore to the amount of blood destruction (Steele & Butt,

1905; Leech, 1907; Ratnoff, 1923; Bramkamp, 1929; Kiefer,

1934; Andrews & Oliver-Gonzalez, 1942; Kirschen et al, 1942;

Hoerr et al, 1949; Gurling, 1951; Hughes, 1952). An explanation

is now apparent for such cases as H.G., whose stools were

consistently negative, but whose stomach, at operation, contained

several tablespoonfuls of blood - shed by a large ulcerating

carcinoma. Necheles (1949) has described a similar incident, and

it is possible that all alimentary cancers bleed, but that the

autolysis of the blood prevents its detection in the stool.

Is the Occultest method sufficiently sensitive? Could a more

perceptive procedure have reduced the proportion of false-negatives

among the 10 cases of gastric cancer herein recorded? Previous

authors have given some consideration to this point. Illuminating

the work of White (l91l) is an obvious liking for delicate methods

of blood detection. His attitude of mind is that an occult

blood test does not discriminate between blood in one's food and

blood voided into onels alimentary tractj therefore, the test which

most often detects dietary-positives will be the one which most

frequently indicates the presence of alimentary disease. Boas

(1914) is, as always, brash - but of wavering convictions. At this

period of his life he dismisses the Guaiac and Aloin tests as too

insensitive; his assessment of the Benzidine test is most

illuminating/
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illuminating, In that he now regards even this test, which he

once thought too sensitive, as lacking in delicacy and accuracy

in the discernment of minimal alimentary haemorrhage. It will be

recalled that he was to revert, within a few years, to his original

opinion of the traditional Benzidine test and proclaim the merit of

the less sensitive Gregeraen Slide Test (Gregersen, 1919).

Kiefer (1934) points out that even a minute amount of blood is

worthy of detection, and that no test is too sensitive - unless it

bedevils one with false-positive results. He emphasises the

corollary that any test which does not give positive reactions with

normal stools, when meat is included in the diet, is not sufficiently

delicate for clinical use. In making this assertion, Kiefer

expresses what I regard as an axiom in occult blood testing. In this

connection, it will be recalled that it tjas earlier stated in this

thesis, that 43$ of normal subjects, on their ordinary diets, were

noted to be passing stools which were positive to 0cculte3t. The

comparable figure for the Hematest procedure was 21$. These

percentages are extraordinarily low when compared with the figures

adduced by other workers (Bell, 1923; Hepler et al, 1953;

Hoerr et al, 1949; Thornton & Illingworth, 1955); but it should be

remembered that, until now, no investigation of this matter has been

made in general practice and that all previous information relates

to hospital patients.

furling (l95l)» after a meticulous and balanced investigation of

the Benzidine test, found no evidence that the test was overly

sensitive/
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sensitive, and Mason & Belfus (1952) also preferred the

sensitive Benzidine test to the cruder Guaiac procedure.

Therefore, in spite of the condemnation, on the grounds of

sensitivity, of the Benzidine test by Holt (1952) - who believes

that increased sensitivity merely means increased errors, there

is good evidence in past work, and in this present contribution,

that sensitive tests for blood will reduce the number of false-

negative results and are therefore to be desired. The advice of

the Ames Company and of Stewart & Dunlop (1958), to employ

Hematest for faecal occult blood tests, is therefore not

acceptable*

The fact also emerges that a more sensitive test than

Occultest might well have reduced the number of false-negative

results in the present investigation. A plan for future work is

thus indicated.

The last lingering doubts of even the most ardent supporter of

the cruder methods will be dispelled by studying the work of

Forshaw & Mason (1954), who indicate, as one might expect, that

in vitro tests are considerably more responsive to normal blood

than to blood which i3 deficient in haemoglobin. They proceed to

the logical deduction that haemorrhage, sufficient to produce

positive occult blood tests, may be several times as great in a

severely anaemic patient as in a patient with a normal haemoglobin

value. In support of this contention, there is described a man

with severe anaemia, in whom, as his anaemia improved, the occult

blood/
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blood tests altered from weak positive to strong positive.

From this excellent contribution is gleaned another axiom,

viz. a negative result is less significant in an anaemic patient;

additionally, because anaemia reduces the perception of occult

blood tests, the most sensitive procedures for occult blood

detection should be employed in anaemic patients. In confirmation

it will be noted that, in the present study, the less sensitive

Hematest failed to indicate the existence of a confirmed

alimentary lesion in a significant number of sufferers from anaemia,

viz. one case of hiatus hernia; one of gastric and three of

duodenal ulcer; one of duodenal diverticulum; three of gasxric

and one of colonic cancer. The Occultest method detected all

these cases. Furthez-more, Hematest failed to elicit the occult

haemorrhage occurring in the three cases of "Salicylate anaemia"

which were uncovered by Occultest, proven and then corrected.

It is in the investigation of anaemia that occult blood tests

are especially apposite. Their value, herein, was first proposed

by Lichty (1904) and was elaborated in later contributions, in which

a great variety of causative conditions were revealed and discussed:-

gall bladder disease (Kerr et al, 1950), carcinoma of caecum

(Gurling, 1951), gastric cancer (Lawton et al, 1951} Shahon et al,

1956; Forrest, I960), duodenal diverticula (Paterson & Bromberg,

1951) and hiatus hernia (Edmunds, 1957; Barrett, I960;

Williams, 1962), Other publications also acknowledge the usefulness

of /



181.

of such tests in assessing anaemia (Lipetz, 1952; British

Medical Journal, 1959; Hazell, I960; Jones & Gummer, I960).

It has been observed that it is a disaster to improve an

iron-deficiency anaemia, by iron therapy, while leaving an operable

tumour to become inoperable (British Medical Journal, 1959)*
But it is also apparent that to seek full investigation of every

patient with iron-deficiency anaemia, will be an unnecessary, and

indeed unsupportable, burden on the radiological and pathological

services.

A plea is therefore made for general practitioners to carry

out faecal occult blood tests on all sufferers from anaemia of

uncertain origin. In support of this contention, there is adduced

the evidence that, in this present investigation, the adoption of

such a principle uncovered the existence of a motley collection of

causative conditions.

The proof that sensitive occult blood tests are essential, must

be aligned with the fact that there is a physiological blood loss

from the alimentary tract. Will increasing the sensitivity of

occult blood tests achieve merely the detection of that volume of

blood which is normally lost each day from the gut, and simply cause

an increase in the number of false-positive results? It was shown

earlier in this thesis, that the Occultest technique will detect the

ingestion of 1 ml., but not of 0.5 ml., of blood in divided dosage

each day. The daily volume of physiological blood loss from the
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gut, first described by Gregersen (1919)» has been measured by

the radio-chromium technique (Owen et al, 1954; Rocheet al, 1957}

Bannerman, 1957) and has been variously assessed as 0.3 - 2.8 ml.

(Ebaugh et al, 1958), 0.1 - 0.2 ml. (Hughes Jones, 1958),

0.2 - 2.1 ml. (Matsumoto & Grossman, 1959)» 0.3 - 1.3 ml.

(Cameron, I960). Holt (i960) and Pierson et al (1961) quote

0.5 ml. as the average daily figure, and Watson & Pierson (i960)

agree that this figure is less than 1 ml. it at once seems plain

that Occultest will only detect physiological blood loss in

exceptional cases, where the daily volume is of the order of 1 ml.

or more. But it also seems manifest, that if a more sensitive test

than Occultest were used - one say twice as sensitive, detecting then

0.5 ml. of ingested blood, then it would frequently discern the

physiological blood loss and give false-positive results.

However, the alteration in blood during its passage through the

intestine (Steele & Butt, 1905} Bramkamp, 1929} Kiefer, 1924;

Kirschen et al, 1942; Andrews & Oliver-Gonzalez, 1942; Necheles, 1949;

Hoerr et al, 1949; Gurling, 1951) is well known, and the peroxidase

effect of a volume of faecal blood, estimated by the radio-chromium

method, may be much less than anticipated. That is to say, it is

not necessarily to be expected, that, say 2 ml., of faecal blood will

give a positive Occultest reaction. Indeed, the poor correlation

between faecal blood volumes and the result of the chemical tests for

blood, has been described. Ebaugh et al (1958) studied 8 people

without evidence of gastro-intestinal ulceration, finding a blood loss

of up to 2.8 ml. per day - and yet the occult blood test which he

used/
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used (Benzidine Hydrochloride) was negative in all 8 cases.

Cameron (i960) pointed out that there was, in his results, no

significant correlation between chemical tests and isotope measure¬

ments where there was less than 10 ml. of whole blood in a 24 hour

stool; for example, there was in one case 9.5 ml. of blood in the

stool, but yet the Hematest result was negative. Similarly,

Scott et al (1961), in studying gastro-intestinal bleeding caused

by Salicylates, noted a disparity between the volume of blood in

the stool, as gauged by the radio-chromium measurement, and the

results of their Orthotolidine tests for occult blood. They

report that 27$ of the stools which contained 2-20 ml. of blood

gave a negative Orthotolidine test - and it must be emphasised that

the test which they employed was a sensitive one.

There are, therefore, good grounds for believing that a more

sensitive screening test than Occultest might be useful in detecting

a greater percentage of gastric cancers, without repeatedly giving

false-positive results due to the physiological alimentary blood loss

of normal people.

Here is a project well worthy of intensive study in general

practice.

It is believed that this present work has helped to clarify

the confusion relating to the effect of iron medicines on the occult

blood tests. In the present era of soaring prescribing costs, the
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Minister of Health may construe a minor providential intervention

in the fact that the newer, recherche and costly iron preparations

(Ferrodic, Fersamal) bemuse the modern test for occult blood.

Therefore, regarding the simultaneous treatment and investigation

of anaemia, one will do well to recall the advice of John Selden

"Old friends are best. King James used to call for his old shoes;

they were easiest for his feet."

A contemplation has been made of Salicylate bleeding, its

history, aetiology and frequency; a few additional cases of

bleeding, massive and occult, have been recorded and the existence

of Salicylate Anaemia" confirmed (Summerskill & Alvarez, 1958;

Porter et al, 1959; Stubbe, 1961). It is manifest that Salicylate

ingestion may vitiate the interpretation of faecal occult blood

tests. There is apparent a practical application inasmuch as it is

important to discover, whether or not, the anaemia of a sufferer from

Rheumatoid Arthritis is due to Salicylate ingestion or to the disease

itself, (Baragar & Duthie, I960; Dixon et al, I960); it is my habit

to carry out occult blood tests on all such patients while they

continue their Salicylate treatment. The absence of occult blood

in the stools is an encouragement to continue what is an effective

therapeutic measure. The presence of occult blood is a stimulus to

the employment of other measures, and may possibly portend a massive

bleeding.

There is a dearth of information concerning the duration of the

presence of faecal occult blood, after Salicylates have been

interdicted/



-185'

interdicted. Turnbull & Sagi (1939) studied bleeding peptic

ulcer and observed that, following the haemorrhage, the average

period which elapsed before the stool Benzidine test became

negative was, in 80 cases, 13.6 days. An analogy has been

drawn with the prolonged retention of Barium after a Barium meal

(Journal of the American Medical Association, 1946) and the view

put forward that bleeding probably stops 7-14 days before the

Benzidine test becomes negative. E.M., who had Rheumatoid

Arthritis and a Haemoglobin of 62$, was still losing occult blood

three weeks after Salicylates were denied her. A Barium meal

showed no abnormality, but on hospital admission the following

week, no occult blood was demonstrated. It would appear

therefore, that further information on the duration of Salicylate

bleeding would be of value..

Is pregnancy a source of occult blood loss in the faeces?

Here is another matter for future consideration, which was brought

to light by Dickens & Planus (l959)» who discovered occult blood in

36.2$ of pregnant women existing on a meat-free diet. The authors

believe that, in the absence of other findings, the cause may be

the pelvic congestion of pregnancy. Work, in a general practice,

to confirm or deny their discovery, would be simple and interesting.

Attention must be paid to the question of unexplained occult

bleeding. The existence of the problem is not surprising, when so

much literature testifies to the frequent difficulty of explaining

even/
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even massive haemorrhage from the alimentary tract. Thus,

Rivers & Vilbur (1932) examining causative factors of Hematemesis,

recorded 22 cases where the history suggested peptic ulcer, but

the Barium examination was not confirmatory; Jankelson & Segal

(1938) studied 600 cases of haemorrhage from the upper digestive

tract and observed that only 200 could be shown to have a definite

peptic ulcer; Jones (1943) examined 171 cases of Hematemesis

and/or Helaena, and found that in 31, clinical and radiological

investigations failed to provide a diagnosis; 38 of these 51

patients were examined by gastroscope: in 21 an acute gastric

ulcer was found: in 2 an acute gastritis: 15 remained undiagnosed.

Stone (1944) investigated 31 cases of Hematemesis and/or Melaena;

in 8, a laparotomy was unhelpful in diagnosis - as were all other

investigations including Barium examinations. During the

subsequent discussion on this paper, Ochsner (1944), with great

perception, proposed that in such cases it would be well to be

mindful of bleeding provoked by Aspirin.

Jankelson (1945) recorded that 9$ of his 685 cases of Hemateaesis

remained unexplained; indeed 3 cases were still unsolved, even at autopsy.

Vangensteen (1945) reviewed and discussed such cases. He proposed

that the gastric mucosa was a frequent, if not the usual, source of

such bleeding, and that the underlying lesion was superficial gastric

erosion, arterial thrombosis of a gastric vessel, or ulcerative

gastritis. Eads (1946) studied 124 similar cases with Barium and

gastroscopic techniques and found no explanation in 9; Hewer (1946)
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believed that in such cases, where no ulcer was demonstrated by

the radiologist, it was usual to find no abnormality on opening

the stomach, or proximal duodenum, in the operating theatre or

autopsy room. Schatzki's (1946) radiological experience was

similar to that of earlier authors, while Crohn et al (1948)

failed to explain 22 of their 122 cases of haemorrhage, but

performed subtotal gastrectomy on 2 sufferers from recurrent

Hematemesis and Helaena, and cured them, even though the resected

specimens showed no abnormality whatsoever. Palmer (1952), even

after repeated studies, was still baffled by 17 of his 121 fresh

cases of upper gastro-intestinal haemorrhage.

A recent series was studied in the hope that modern radiology

had increased diagnostic precision. It is noteworthy that

Jones et al (1959) stated that 20$ of all their admissions for

Hematemesis and Helaena remained unexplained. They followed up

142 cases over 3-7 years; in 33 of these (23$), subsequent

investigation revealed what might have been the cause; but in

the remaining 77$ no adequate cause was ever demonstrated. The

33 in whom some diagnosis was ultimately reached, revealed 4 cases

of gastric, and 17 cases of duodenal, ulcer: 4 had gastric, and 3

colonic, cancer: 1 developed pancreatic cancer and 2 cancer of the

small gut: 1 was eventually shown to have a Meckel's Diverticulum,

and 1 the condition of hereditary haemorrhagic telangiectasia.

In this excellent contribution, they stress how easily a carcinoma of

the fundus of the stomach may be overlooked, and record numerous

possible/
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posBible but rare sources of alimentary bleeding. They advise

that the persistence of occult blood in the stools shall direct

one to further investigation, even to laparotomy and direct

examination of the gastric mucosa. Greatly Impressed by this

contribution, and having under my care a case in point, (O.K.),

a surgeon was approached with a view to performing laparotomy.

The request for surgical help was refused, and the success of

this conservative approach to the problem is shown by the fact that

now, one year later, C.K. is perfectly well, her blood count is

normal and occult bleeding is no longer occurring. Squally

instructive in this regard, is one of the cases of bleeding

duodenal diverticulum in this study (T.G.). After two years of

anaemia (initial Hb. 50$) and occult blood loss, he has now made,

in all respects, a complete recovery.

Another recent report on this theme, was studied. Exton-

Smith & Osborne (l96l) appraised 9 elderly patients with

Hematemesis and Melaena, and in 4 there was no radiological

abnormality; one of these cases had a further bleeding, and

required emergency gastrectomy, for a gastric ulcer not visualised

by the Barium meal examination.

With this wealth of evidence of the frequency with which

massive alimentary bleeding remains a diagnostic mystery, it is not

to be wondered at that some patients with mere occult bleeding never

reach a definitive diagnosis. The word "definitive" is employed

advisedly/
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advisedly, because, In assessing the value of occult blood tests,

it is wrong to make a positive diagnosis of peptic ulcer from

clinical impressions and the finding of faecal occult blood,

unless the radiologist's report is confirmatory. Lipetz (1947,

1951) speaks of "clinical confirmation" of the presence of peptic

ulcer, even though the Barium meal result showed no abnormality.

Such an attitude is right and proper in regard to clinical management;

but the outright proof of peptic ulceration must, if one is to avoid

bias, rest on the visualisation of that ulcer through the use of

Barium or gastroscope.

It will now be clear why it was felt essential to lay down such

rigid criteria for the inclusion of cases in the category of

ascertained alimentary disease (Part 4 of this thesis). It will

also be appreciated that, if one is guided by so inflexible a

doctrine, a certain number of cases of peptic ulcer will be

proscribed, and it will not be easy, therefore, to garner an

impressive quantity of qualifiers.

Looked at from this critical angle there is a paucity of

relevant literary work. 25 cases of anaemia with faecal occult

blood loss were studied by Exton-Smith & Osborne (1961) and 11 of

these showed no radiological abnormality. There is, as yet, no

record of the future progress of these 11 patients. In this

present contribution, 29 patients who had occult bleeding

(Occultest) but no radiological abnormality, were followed up.

The/
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The proven diagnoses ultimately were:- in one a gastric cancer;

in one a gastric, and in two a duodenal, ulcer; in two,

ulcerative colitis. Three proved to have blood disease

compatible with blood loss; one developed gross haemorrhage and,

at post-mortem, the diagnosis was acute, and chronic, nephritis.

Three were believed to be "Salicylate bleeders" and in one other

the bleeding was associated with corticosteroid administration:

two were discovered to be alcoholics who had been vomiting, and

they were regarded as bleeding either from gastritis (Rivers, 1,931;

Benedict, 1942; Jones, 1943; Jones, 1946; Palmer, 1934;

MacBryde, 1957) or from lacerations of the cardiac orifice of the

stomach produced by vomiting (Mallory & Weiss, 1929, Weiss &

Mallory, 1932; Decker et al, 1953).

Even after accepting the clinical diagnosis of peptic ulcer in

other cases and repudiating their normal Barium meal reports, there

remain 4 sufferers from unexplained alimentary bleeding in whom

there is not even a provisional clinical diagnosis. They remain

under supervision, iron being administered to correct blood-loss

anaemia. One has refused any Barium examination and in the others,

further assessment has either been rejected by the patient, or not

felt justified by the consultant, physician or surgeon. That this

attitude is not unreasonable is shown by the recovery of O.K. who

was meticulously but fruitlessly investigated in hospital for several

weeks because of a profound blood-loss anaemia and has now made a

complete recovery.
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I believe that there are many cases of anaemia in women,

which are simply treated by the family doctor as cases of iron-

deficiency anaemia, without any thought being given to the

possibility that there may be an underlying blood loss from the

alimentary tract. It is easy to attribute such anaemias to

deficient iron intake, pregnancy, or excessive menstrual blood

loss, and I believe that here is a project well worthy of further

study in general practice; I imagine that any general practitioner

could find, in his practice, many such cases of anaemia by

investigation for gastro-intestinal blood loss.

There is a multitude of possible explanations in the literature

for these cases of unexplained and occult alimentary bleeding. In

recent years prominence has been given to the condition of

haemangiomata of the intestine (Heycock & Dickinson, 1951)f this

condition is also recorded by Ebaugh et al (1958) in describing the

value of intestinal intubation, combined with occult blood tests and

the radio-chromium technique, in the diagnosis and location of

bleeding lesions of the jejunum, ileum and large intestine -

carcinoma, leiomyoma, regional ileitis and other conditions in which

this complex technique has proved a diagnostic boon. It is also

apparent that Meckel's Diverticulum may only manifest itself through

occult haemorrhage (Chesterman, 1935; Rosenblatt, 1944; Paul &

Hamilton, 1948; Jones & Oummer, I960),
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It Is obvious that much more work remains to be done on

this problem and that general practitioners will find a surprising

number of apposite cases in their practices, if they will only

look for them by using occult blood tests*

Certain it is that patients with occult blood loss, with or

without anaemia, and unproductive clinical and radiological

assessments, must be scrupulously followed-up.

A decision has had to be made on the conduct of these cases of

unexplained occult bleeding. In each instance it was agreed, after

discussion with the patient, to hold a watching brief, correcting
♦

anaemia by iron administration. The average duration of supervision

has been 2 years, all 4 patients remain well; one has occult bleeding

no longer. Therefore it is impossible to accept the doctrine of

Jones et al (1959), that such cases should have a laparotomy and

have the stomach opened for inspection - especially when so many

authors testify to their fruitless search for the source of bleeding

at operation, even at post-mortem (Stone, 1944; Jankelsen, 1945;

Hewer, 1946). Crohn et al (1948) are particularly strong in their

condemnation of exploratory procedures, and it is my opinion that a

careful clinical follow-up, supported by regular stool tests with

Occultest, will, in general, be more rewarding than a hasty

laparotomy. This conviction is greatly strengthened by the

development of intestinal intubation, combined with radio-chromium

or occult blood procedures, by which the source of bleeding can

usually be accurately located (Ebaugh et al, 1953): such
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procedures will play an important part in the future, in cases

of inexplicable alimentary bleeding*

In the literature, there are several references indicating

the belief that a malignant lesion of the alimentary tract is

likely to demonstrate itself by continuous occult bleeding, whereas

simple lesions bleed briefly or Intermittently (Boas, 1903a &

1903b; Steele & Butt, 1905; Steele, 1906; Leech, 1907;

Oregersen, 1917; Aaron, 1924; Rosenthal, 1940). The only

dissenting opinion is that of Dahl-Iversen & Nissen (1920), who

noted that the Gregersen Slide Test was positive, only intermittently,

in 28 of their 110 cases of cancer of the intestine. In the cases

of alimentary cancer herein described (2 of the oesophagus; 10 of

the stomach; 6 of the colon), it was apparent in all cases, that if

occult blood were present at all, its presence was constant in each

of the four samples tested by the Occultest method* Although the

point is nowadays an academic one, in the days before radiology, some

assistance could, it is believed, be obtained in this way in

distinguishing between malignant and simple lesions.

Little mention has been made of the patients' reactions to occult

blood tests. It is worthy of record that no patient has complained

of the special diet, which has been shown to be essential to the

interpretation of these tests. Mason & Belfus (1952) report that

they found these tests unpopular with the patients. This is contrary

to my experience; my patients have gladly co-operated and have
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appreciated their doctor's endeavours to help. 1 believe it is

important to tell the patient what your objectives are in

conducting occult blood tests, and I am confident that the

"therapeutic" effect of such tests is almost as potent as that

of radiology - and is decidedly more tolerable and acceptable to

the patient.

It is evident that the typed sheet of instructions is a great

boon to patient and doctor. The subject's share of the investi¬

gation is clearly laid down and the saving of the doctor's time

is profound. One built-in source of error is apparent, in that

the doctor has to trust that his patient will not be guilty of

dietary apostasy. Indeed it is possible that the patient may

defect quite unwittingly, and I have vivid recollections, on my

fifth day of dietary discipline, of the realisation, at a dinner,

that I had just consumed a dish of roast lamb. However, it is

not accepted that dietary defection is a major source of error,

I believe this, principally, because of the impact which occult

blood tests make on the man in the street. Indeed I have been

surprised at the meticulous way in which the instruction sheet is

followed - each container being dated, numbered and named with

clinical expertise.

While it has been shown that the less delicate Hematest technique

will give rise to false-positive results in a certain number of

patients/
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patients on a full diet and will also produce false-negative

results in sufferers from organic disease, there is still a

small place in general practice for a test of this crude quality.

It has usefulness in answering, in the patient's home, the

question of a) "Does this brown vomit contain blood?"

b) "Does this stool, passed by a patient whose symptoms suggest

that he may have sustained an alimentary bleeding, contain large

amounts of occult blood?" For example, a patient who was known

to have a duodenal ulcer in the past, suddenly felt dizzy and

vomited; within 45 seconds the Hematest result was positive when

applied to the vomitus. A melaena stool, the following day,

confirmed the diagnosis. Again, a young man called at the

consulting rooms complaining of feeling vaguely unwell. He had

been a patient for many years and it was appreciated that he was

paler than usual; he was sent home, and passed a brown stool the

following morning, which nevertheless gave a rapid positive result

with Hematest. His hemoglobin was noted to be 70$, and, although

he denied dyspepsia, a duodenal ulcer crater was demonstrated by

the radiologist a few days later.

Accordingly, I am convinced that there is still an occasional

place in general practice for a crude, but eminently portable,

test; Hematest fulfills the requirement.

The toxic effects of Benzidine, and its analogues, have been

reviewed in this thesis. It is hoped that the facts revealed herein,

especially/
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especially the long latent period before bladder damage is

apparent, vill be widely appreciated. Recently there have been

encountered several doctors, in hospital and general practice,

who are dissatisfied with the Hematest technique and have

reverted, either to the Benzidine Dihydrochloride test, or the

Gregersen Slide Test. These may be better diagnostic methods,

but they possess inherent in them, an element of personal danger

of imponderable degree. It is earnestly hoped that, until a

better alternative emerges, use will be made of the Occultest

method, under the conditions herein propounded. Profoundly

satisfying is the thought that there is now extinct the diverse

host of occult blood tests, each with its variations and all with

differing sensitivities. At last has been achieved a standardized

procedure, of which the sources of error are known.

In conclusion therefore, it is believed that this thesis has

shown that the Occultest method is of value in general practice, in

the detection of organic disease. A negative result has less

significance than a positive result, and it is felt that a more

sensitive Orthotolidine tablet test would have improved on the

rather poor figures in the cases of gastric carcinoma, encountered

over these four years of study. While it is hoped that the

anticipated resurgence of interest in such tests will eventuate,

it is earnestly desired that a clinical decision will never depend

on the outcome of the Occultest method alone. The result of such

tests/
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tests must be incorporated with all other available information and

then, only then, should the diagnostic appraisal commence.

It is true that general practitioners are harassed by

sufferers from functional dyspepsia, but I know of no certain

clinical method of distinguishing this state from early cancer,

and, moreover, neurotic, inadequate or worried people are not

immune to alimentary neoplasia. Indiscriminate radiology of this

great multitude is impossible, unwise, and almost as much to be

condemned as an expectant attitude, fortified by the prescription

of symptomatic treatment which may ensure the patient's doom by

promoting an Illusory improvement.

Great is the family doctor's responsibility! How dim and

flickering his candle along the darkened path of cancer diagnosis!

Can he really afford to disregard the modest additional illumination

of such a simple little test as this?
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im-

1. A brief history of occult blood tests has been compiled.

2. The underlying chemical reactions are contemplated,

3* The toxic effects of Benzidine, and its analogues, are

reviewed; the continuing employment of Benzidine is deplored.

4. The arraignment of Qrthotolidine. in Britain, is recorded, as

is the assured supply, from North America, of Orthotolidine
tablets.

5. The confusion between the carcinogenic Orthotolidine and the
innocuous Orthotoluidine is resolved.

6. The gamut of occult blood tests is reviewed, with particular
reference to general practice.

7. An investigation of the Orthotolidine tablet procedures is

described,

8. Review of the literature reveals contention concerning the
influence of diet on occult blood tests. The need for

dietary disciplines is evinced by the finding that 43^ of
normal people pass faeces which is Occultest-positive,
The comparable figure for Hematest is 21$.

9. Direct tests on food-stuffs with Occultest, Hematest and
Benzidine techniques, demonstrate that dark tissue,
"animal" or vegetable has a strong peroxidase action;

pale tissue is relatively, weak.

10. The reversion in reaction, caused by cooking, is illustrated.

11. Confirmatory experiments, on human volunteers, are described.

12. The subsequent preparation of a diet sheet for patients is

recounted; its efficacy is exhibited in 53 normal people
whose faeces ordinarily gave a positive Occultest reaction.

13/
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13. A positive reaction on the third day of dieting has no

significance.

14- Experiments, in vitro and in vivo, show that only Ferrous
Carbonate and Ferrous Fumar&te bemuse the Occultest,
Hematest and Benzidine procedures.

13* "Salicylate bleeding", massive and occult, is proved an

entity. The literature is reviewed.

16. The control of the patient under assessment is elaborated.

17. Testing the interior of the specimen is believed to minimise
menstrual and haemorrhoidal contamination

18. Uniform results, throughout the pathological specimen, are

obtained with Occultest and Benzidine procedures - but not
with Hematest.

19. Occultest tablets will detect the ingestion of 1 ml. of normal
blood and are 8 times more perceptive than Hematest.

20. Both procedures are employed to assess 243 patients;

alimentary disease was proved in 68.

21. A negative result in the random specimen is significant with
Occultest - but not with Hematest. A positive result has
no significance with either te3t.

22. False-negative results are attributed to Occultest in 12j
to Heraatest in 371 to radiology in 6.

23. Hematest is discredited as a screening procedure - but
Oecultest welcomed, with the reservation that sensitivity should
be increased to improve the detection of gastric cancer.

24. Bleeding high in a gut with slow transit time favours

false-negative results.

25. A positive result is more significant than a negative and must
be followed-up, in spite of normal radiological findings.
Illustrative cases are described.

26/
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26. The value of Occultest in investigating anaemia is

demonstrated) 40 cases are reviewed.

27. The hazards and deficiencies of alimentary radiology are

reviewed. With the coincidental development of a

standardized method, a resurgence of interest in occult
blood tests is anticipated.

23. In domiciliary practice, Occultest provides rapid confirmation
of haematuria; Hematest has occasional virtue in the emergency

assessment of vomitus or faeces.

29. Occultest is particularly suitable in general practice because
of its mobility, simplicity, speed and inoffensiveness, but
it is imprudent to make a decision based only on its result.
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+

+

+

+

-

Recurrent Diarrhoea

Normal

Ulcerative Colitis

Hematestinconstant.Occult bleedinglongprecededovert

J.W.

F

44

+

+

+

+

+

Malaise. WeightLoss

91

i«

y

'symptomsofdisease.
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InitialsAgeSexDayDayStateReportDiagnosis 145145 J.P.

69

M

+

Indefinite Dyspepsia

None

Functional Dyspepsia

Well4yearslater.

M.M.

69

F

+

-

-

MM

-

«

tt

tt

tttt

M.L.

59

P

+

It

«

It

tttt

M.D.

68

P

It

tt

CoronaryThrombosis 1yearlater*

J.M.

70

K

+

mm

-

♦

-

-

ft

tt

tt

Well35yearslater.

J.R.

70

P

+

It

ft

tt

««

V.V.

67

P

+

mm

-

♦

mm

-

ft

tt

II

#m

A.B.

70

P

ft

m

tt

Mtt

J.H.

68

P

♦

«M

-

-

mm

-

It

tt

Well3yearslater.

A.P.

a

11

+

It

tt

tt

«tt

F.B.

67

P

♦

-

-

♦

-

-

tt

tt

«

fttt

C.W.

66

P

ft

tt

tt

Mft

E.M.

74

P

tt

tt

tt

CerebralHaemorrhage
li yearslater.

M.H.

66

P

tt

tt

tt

Well2yearslater.

M.M.

54

P

+

tt

tt

ft

ChronicAnxietyNeurosis.

A.P.

52

H

+

tt

tt

tt

Well1yearlater.
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InitialsAgeSex
1

Day
4

5

Day

14

5

State

Report

Diagnosis

J.IS.

56

M

+

Indefinite Dyspepsia

None

Functional Dyspepsia

Veil3-2*yearslater.

V.E.

65

M

♦

»

«f

«

Well2yearslater*

E.M.

a

F

«

ft

ft

ft

«

A.14.

56

F

♦

-

-

♦>

-

-

It

#

ft

Well3y<
sarslater.

E.K.

54

F

If

If

II

It

t»

J.W.

35

M

-

-

mm

mm

-

-

ft

It

ft

RecurrentAnxietyState.

M.F.

22

F

mm

mm

-

mm

-

mm

»

«l

ft

Well3yearslater.

B.F.

32

F

+

-

-

mm

-

It

tr

»

Well2yearslater.

W.G.

51

M

-

-

-

-

-

It

w

*

#»

ft

C.H.

75

F

■f

-

mm

-

aw

•

It

it

ft

ft

n

M.B.

72

F

-

-

-

mm

-

-

It

ft

ff

ft

M.R.

65

F

-

-

-

-

1

-

ft

<»

«

ft

«

G.M.

61

M

mm

-

-

»

-

«

ft

it

ft

ft

9

G.I.

36

F

m.

•

-

-

-1*

ft

tt

If

m

R.C.

29

11

+

-

-

~

-

«t

«t

«

«

n

J.G.

37

14

!«
__i

If

RecurrentAnxietyState*
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RE,

75

P

-

-

-

mm

-

mm

Anorexia,Weight Loss(23lbs.)

None

Functional Dyspepsia

Well2yearslater.

141.

70

P

Indefinite Dyspepsia

It

ft

ItIt

L.M.

79

P

n

«

It

mm

A.S.

67

P

w

«t

ft

mit

S.W.

29

If

♦

-

mm

+

•

-

tt

tt

It

Well1yearlater.

E.L.

79

P

ft

It

IIt«

M.R.

24

P

-

9

«v-

It

ItIt

H.B.

35

M

ft

«

a

ftft

A.H.

46

M

+

-

-

+

•

-

II

it

it

ChronicAnxietyNeurosis.

M.B.

37

P

+

ft

91

it

Recurrenceswithnervous stress.

I.R.

47

P

+

-

-

♦

-

-

It

ft

it

Well1yearlater.

J»R»

43

P

ft

It

«t

ItIt

A.M.

40

P

It

II

it

*n

J.G.

56

M

+•

ft

w

;

it

it«

E.I.

50

M

ft

t»

it

ittt

B.U.

72

P

If

ft

*

ftH

H.S.

19

P

-

-

-

-

-

M

t«

R

ftft
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60

F

*

mm

•*»

mm

mm

Indefinite Dyspepsia

None

Functional Dyspepsia

Well1yearlater.

F.R.

51

F

It

It'

fttt

A.M.

62

M

«t

«t

tt

RecurrentAnxietyState.

J.H.

50

F

It

II

CoronaryThrombosis 1yearlater.

J.M.

32

F

n

n

It

Well1yearlater.

R.G.

79

M

it

it

It

tttt

Kc

32

F

n

«t

ft

ftft

L.E.

42

F

»»

w

tt

Veil3monthslater.

A.G»

58

M

+

-

-

-

mm

«

tt

tt

Well9monthslater.

B.M.

50

U

«t

•

tt

ttft

P.B.

32

M

«t

it

«l

ftIt

M.M.

55

F

-

ft

t»

«

Itft

K.M.

58

M

«f

«

»

Well4laanthslater•

K.R.

63

F

ft

it

II

*«

J.B.

53

If

*

«

It

n«

A.C.

38

F

t»

it

It

DevelopedAnxietyState.

A.D.

22

F

ft

Deformityof Duodenum.NoUlcer
tt

Well1yearlater.
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82

H

Indefinite Dyspepsia

Normal

Functional Dyspepsia

Well2yearslater.

A.L.

60

H

+

19

ft

O

Recurrenceswithnervousstre

J.H.

52

u

+

-

-

+

«•»

-

«

ft

«

Sell2yearslater.

N.H.

58

u

+

-

-

+

-

mm

ff

W

ft

«fa

J.B.

52

M

+

-

-

♦

-

-

It

t*

Veilljyearslater.

W.M.

40

F

R

It

ft

Well2yearslater.

H.F.

23

F

ft

ft

«t

Well6monthslater.

C.F.

72

F

1*

ft

W

Welll£yearslater.

A.P.

51

F

♦

91

ft

ft

Well1yearlater.

C.T.

50

F

19

91

ft

«n

A.14.

47

M

«t

Slightdeformity
ofDuodenum.No Ulcer.

It

ProbableAnxietyState.

C.S.

55

F

-

W»

-

—

-

-

9*

ft

ft

Well1yearlater.

P»G«

18

F

♦

»

Normal

It

aa

O.H.

19

H

+

-

-

♦

mm

•

91

it

•t

Well1^yearslater.

S.B.

u

F

m

-

-

-

-

-

ft

H

II

«a

W.T.

30

M

+

-

•

♦

mm

mm

ft

»

»

Well2yearslater.

E.P.

20

M

If

n

M

aa
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W.H,

50

F

-

-

-

mm

Indefinite Dyspepsia

Normal

Functional Dyspepsia

Well1yearlater.

L.W.

38

P

tt

«t

ft

«ft

D.M.
\

54

M

If

Deformityof Duodenum.No Ulcer

It

DevelopedDepressiveState.

E.B.

24

F

n

Normal

«

Well9monthslater.

i.e.

36

P

+

-

-

-

-

tt

ft

n

Well6monthslater.

I.D.

23

P

+

-

•m

♦

-

-

*

ft

»

Well8monthslater.

A.M.

18

P

tt

H

Well4monthslater.

J.M.

23

P

t»

tt

ft

IncipientAnxietyState.

J.P.

50

M

tt

ft

tt

SymptomsDuetoStress.

R.B.

22

P

it

tt

It

tttt

C.T.

72

P

ft

ft

It

Myioedemaundertreatment.

J.M.

36

P

tt

ft

tt

ProbableAnxietyState.

J.E.

79

11

*

-

-

♦

-

-

Attacksof Diarrhoea

Nemo

Irritable Colon

Died2yearslaterof CoronaryThrombosis.

E.A.

65

F

Rectal Discomfort

II

Neurosis

Well2yearslater.

J.T.

74

t-

P

Attacksof Diarrhoea

It

tt

H#
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76

F

mm

-

-

-

-

Bowel Fixation

Rone

Neurosis

Wellljyearslater*

J.W.

63

F

II

ft

«

Well1yearlater.

C.K.

75

F

n

It

ft

•fft

E.T.

51

F

«r

It

n

It•

J.H.

55

F

n

ft

tt

Itft

J.G.

38

F

Iirrltable Colon

ft

Irritable Colon

Well4monthslater.

W.D.

IS

F

FaininDeft IliacFossa

Normal

Neurosis

PsychopathicPersonality.

IkMcD*

46

F

-

Chronic Diarrhoea

None

It

Recoveredafter4weeks* Well2yearslater.

M.B.

59

F

Recurrent Diarrhoea

ft

It

Gradualrecovery.Well 2yearslater.

J.J.

73

F

Diarrhoeafor 3weeks
n

Functional Diarrhoea

Recurredafter1week. Well3yearslater.

M.B.

72

F

Recurrent Diarrhoea

Neurosis

Recurrencesduetonervous stress*Veil.

E.S.

61

F

♦

a

«t

It

■»«

M.M.

40

F

Chronic Diarrhoea

Normal

Functional Diarrhoea

Recoveryafter1year. Remainswell.
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S.B.

47

M

-

-

-

-

-

-

Recurrent Diarrhoea

None

Functional Diarrhoea

Recurrencesduetonervous stress.Well.

J.f.

73

P

Diarrhoea
for8weeks

ft

Recoverycompleteafter1 month.Well1yearlater.

J «T«

18

P

Intermittent Diarrhoea

«

Nofurtherepisodesin 1year.

P.C.

18

P

If

»

tt

»»

I.B.

20

P

•f

n

ti

ft

Nofurtherdpisodesin
9months.

X.T.

30

P

+

-

mm

♦

-

-

i#

»

II

«*

I.H.

44

P

+

-

-

+

-

mm

»

If

Recurrencesduetonervous stress.Well.

E.G.

43

M

Anaemia

Normal

Iron-deficiency Anaemia

Gastreetonysubject. Curedbyirontherapy.

J.C.

61

P

tt

None

tt

Afterirontherapynormal bloodmaintained3years.

E.B.

70

P

ft

Normal

tt

DeathfromUraemia. ChronicPyelonephritis.

C.C.

37

P

♦

If

None

tt

Rapidandsustainedrecovery withiron.

M.D.

75

P

tt

tt

tt

ChronicMalnutrition. Well2yearslater.

P.H.

66

P

+

*~

+

**

ft

Normal

tt

Rapidandsustainedrecovery withiron.
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I.M.

77

F

Anaemia

.None

Atypical PerniciousAnaen
Well2yearslater,

is

H.B.

56

F

Anaemia. Rheumatoid Arthritis

«

Anaemia. Rheumatoid Arthritis.

Nota"SalicylateAnaemia"

D.M.

67

M

Malaise. Elevated E.S.R.

Normal

None

WellIgyearslater.

J.H.

i»6

M

+

Biliary Obstruction

ft

NormalGut

Testedtoexcludecarcinomaof theAmpullaofWater.

E.W.

55

F

+

AtypicalColic
Normal

BariumMeal
Gallstones

Unusualpresentation:tests helpedtoexculpatethegut.

P.P.

30

F

Indefinite Dyspepsia

n

Chronic Cholecystitis

II»It

R.A.

50

F

4-

-

-

+

-

-

It

n

Gallstones

it»n

A.H.

52

F

Anorexia. WeightLoss

None

BreastCancer Recurrence

itftn

E.J.

59

F

tt

Normal

LungCancer

nnn


