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"Of all the diseases which affect
mankind the cancer is the most
grievous and rebellious and is

generally incurable..........

Richard Wiseman, 1676,

""All knowledge is of itself of some
value. There is nothing so minute
or inconsiderable that I would not
rather know it than not."

Dr. Samuel Johnson.



A review of the clinical and pathological
features exhibited by 2,000 consecutive
patients with carcinoma of the stomach

has been made in an endeavour to enquire
into the natural history of the disease and

to determine those factors which may be

of prognostic value.

These 2,000 patients represent the total
cancer clinic experience of carcinoma of
the stomach in the Province of Saskatchewan

during the years 1932-55;, inclusive.



INTRODUCTION

Saskatchewan is a large Canadian province which
covers an area approximately two and a half times that of the
entire United Kingdom, but boasts a population considerably
less than that of the city of Montreal.

In its half century of existence as a self-governing
province many changes have occurred affecting the welfare of
its population. Not the least beneficial of these was the
institution of the Saskatchewan Cancer Commission which
was created by the provincial government, at the request
of the medical profession, in 1930, to advise on the measures
which should be adopted to ensure notification, diagnosis and
treatment of cancer.

As a result of the recommendations made, the
provincial government provided two well equipped cancer clinics,

one in Regina in the south, and the other in Saskatoon in the



northern part of the province. All physicians practising
within the province and all hospitals receiving government
financial aid were required, by the Cancer Control Act, to
notify all cases of cancer coming within their responsibility.
An additional source of confirmatory information from which
the incidence of cancer in the province could be computed
was the legislation providing for the compulsory examination
by competent pathologists of all tissue removed at operation.
These pathological records are available for survey.

From a modest but ambitious beginning the cancer
organisation developed, and in 1944 attained some degree of
maturity when the Provincial Government introduced and
passed legislation to make the cancer service entirely free
to residents of the province. With the establishment of free
diagnostic and treatment facilities and free hospitalization,
all financial barriers to the early diagnosis and treatment
of cancer were removed.

The clinics form a separate and distinct unit in
the large general hospitals in which they are situated, and are
staffed by full time salaried specialists, including internists,

radiotherapists and a surgeon.




No patient is admitted to the clinics unless he has
been referred by his private physician, and then only when a
diagnosis of cancer has been made or is suspected. This
provision was made to ensure that the efficiency of the clinics
would not be diluted by those members of the public who wished
to avail themselves of a free medical service, but in whom there
was little symptomatic evidence to support a diagnosis of cancer.
Moreover, admission to the clinics without referral would have
defeated the wish of the staff of the clinics to co-operate rather
than 'compete with their colleagues in private practice. The
cancer organisation is based on the goodwill of the profession
as a whole, on its effort to control and improve the diagnosis
and treatment of cancer, and on the belief that the general
practitioner is an integral part of the service and its first line
in cancer detection.

When each patient has been fully inve stifgated in the
clinics, a complete record of his history and the results of his
clinical and ancillary examinations are presented at a daily
staff conference where the diagnoses and the best forms of
treatment are discussed.

Every patient, whether he has received treatment or
not, is expected to return to the clinics for examination at
regular intervals until death. An effort is made to obtain
autopsy examination in as many cases as po.ssible° The

completeness of the review system adopted may be measured by




the fact that, in the present survey on gastric cancer, up-to-date
records were obtained from the clinic charts in all but two
patients, representing a follow-up failure of only one tenth of
one per cent,

When patients arrive at a terminal phase of their disease
and are unfit to come to the clinics for review examination,
their private physicians assume responsibility for their care
and in return for their services and for submitting regular
medical reports, are paid by the Cancer Commission on a
fee for service basis.

The cost of the cancer services in Saskatchewan
has risen steadily each year, and while its total may appear
formidable, it has never exceeded $1.82 per head of the
pbpulation.

The data presented in this review have been drawn

from the records of the Saskatchewan Cancer Commission.

RO




CHAPTER I

THE INCIDENCE OF GASTRIC CANCER

In the voluminous literature relative to the many
problems associated with the study of gastric cancer, there
is a marked paucity of authoritative data on the incidence of
the disease. The comparative absence of information does
not reflect a lack of interest, but is an expression of the
difficulty in obtaining data which would satisfy statistical
demands and which would allow for the calculation of incidence
rates in terms of specific population groups exposed to the
disease. Studies of incidence based on‘the experience of large
hospitals and clinics are unreliable because’ the rates obtained
cannot be related to the population as a whole. Similarly,
mortality records are not a valid source of acceptable data
because they document only those cases in which treatment
has been unsuccessful, and give no indication of the number

of new cases which arise in any one year within a population



of known size and whose age and sex distributions have been
determined. Moreover, mortality data are suspect because
the recorded cause of death in many cases is unsupported by
microscopic or other proof and occasionally may be based
only upon supposition.

The only method whereby a reasonably accurate
incidence of gastric cancer can be ascertained is by the study,
over many years, of the frequency with which the disease arises
in a definite and defined population group. While this is the
obvious approach, it is not readily attainable because cancer,
for the most part, is not a notifiable disease, and few cancer
organizations are equipped to discover all of the cases of cancer
which occur within their province. As a result, information on
actual incidence tends to be fragmentary. It is therefore
important to measure the degree in which the case finding
programme, within a known population group, is successful.

In 1948, Watson conducted a painstaking survey of
the incidence of cancer in Saskatchewan and found that, by
examining all hospital records and pathological records in
the province for that year, eighty-five per cent of patients
with cancer had been referred to the cancer clinics. There
was substantial evidence that of those cases not referred to
the Cancer Commission, the major proportion was of the less
lethal varieties of the disease. It has been estimated that
since 1948, more than ninety percent of patients with cancer

in the province, each year, have been investigated within the




cancer organization. It would appear that with access to the
well documented records of these patients a reasonable estimate
of the incidence of gastric cancer occurring in Saskatchewan
can be made.

For purposes of accuracy the period following the
introduction of the comprehensive and free service has been
taken to form the basis of the calculation of incidence.

Because statistical studies of incidence must necessarily
be limited to the collection of data concerning diagnosed
cases, only those patients investigated at the clinics will be

considered in the analysis.

THE POPULATION IN SASKATCHEWAN

The average population in Saskatchewan during the
period between 1945 and 1955 was 845,000. The proportion
of males to females was 1.1 to one. Sixty-two percent of
the total population was under the age of thirty-five years,
with sixty percent of the males and sixty-four percent of the
females occupying the younger age group (Fig. 1). There was
very little alteration in the age pattern between the years 1945
and 1955, the only notable change being a slight increase in the
proportion of the population over the'age of sixty years, from
10.4 percent to 12.2 percent. It is apparent from this age
distribution that the population of Saskatchewan is predominantly
young and a marked minority is in the age group in which cancer

occurs most commonly., As a direct result of this, it would be



AVERAGE POPULATION 845,000

627 UNDER 35 YEARS
OF AGE

607, MALES UNDER 35
YEARS OF AGE

647 FEMALES UNDER
35 YEARS OF AGE

MALE |-]|
FEMALE |

FIGURE |




expected that the incidence of cancer in general, and of
gastric cancer in particular, would be much lower than
that reported for the population in other geographic regions
in which the age distribution curve exhibits a preponderance

in the older age groups.

CANCER INCIDENCE IN SASKATCHEWAN

During the years between 1945 and 1955 there was
a moderate increase in the total incidence of cancer in the
province of Saskatchewan. The average incidence over the
last five years of the survey was 213 per 100,000 of the
population, with the respective incidences in males and
females being 242 and 181. The total incidence corresponds
with the seven year average incidence of 207.8 per 100,000
reported by Macdonald of Connecticut in 1948, but is
distinctly less than that reported by Dorn (1944) who gave
an incidence rate of 230 new cases annually per 100,000 of
the population. It is of interest to note that in the present
series the incidence in males is much higher than in females
(Table 2). Both Macdonald and Dorn report the incidence
among females to be much higher than in males. In the
Connecticut series, which represents the experience of cancer
incidence in a population of approximately three quarters of a
million people and which corresponds in number to the

popul ation of Saskatchewan, the incidence of cancer of all




AVERAGE INCIDENCE OF ALL PRIMARY

CANCER 1951-55 IN SASKATCHEWAN
213 PER 100,000
MALES 242 PER 100,000

FEMALES 181 PER 100,000

TABLE 1.




INCIDENCE PER

INCIDENCE PER

INCIDENCE PER

YEAR 100,000 BOTH |100,000 MALES (100,000 FEMALES
SEXES (CRUDE) (CRUDE}) (CRUDE]
1945 124 139 109
1946 143 159 126
1947 163 181 142
1948 169 193 143
1949 184 212 154
1950 192 216 167
1951 197 212 182
1952 219 251 186
1953 209 vz44 170
1954 215 244 183
1955 224 259 186

INCIDENCE PER 100,000 ALL CANCER

SASKATCHEWAN 1945-54

TABLE 2




sites in males was 194.4 per 100,000 and in females 221.2

per 100,000. The only reason which can be offered for the
difference in sex distribution of cancer between the Saskatchewan
and Connecticut studies is the marked preponderance of young

females in the general population of the former region.

THE DISTRIBUTION OF CANCER ACCORDING TO SITE IN

SASKATCHEWAN

Examination of the records of the Cancer Commission
reveals that, in the twenty-four year interval between 1932 and
1955 the skin was the commonest site of cancer. Of 23,984
primary cancers in 22,438 patients 21.3 per cent of the lesions
were located in the skin. The gastro-intestinal tract was
primarily involved in 20.5 per cent of the cases, constituting
the second most frequently encountered site of the disease.
(Table 3).

A detailed examination of the relative incidence of
cancer involving the digestive system at various levels reveals
that the stomach is the site of cancer in more than two-fifths

of all gastro-intestinal lesions. (Table 4).

THE YEAR TO YEAR INCIDENCE OF GASTRIC CANCER, WITH

COMPARISON OF CANCER INVOLVING CERTAIN OTHER SITES

(Fig. 4, 5 and 6},

Study of the crude rates of incidence of cancer in

various sites relative to that of gastric cancer reveals the




SITE NUMBER PER CENT

OF CASES OF TOTAL
Skin 5097 21.3
Gastro-intestinal 4917 20.5
Breast 2699 11.3
Lip 2349 9.8
Female Genitalia 2195 9.2
Genitourinary 1956 8.1
Respiratory 1025 4.3
Oral 453 1.9
Bone 349 1.4
Miscellaneous 2944 12.2
Total 23,984 100.0

DISTRIBUTION OF 23,984 PRIMARY CANCERS IN

22,438 PATIENTS

SASKATCHEWAN 1932-55

TABLE 3
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SITE NUMBER PER CENT
OF CASES OF TOTAL
Stomach 2,000 40.7
Colon 1,078 21.9
Rectum and Anus 958 19.5
Pancreas 363 7.4
Gall Bladder:, Bile 293 5.9
Ducts and Liver
Esophagus 201 4.1
Small Intestine 24 0.5
Total 4,917 100.0

DISTRIBUTION OF 4917 SEPARATE PRIMARY

CANCERS OF THE GASTROINTESTINAL TRACT

SASKATCHEWAN 1932-55

TABLE 4
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interesting finding that, from year to year, the incidence of
each regional cancer is similar with the exception of the
disease as it affects the bronchi and lung parenchyma. A
pronounced increase in the incidence of respiratory cancer is
evident during the eleven year period between 1945 to 1955

with the incidence, especially in males, approaching that of
gastric carcinoma in the last year of the survey. It is probable
that this increase each year, is due in greater part to increased
vigilance by the general medical practitioners and improved
diagnosis, rather than to an actual dramatic increase in the

frequency of the disease over the period.

THE SEX INCIDENCE OF GASTRIC CANCER

It is generally recognised that cancer of the stomach
occurs more frequently in males than in females, but there is
considerable disparity between the various estimates of the
comparable incidence. In the Saskatchewan series males were
affected approximately three times more frequently than females.
Calculated on the sex rates of incidence of the disease,; the ratio
of male to female involvement was 2.5 to one. In her survey in
Connecticut, Macdonald (1948) found the sex ratio to be 1.9 to
one, with the incidence in males predominating. One explanation
for the difference between the sex incidence of the disease in
Connecticut and Saskatchewan may be the fact that in the former
area females, and especially those in the older age groups, are

greater in number in the general population, while in the latter
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region, males predominate in number in all age groups.

THE RELATIONSHIP BETWEEN AGE AND INCIDENCE

OF GASTRIC CARCINOMA

Gastric cancer is primarily a disease of middle
age and senescence and occurs with greatest frequency in
those communities in which the life expectancy exceeds the
sixth decade. In Saskatchewan, 87.6 per cent of the patients
with gastric cancer were fifty years of age or more, 64.6 per
cent were sixty years or more and thirty per cent were over
seventy years of age. The incidence of the disease for the
various age and sex groups is shown in Tables 5 and 6. It is
apparent that the risk of developing gastric cancer increases
with age. For males the chance of developing carcinoma of the
stomach between the ages of fifty-five and sixty-four years is
one in 1,430, between sixty-five and sixty-nine years, one in
833 and for those of seventy years of age and over it is one in
588. In females, the risk in each of these respective age groups
is one in 3,330, one in 2,000 and one in 1,250 (Table 7). In a
community in which there is such a preponderance of young
p eople, the incidence rate for those of 35 years of age and over
is of interest (Table 8).

The standardized rates of incidence of gastric carcinoma
in Saskatchewan are presented in Table 9. A comparison between
these and the age-adjusted rates published by Macdonald (1948)

and Boles and Baum (1955) is possible. The average of the




AGE GROUPING
70
Total [25-34 |35-44 | 45-54{55-64 |65-69| and

over
Total Rate 15,7 1.7 6.8 16.8(52.6 | 90.8 |133.7
Male Rate 21.9 1.6 8.4 21.5}67.9 |116.4|171.5
Female Rate 8.9 1.8 5.0 11.3131.4 52.6| 82.2
|

GASTRIC CANCER: RATE OF INCIDENCE PER 100,000

OF POPULATION IN VARIOUS AGE GROUPS

SASKATCHEWAN 1945-55

TABLE 5




Age & sex|1945] 1946] 1947| 1948] 194919501951 ]1952] 1953 | 1954] 1955
S%%E“—l% 11.6]13.2| 15.5/15.8|16.8[16.1|17.3|17.2|16.9|16.6] 16.2
MALE |16.4]18.7| 22.0| 22.4|23.3|21.9|23.6|23.8|24.2|23.8]22.9
25-34 1.5/ 1.5/ 1.0| 1.0| 1.6| 2.1| 1.1} 1.6| 1.6 1.6| 1.6
35-44 | 9.1| 8.3 7.6 6.2| 8.0| 8.5|/12.0] 8.9| 8.6| 5.7| 4.3
45.54 |14.5[ 15.7| 18.3| 20.7(23.9[22.6[26.2|25.0| 26.3[23.8|22.6
55-64 |55.9| 61.5/ 68.1| 71.3]73.3|67.7]66.4[69.7|74.8|61.1|66.3
65-69 |96.8(114,1[135.4[143.2{128.1103.4(102.7[107,5[119.9|117.1|115.7
70 and |31.5/152.4/188.9|172.9|174.8(166.7[184.3[183.0(170.0 |175. 6|178.4
over

FEMALE| 6.1 7.0 8.2| 8.5| 9.6| 9.9]|10.4|10.0| 8.9| 8.6| 8.7
p5-34 | 2.8 2.2 2.4| 1.6| 2.2| 1.6| 1.6{ 1.1| 0.8| 0.8| 0.8
35-44 | 3.7 4.4] 2.8| 3.5\ 3.7| 5.3| 4.5 7.0| 7.4| 3.1| 1.8
45.54 | 8.8 8.9 8.1| 8.1|11.7|13.6|13.5|13.4| 11.7| 7.3] 5.1
55-64 |26.9| 26.9 33.8| 34.9]38,3[32.5]31.3|29.0| 26.7|34.1|37.9
65-69 |32.1| 48.3] 56.5[47.9|49.2(53.4| 69.2| 59.2| 49.8|46.9|45.5
70 and |49.6| 62.8 79.0{86.3(91.1[93.6|95.5|88.8| 74.9}82.9| 86.9
over

GASTRIC CANCER: THREE YEAR MOVING AVERAGE

OF INCIDENCE RATES PER 100,000 BY AGE AND SEX

SASKATCHEWAN 1945-55

TABLE 6




SEX AGE GROUP INCIDENCE
(YEARS)
55 - 64 1in 1,430
Males 65 - 69 1 in 833
over 70 1 in 588
55 - 64 1 in 3,330
Females 65 - 69 1in 2,000
over 70 1 in 1,250

THE RISK OF DEVELOPING GASTRIC
CANCER INCREASES WITH AGE

TABLE 7




YEAR INCIDENCE MALE FEMALE
RATE OVER INCIDENCE INCIDENCE
35 YEARS OF AGH]
1945 32.3 41.4 20.1
1946 33.1 33,1 19.9
1947 39,6 57,1 17.5
1948 50.3 66.8 29.4
1949 35.1 45,3 22.6
1950 45,1 61.5 25,1
1951 43.6 53.7 31.5
1952 43.5 58.0 26,4
1953 41.6 56.6 23.8
1954 39.2 54,7 21.3
1955 42,5 57.3 25.2

GASTRIC CANCER: INCIDENCE PER 100,000 ( CRUDE

RATE} IN POPULATION OVER 35 YEARS

SASKATCHEWAN 1945-55

TABLE 8,




YEAR

1945|1946 [1947| 1948{1949 [1950 | 1951 {1952 {1953 |1954

1955

TOTAL [10.9|11.0 |12.6{15.9|11.4 |14.7 (13.4 [13.3{14.213.

1

14.

1

MALE 14.6(15.0 ({19.0(21.8|15.5|20.7 |17.4 {18.8]20.618.

6

20.4

FEMALE | 6.8] 6.3 | 5.3} 9.1| 6.7} 7.8| 8.7 7.1{ 6.9 7.

3

7.0

GASTRIC CANCER: STANDARDIZED RATES OF INCIDENCE

SASKATCHEWAN 1945-55

TABLE 9.




age-adjusted incidence over the last five years of the
Saskatchewan study is 13.6, the seven year average in

the Macdonald survey is 15.6 and the average of the regional
investigations conducted by the National Cancer Institute of

the United States repofted by Boles and Baum (1955) 34.7 and
26.4 respectively in the years 1937 and 1947. In Connecticut

the age-adjusted incidence rates for females is considerably
greater than that in Saskatchewan (10.7 in comparison with 7.4}
but the rates for males 20.5 and 19.2 respectively, are
reasonably comparable. The greater overall incidence of the
disease in Connecticut as compared with that in Saskatchewan
appears to be due mainly to this greater incidence among females
and may reflect the greater proportion of females within the cancer
age group in the general population in that State. The marked
overall greater incidence in the ten separate surveys conducted
by the American National Cancer Institute and the greater meale
and female incidence is not so readily explained. The disparity
in the figures in the latter surveys may be related to the method
of case reporting. Complete reliance was placed on the voluntary
notification by physicians in, and the hospital records of, the ten
metropolitan areas studied, and although a high proportion of tile
cases was proved histologically, many were accepted only on
clinical grounds. Even taking into consideration the possible
differences in incidence of gastric carcinoma in the various

races represented in their cities, the range of incidence of



14.9 to 30.5 per 100,000 in the separate areas surveyed,

appears to be too wide to be readily acceptable as true

incidence rates. Boles and Baum (1955) are conscious of

the difficulty of explaining these differences, but erroneously
draw the analogy of the review by Stocks (1953) ‘in which the
comparative mortality figures are given for cancer of the stomach
in aggregates of rural districts of North Wales and parts of
England during the period between 1921 and 1949. Mortality

and incidence rates are not comparable.

!




CHAPTER 2

DELAY IN DIAGNOSIS OF GASTRIC CANCER

The delay in diagnosis has proved to be a
convenient hook on which to hang the responsibility for the
poor results of surgical therapy for carcinoma of the stomach.
Medical literature abounds with repeated pleas for earlier
diagnosis, but despite all efforts to impress upon the public
the importance of seeking medical advice when the first
symptom arises, there is little evidence that patients are
consulting their medical advisers at an earlier stage. Harvey
et al (1951) following an analysis of 34 years' experience of
cancer of the stomach at the Presbyterian Hospital, New York,
were disturbed by the fact that the duration of symptoms, before
medical consultation, was as long in the later years of the study
as in the earlier years. Welch and Allen (1948) commented on
the same lack of improvement in two consecutive ten year

studies from the Massachusetts General Hospital.




The responsibility for delay in diagnosis does
not lie only with the patient. Harvey et al (1951} commented
on the culpability of the medical profession. They found that
in half of all their cases the physician was responsible for a
longer period of delay than was the patient. Boyce (1953)
reported a similar experience in three consecutive series of
cases.

In Saskatchewan, in the interwval between 1932 and 1951
there was little evidence that the total duration of time between
the onset of the first symptom and the time of treatment was
materially lessened. An average delay of between nine and
ten months was the rule, the median duration being six months.
Between 1952 and 1955 the average period of delay was just less
than eight months, the median being five months (Table 10).

The greater culpability for this delay was that of the patient in
all the periods. The doctors of the province were responsible
for a median delay of little more than one month.

Incrimination of the patient and the doctor in respect
of delay in diagnosis does not cover the whole field of
responsibility. Some account of the role played by the disease
itself has to be considered. Carcinoma of the stomach does not
produce any characteristic syndrome in its early stages of
development. Frequently the symptoms may be referable to other
parts of the gastro-intestinal tract and not to the stomach itself.
(Weiner 1933, Jordan and Hill 1932, Wilbur 1935). Although

the significance of a change in symptomatology in a patient who




DELAY IN DIAGNOSIS AND TREATMENT

Duration in
months from

Duration in
months from

Duration in
months from

PERIOD
onset of the onset of the the first
first symptom| first symptom|{medical
to treatment | to the first consultation
consultation [to treatment
with a doctor
AverageMedianjAverageMedian/Average|Median
1932-36 8.9 6.0 6.0 5.0 2.8 1.0
1937-41 9.0 6.0 5.1 3.0 5.3 1.0
1942-46 10.2 6.0 6.3 3.0 4.1 2.0
1947-51 10.0 6.0 5.4 2.0 4.0 g..0
1952-55 7.6 5.0 4.4 3.0 3.2 1.0

GASTRIC CANCER:

THE PERIODS OF DELAY BETWEEN

THE ONSET OF THE FIRST SYMPTOM AND TREATMENT

IN YVARIOUS YEAR GROUPS

SASKATCHEWAN 1932-55

TABLE 10



has a long history of duodenal ulcer is recognised by most
clinicians, (Jordan 1938), the fact that a carcinoma of the
stomach may develop silently in such a patient, without any
alteration of symptoms,; is perhaps less widely appreciated.
No longer can we assume that a patient with duodenal ulcer
has comparative immunity to gastric cancer. From time to
time patients who have had complete freedom from gastro-
inte stinal complaints are found at autopsy to have large gastric
cancers which have already metastasised. In these cases, even
the recommendation given by Bayle in 1833 and re-emphasised
by Collins (1938) to make the diagnosis when the patient is
asymptomatic, might not result in an early enough diagnosis
to permit cure. Wangensteen (1951) has estimated that a period
of twenty months may elapse between the beginning of the disease
and the onset of its first symptom.

Ketch (1937) described three phases of gastric cancer.
The first of these is the period of absolute latency, the second
the period of relative latency and the third the period of apparent
disease. Over the past two decades there has been a considerable
effort to diagnose the condition during the period of absolute
latency. Several workers have attempted to demonstrate
asymptomatic gastric cancer by screening large numbers of
the public in a manner similar to that of mass photofluorography
of the chest. Dailey (1947) found no individual with gastric

neoplasm in a radiological survey of 500 asymptomatic men




over the age of forty-five years. In the studies by St. John
et al (1944) there was an incidence of only 1.24 gastric cancers
per thousand patients examined. Roach et al (1952) conducted
a similar survey of patients attending the out-patient department
of the Johns Hopkins Hospital. Of 9,072 cases only one gastric
cancer was found for every 476 examinations made. Only one
of the patients found to( have gastric cancer was asymptomatic.
These studies, while laudable in their intent, proved that mass
screening of the stomach in a search for neoplasm was not
practicable because of the cost and the extremely small yield.
Cancer detection centres have been set up in various
parts of the United States of America to investigate, thoroughly,
large numbers of asymptomatic persons at six monthly intervals
in a search for early cancer. In the University of Minnesota,
where a cancer detection centre has been established since 1948,
a total of 7,074 supposedly well people have been examined and
tested for gastric acidity. Most of these people have been re-
examined at yearly intervals with aspiration of gastric juice for
testing at each examination. By this method nineteen patients
were found to have gastric cancer., At the time of discovery of
their disease twelve were still asymptomatic, three had developed
mild gastric symptoms and four had marked symptoms. Orne
patient had inoperable gastric cancer. Of the twelve asymptomatic

patients eight had tumour confined to the stomach, with no



metastases. Two of the three patients with mild symptoms
had no extra gastric spread. All of the frankly symptomatic
patients had tumour involved regional lymphatic glands.

In the light of this evidence, it is possible that a
more rational approach to the problem of the detection of
gastric cancer in the early and asymptomatic phase would
be the repeated investigation of patients who are known to

have conditions considered to be precancerous.




-CHAPTER 3

PRECURSORS OF GASTRIC CANCER

The incidence of gastric carcinoma in individuals
with pernicious anaemia and achlorhydria is higher than in
persons of similar age and sex distribution who exhibit no
evidence of these two pathological states. The evidence
supporting the claim that gastritis and gastric polypi are

also gastric cancer precursor conditions is less definite.

PERNICIOUS ANAEMIA

Although the clinical features of pernicious anaemia
were first described by Thomas Addison in 1885, Combe,
three years eariier published a report on several patients who
undoubtedly had pernicious anaemia and in whom, at autopsy,
he observed changes in the digestive tract which he believed to
be significant. In 1860, Austin Flint also remarked on the

signs of degenerative disease of the gastric mucosa and on the



achlorhydria which accompanied, or was part of, the pernicious
anaemia syndrome. Jones (1855) described a case of ""extreme
w asting of the secretory structure of the stomach coinciding with
like wasting of the blood, without any apparent cause."

The relationship between pernicious anaemia and gastric
mucosal changes was established by Samuel Fenwick (1870, 1877).
He described the pale smooth mucosa, the atrophy of the glands
and the infiltration of the involved area with lymphocytes.

Similar changes were described by Quinke (1877) and Nothnagel
(1879). Further studies of these changes were made by Magnus
(1938} and Cox (1943). Hyperplasia was observed by Olsen (1945)

to be present in eighty-five per cent of the mucous secreting cells
described by Cox. The term hyperplasia included such changes

as irregularity of the mucous cells, irregularity of size and position
of the nuclei, hyperchromatism of the nuclei and the presence of
occasional mitotic figures. These changes were considered by
these authors to be related to the development of cancer.

Quinke was the first to demonstrate an apparent
relationship between pernicious anaemia and gastric carcinoma,
and described the first recorded case in which the two conditions
co-existed. Since then numerous reports have appeared in the
medical literature in which individual cases exhibiting both
diseases simultaneously have been described. These reports
have been reviewed by Cotte (1938), Kaplan (1945), Washburn
(1938) and Jenner (1939). These authors are convinced that an

association between the two diseases has been established.




Jenner (1939) was perhaps the first to demonstrate that the
association between the two conditions was not accidental.
In a series of 181 patients with well established pernicious
anaemia he found eight patients (4.4 per cent] who also had
carcinoma of the stomach. He calculated that this incidence
was twelve times as frequent as in the rest of the living
population of the same age and sex.

Doehring (1942) found the co-existence of carcinoma
of the stomach in 1,014 cases of pernicious anaemia to occur
in 1.6 per cent, thus representing an incidence five times
greater than that occurring in the general population over the
age of forty-five years (Collins et al 1941). Various reports
from the Mayo Clinic by Griffin (1923) Connor (1933) Washburn
(1938} and Doehring (1942) reveal a steady increase in the
incidence of cancer of the stomach occurring in patients also
suffering from the Addisonian type of anaemia. The great
increase in the life expectancy of patients with pernicious
anaemia since the introduction of liver therapy in 1926 is
generally offered as the explanation for this apparent increase
in gastric cancer morbidity among them. Before the introduction
of liver therapy, most patients afflicted wére dead within three
years. This short survival did not permit the development of
many complications, gastric cancer possibly being one of them.

Rigler et al (1945) published a report of their

r adiological investigation of 211 patients who had well established



pernicious anaemia. Most of these patients had twice yearly
x~ray studies of their stomachs and during the period of
investigation seventeen were found to have developed cancer

of the stomach. This is an incidence which, calculated by the
method of Collins (1941) is approximately twenty-seven times
greater than that occurring in a comparable group of individuals
without pernicious anaemia. It is of interest to contrast this
result with that of the mass radiological study of St. John et

al (1944) in which the incidence of gastric cancer in asymptomatic
individuals was 1. 24 per one thousand persons examined.
Hitchcock (1955) reports that the incidence of gastric cancer in
those patients with pernicious anaemia followed at the University
of Minnesota Cancer Detection Centre was 18.3 times greater than
the expected national incidence.

Cotte (1938) compiled all the published data concerning
the association between pernicious anaemia and cancer in all sites.
He found that the stomach was the primary site in ninety-three of
one hundred and seven cases, or eighty-six per cent of the entire
series. Because he estimated that cancer of the stomach
i'epre sented only twenty to forty per cent of all cancers in the
general population, the marked predilection for this organ in
patients with pernicious anaemia was considered to represent a
link in the chain of corroborative evidence of the association
between the two diseases.

Kaplin et al (1945) studied all the cases of carcinoma



of the stomach, colon and rectum which they found in a series
of 43,021 consecutive autopsies performed in the University of
Minnesota Hospitals. Of 293 patients who had pernicious anaemia,
they found thirty-eight had co-existing carcinoma of the stomach,
seven had gastric polypi and only four had cancer of the colon or
rectum. They stated that statistical analysis revealed that only
twelve cases of gastric cancer would have been expected and that
the probability that the observed number was due to chance alone
was less than one in a billion.

The careful studies by Mosbech (1953, 1954) and
Videbaek and Mosbech (1954) indicate that pernicious anaemia
may be an inherited defect which is localized in the gastric
mucosa. From their data it would appear reasonable to conclude
that gastric cancers complicating pernicious anaemia may also be
genotypic, depending on a common inherited predisposition to the
two diseases. The gastric mucosal atrophy which accompanies
pernicious anaemia is irreversible and is unaffected by liver or
vitamin B]2 therapy [Dorg (1950), Fink (1953}, Magnus (1938},
Meulengracht (1939), Cox (1943), Feyrter (1952), Palmer (1953)]
and constitutes a long term threat to the patient's life by providing
a fertile bed in which precancerous polypi and overt malignancies

are prone to develop. (Rubin 1955)

ACHLORHYDRIA

From 1879, when Van der Velden first recognized the

association between achlorhydria and gastric cancer, until recently,



it was assumed that the anacidity arose as a direct result of the
tumour. Comfort (1937, 1947, and 1948) however, in reviewing
a group of patients upon whom at least one gastric analysis had
been done two or more years before a diagnosis of cancer of the
stomach had been made, demonstrated that the reverse of this
sequence was nearer the truth and that the achlorhydria was
probably a forerunner of the gastric neoplasm.

This and other similar evidence led Hitchcock (1955)
and his associates at the University of Minnesota Hospitals to
test the value of achlorhydria and hypochlorhydria as a screening
procedure for persons likely to develop gastric cancer. By
observing a large number of achlorhydric persons of fifty years
of age and more, over a number of years, they found that the
incidence of cancer of the stomach in that selected group was
3.2 times greater than the expected incidence. In the hypochlorhydric
patients the incidence was 2.6 times greater than that expected.
Of nineteen gastric cancers found, twelve were asymptomatic.

In eight of these (sixty-six per cent) the gastric neoplasm was
confined to the stomach, whereas in the seven patients, who had
associated symptoms, the tumour had extended to the regional
lymphatic glands in five.

These studies would indicate that a reduced level of
free hydrochloric acid in the stomach may constitute a continuing
threat to the well-being of an individual and increase his chance

of developing gastric cancer. Moreover, they would suggest



that by frequent observation of patients of this type, it might
be possible to detect early neoplastic changes within the stomach
and by instituting adequate treatment before the patient became

symptomatic increase the salvage rate from the disease.

ATROPHIC GASTRITIS AND GASTRIC POLYPI

The theory of the role played by chronic atrophic
gastritis in the aetiology of cancer of the stomach has been based
upon the high coincidence of the two conditions in surgically
resected stomachs and in autopsy material. The initial evidence
presented by Orator (1925) and Hurst (1929) was supported by
Konjetzny (1942) whose photographic demonstration of atrophic
gastritis with pronounced polypoid changes merging into carcinoma
made it difficult to disregard completely the possibility of the
association of the two conditions. On the other hand, studies by
Guiss et al (1943), Wanser (1939) and Hebbel (1943), did not
confirm the relationship and Stout (1943 and 1945), while he did
not deny that a possible association did exist, could not demonstrate
any actual progression from altered mucosal glands to frank
carcinoma.

Chronic atrophic gastritis is found as a concomitant
not only of gastric cancer (Schindler 1923 and 1941), but also
of gastric polypi (Hay 1953} and in patients with pernicious
anaemia. The incidence of gastric polypi in patients with
pommicipus anaemia [Saltzman (1931), Rhoads (1941} and Brown

(1934)
(1934)] and in those with gastric cancer (Hay 1956) is high.



With the knowledge that a common factor in all of
these four conditions is an abnormally low level of free gastric
hydrochloric acid and that the incidence of gastric cancer is high
in the presence of achlorhydria and hypochlorhydria, it would
appear that more than a coincidental relationship between all of
the conditions exists and that possibly atrophic gastritis and
gastric polypi, whether they arise as part of the pernicious
anaemia syndrome or not, play a role in the developmental
pattern of gastric cancer.

THE RELATIONSHIP BETWEEN ABO BLOOD GROUPS AND
GASTRIC CANCER

The suggestion that there might be a relationship
between the ABO blood groups and certain diseases has recurred
in the medical literature since 1921 [Buchanan (1921), Alexander
(1921}, Johannsen (1925), Goldfeder (1937) and Ivey (1946)] s
but, until Struthers (1951) reported on an excess of Group A
among children dying with bronchopneumonia, no significant
association was demonstrated. Aird and his associates, in
1953, were the first to show statistical significance in the
association between gastric cancer and blood group A.
Confirmation of this relationship has been reported by Clarke
(1955}, Buckwalter (1956) and Canonico (1955). In 1956 Aird
and Creger presented evidence to support a relationship between

blood group A and pernicious anaemia. This observation




combined with that on the blood group association with

gastric cancer adds further to the evidence supporting an
association between pernicious anaemia and carcinoma of

the stomach. It is possible that both conditions are related
directly to the occurrence of group A and only indirectly to

each other. Peebles Brown (1956) and Aird (1954} demonstrated
that there was a higher incidence of group O in patients with
peptic ulcer than in the general population.

Whereas Aird, Peebles Brown and others have
assumed that it was the pathological type of the upper gastro-
intestinal disease which was related to the ABO blood group,
Jennings (1956), Balme (1957) and Billington (1956 (a) and
1956 (b) ) presented evidence to support the theory that the
association was between the site of the lesion within the stomach
and the blood group. They believed that the pathological type of
the lesion, whether benign or malignant, was irrelevant. They
found that in carcinoma of the body of the stomach group O was
predominant and that group A was more commonly associated
with cancer of the antrum and prepyloric areas. Benign gastric
ulcer behaved in a similar way, with simple ulcers in the antrum
and prepylorus tending to be associated with group A and simple
ulcers proximal to the angulus with group O. The overall apparent
relationship between gastric cancer and group A, and between

benign ulcer and group O resulted from the fact that most cancers



have been found to occur in the distal part of the stomach (in
lesions of which group A predominates) and most benign ulcers
in the body of the stomach in which group O is predominant.

The investigation into the relationship between blood
groups and gastric disease is still in its early phase, but it gives
promise of yielding a new basis to the understanding of the etiology
of gastric cancer and peptic ulcer. Whatever the co-relationship
may be, it is unlikely to be a remote one. Although the term
""blood group' designates a certain property of blood, it is not a
property which is peculiar to blood alone. It has been shown that
the fixed tissue cells of the entire body exhibit the same group
specific characteristics as the blood cells [_Witebsky (1929,
Witebsky and Okabe (1927), Kritschewsky and Schwar zmann (1927)]
but that the concentration of the group specific substances differs
considerably in various organs. The brain contains very little.
The pancreas and gastric and intestinal mucosa are rich in them
and indeed may have a concentration greater than the blood cells.
Saliva and gastric juice are characterised by a high content of the
group specific substances in about eighty per cent of all human
beings, but approximately twenty per cent of individuals fail to
secrete them [Putkonen (1930), Lehrs (1930) and Friedenreich
(1938)] . Secretion and non secretion are constant and inherited
properties and the gene of secretion is dominant over that of non-

secretion (Schiff 1932).



The blood group substances are muco-polysaccharides.
It seems unlikely that they are either carcinogenic or ulcerogenic
compounds. It would be much more in character for muco-
polysaccharides to be concerned with protection against disease
rather than with its causation, and that, while all the blood group
substances would protect against gastric cancer and peptic ulcer,
groups A and B protect more effectively against ulcer and groups
O and B against cancer of the stomach.

The interesting question arises whether there is any
relationship between the ability of the stomach and intestine to
secrete blood group specific substances and the development of
pathological conditions of these organs. Research into this facet
of the problem would be of value.

Using the clinical material available in the Regina
clinic of the Cancer Commission and the records of the Grey
Nuns' Hospital, a survey of ABO blood groups and their
relationship to cancer in various sites within the body was
made. The distribution of blood groups within the province
was obtained from the records of the Red Cross Blood Transfusion
service. Statistical analysis demonstrates significance in the
relationship between gastric cancer and group A, and there is
borderline significance between group O and peptic ulceration.
No significance was discovered between ABO blood groups and

the other specified conditions.



ABO Blood Grouping in General Population

AB

Number

Per cent

Number

Per cent

Number

Per cent

Number

Percent

10,070

44 .53

9,280

41,04

2,332

10.31

933

4.12

THE DISTRIBUTION OF ABO BLOOD GROUPS IN THE GENERAL

POPULATION OF THE SOUTHERN PART OF SASKATCHEWAN

TABLE 11
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CHAPTER 4

DIAGNOSIS OF GASTRIC CANCER

The great need for the recognition of gastric cancer
at a stage when effective surgical treatment can be given is
obvious. The difficulties of its detection at an early stage in
development, and the advantages of anticipating the onset of
the condition, in groups of patients who appear to have a
predisposition to it have been discussed.

There are many symptoms which may be associated
with gastric cancer, but none of them is peculiar to that disease
alone, and none by itself allows confident differentiation from
benign conditions of the digestive tract or from diseases of certain
other systems. Reviews of large groups of patients with gastric
cancer have been conducted by various investigators and all of
them have found the symptom pattern of the disease to be similar,
I:Jemerin (1952), Harris (1936), Marshall (1937}, Levitt (1938),

Harnett (1947) and Walters (1943)



The patients in the Saskatchewan series do not
differ materially in this respect. Pain was the most frequent
first symptom (Table 14), arising as a first warning of abnormality
in 47.5 per cent, an incidence similar to the 47.9 per cent
reported by Harnett (1947). Anorexia and the sensation of
postprandial fullness each occurred as the first symptom in
approximately one tenth of the patients.

It is of interest to assess the impact, or alarm index,
of the various first symptoms upon the patients in terms of
causing them to seek medical advice (Table 15). Almost three
fifths of all the patients in whom pain was the presenting symptom
sought medical advice within three months of the onset and more
than three-quarters of them within the first six months. Less
than thirteen per cent tolerated pain for more than one year without
consulting their medical advisor. The other leading first symptoms
of anorexia, postprandial fullness, weakness and vomiting gave rise
substantially to no greater or lesser degree of concern on the part
of the patient. Haematemesis and gross melaena were regarded by
the patient as being sufficiently dramatic to warrant immediate
attention. These latter symptoms occurred as the initial warning
in only one per cent of the patients.

Few patients presented with only one symptom. An
analysis of the incidence of the most frequently occurring groups
of symptoms is given in Table 16. Anorexia, weakness and loss

of weight was the most commonly occurring triad of symptoms.



FIRST SYMPTOM FREQUENCY
(PER CENT)
No Symptoms 0.2
Pain 47.5
Anorexia 11.6
Postprandial fullness 9.7
Weakness 7.5
Vomiting 6.6
Dysphagia 3.0
Loss of Weight 2.6
Constipation 2.0
Nausea 1.6
Diarrhoea 0.9
Haematemesis 0.8
Palpable Mass 0.6
Regurgitation 0.4
Melaena 0.2
Other 0.6
Unstated 4.2

GASTRIC CANCER: THE FIRST SYMPTOM IN GASTRIC CANCER

SASKATCHEWAN 1932-55

TABLE 14



DISTRIBUTION OF PATIENTS

(PER CENT)
DURATION OF SYMPTOMS FR(M
FIRST SYMPTOM| TOTAL ONSET TO TREATMENT
PER (MONTHS)
CENT
Less 13
than 111 -3 4 -6}7 - 12 and
month over
Pain 100.0 27.4 |1 30.8 {17.7 j11.5 |12.6
Anorexia 100.0 22.1 139.2 }19.1 J11.1 8.5

Postprandial fullness| 100.0 23.9 |35.3 [16.2 [12.6 {12.0

Weakness 100.0 25.0 | 27.3 [18.0 [15.6 {14.1
Vomiting 100.0 30.1 |36.3 [15.0 [13.3 5.3
Haematemesis 100.0 92.9 - - - 7.1
Palpable mass 100.0 20.0 |30.0 |10.0 [40.0 -
Melaena 100.0 100.0 | - - - -
All others 100.0 45,3 125.1 |13.5 |13.1 3.0

GASTRIC CANCER: FIRST SYMPTOM RELATED TO
THE INTERVAL BETWEEN THE ONSET OF THE
SYMPTOM AND FIRST REPORTING FOR TREATMENT

SASKATCHEWAN 1932-55

TABLE 15



FREQUENCY

SYMPTOM
(PER CENT)

Anorexia Weakness

. . 15.7
Loss of weight Pain
Anorexia Weakness 14.1
Loss of weight Constipation )
Anorexia Pain 8.9
Loss of weight Palpable mass )
Anorexia Weakness 6.0
Loss of weight Vomiting )
Anorexia Weakness 5 7
Loss of weight Postprandial fullness )
Vomiting Nausea 3.9
Postprandial fullness Pain )
Anorexia Vomiting 3.8
Loss of weight Postprandial fullness )
Anorexia Vomiting 3.7
Loss of weight Nausea )
Weakness Pain 3.7
Loss of weight Palpable mass )
Vomiting Nausea 3.2
Postprandial fullness Constipation )
All other combinations 31.3

GASTRIC CANCER: FREQUENCY OF FOUR-FOLD

SYMPTOM GROUPING

SASKATCHEWAN 1932-55

TABLE 16




It is possible that anorexia, with the resultant reduced

nutrition of the patient gave rise to the other members of the

triad, weakness and loss of weight. Associated anaemia may

also have contributed towards the weakness of the patient. More
than ninety per cent of all the patients in the series had lost weight.
In thirty per cent the loss was no greater than one-tenth, and in
just over two fifths the loss was between ten and twenty per cent

of the normal body weight, (Table 17).

The incidence or degree of the weight loss had little
relationship to the site of the primary tumour within the stomach
(Table 18}, or to the presence or absence of extra gastric spread
of the disease (Table 19). A similar lack of relationship existed
between the degree of weight loss and the level of free hydrochloric
acid in the stomach at the time of the patient's fir st examination
(Table 20}.

Data on the haemoglobin levels in 92.2 per cent of
the patients were available. In more than fifty per cent of the
known cases the anaemia was of a significant order (Table 21).

The haemoglobin level appeared to be uninfluenced by
the site of the lesion (Table 22). The type of the lesion however,
did have an influence (Table 23}. When ulcerative, polypoid and
infiltrative lesions were compared, it became evident that
ulcerative and polypoid cancers were more commonly associated
with gross anaemia than infiltrative lesions. A minority of the

patients with infiltrative disease had significant anaemia. The



WEIGHT L.OSS
(PER CENT OF NORMAL

DISTRIBUTION OF
PATIENTS BY WEIGHT

BODY WEIGHT) LOSS (PER CENT)
None 7.3
1 - 10 30.3
11 - 20 41.6
21 - 30 17.3
30 and greater 3.5

GASTRIC CANCER: THE INCIDENCE AND DEGREE

OF WEIGHT LOSS.

THE DATA WERE AVAILABLE

IN SEVENTY PER CENT OF PATIENTS

1400 CASES

SASKATCHEWAN 1932-55

TABLE 17

’
[Se




Weight loss
(Per cent of normal body weight)
Site
No 30
weight 1 -~101}11 -201} 21 - 30 and
loss greater
All sites 7.3 30.3 41.6 | 17.3 | 3.5
Prepylorus 8.3 30.4 40.8 16.9 3.6
Antrum 5.2 26.5 47,1 18.1 3.1
Lesser curvature 8.0 34.5 38,7 16.5 2.3
Greater curvaturg ,; ¢ 28.4 44,3 | 11.3 2.4
and fundus
Body 3.9 35.1 44,2 | 10.4 6.4
Cardia 3.6 27.9 37.8 27.1 3.6
Whole stomach 3.0 19.4 43,3 29.8 4.5

GASTRIC CANCER: THE RELATIONSHIP BETWEEN THE SITE

OF THE GASTRIC NEOPLASM AND THE WEIGHT LOSS,

CALCULATED AS A PERCENTAGE OF THE PA TIENTS'

NORMAL WEIGHTS., THE DATA WERE AVAILABLE IN 1159

(58.8 PER CENT OF TOTAL NUMBER OF CASES)

SASKATCHEWAN 1932-55

TABLE 18



Weight loss
(Per cent of Normal Body Weight)
No 30
weight | 110 [11-201 21 -30) g
loss greater
All patients 7.3 30.3 41.6 17.3 3.5
No metastases 9.7 36.9 41.7 8.3 3.4
Positive nodes 8.0 35.2 | 41.8 | 12.4 | 2.6
only
Liver metastases 7.7 25,8 43.9 20.6 2.0
only
Postive glands and| ¢ o 29.8 | 35.8 23.0 | 4.5
other metastases
Multiple metastses ¢ g 34.4 | 27.7 27.6 | 4.3
(unspecified)
Other 7.5 29.8 40.3 19.4 3.0

GASTRIC CANCER: THE RELATIONSHIP BETWEEN METASTASES
AND WEIGHT LOSS, THE LATTER CALCULATED AS PER CENT

OF THE PATIENTS' NORMAL WEIGHTS., THE DATA WERE
AVAILABLE IN 1061 PATIENTS (53.0 PER CENT OF TOTAL GROUP)

SASKATCHEWAN 1932-55

TABLE 19



V&;elght Free hydrochloric acid levels in stomach
oss
calculated All Not Achlor- |hypochlor} Normal |Hyper-
as percenf cases stated hydria hydria acidity lacidity
of normal with with with with
per cent | . . . . . . . .
body histamineghistaminelhistaminelhistaming
weight er cent |per cent
Total 100.0 100.0 100.0 100.0 100.0 100.0
T tary 5.0 4.3 5.4 5.5 7.5 3.3
loss
0-5 7.0 3.3 9.3 6.2 13.4 10.0
5~ 10 14.0 9.6 16.8 18.5 14.9 13.3
10 - 15 16.0 12,7 i8.1 15.1 22.4 20.0
15 ~ 20 13.0 10.0 14.8 16.4 14.9 6.7
20 - 25 8.1 7.3 9.6 4.8 4.5 6.7
25 - 30 4.6 4.5 4.6 4.8 4.5 -
30 - 35 1.4 1.5 1.2 2.7 - -
More
0. 0.7 0. 0.7 3.0 3.3
than 30 K K
Unstated 30.0 46 .1 19..1 25.3 14.9 36.7
]

GASTRIC CANCER: RELATIONSHIP BETWEEN GASTRIC FREE

HYDROCHLORIC ACID AND WEIGHT LOSS.

THE DATA AVAILABLE

IN 923 PATIENTS (46.1 PER CENT OF TOTAL NUMBER OF CASES)

SASKATCHEWAN 1932-55

TABLE 20




HAEMOGLOBIN LEVELS

PERCENT OF NORMAL TAKEN AS 15.6 GM.

Less
than [30-39 {40-49 {50-59 {60-69 |70-79 |80-89 {90-100
30
Number 24 63 108 170 274 346 312 547
Per Cent| 1.3 3.4 5.4 9.3 14.9 18.31 17.6] 29.8

GASTRIC CANCER: DISTRIBUTION OF HAEMOGLOBIN

LEVELS AT THE TIME OF ADMISSION TO CLINIC

OBSERVATION IN 1844 CASES

SASKATCHEWAN 1932-55

TABLE 21




HAEMOGLOBIN LEVELS

SITE PERCENT OF NORMAL TAKEN AS 15.6 gm.
OF T -
ess
LESION | 1. 130-39| 40-49|50-59| 60-69]|70-79|80-89(90-100
30

All Cases 1.3 3.4 5.4 9.3 |14.9 18.3|17.6 |29.8

Prepylorus| 1.3 4.5 7.8 110.9 |12.2 17.7116.8 [28.8

Antrum 1.6 5.8 6.3 9.5 |17.4 16,8 11.0 [31.6
Lesser

Curvature 1.6 4.0 4.2 8.2 116.0 19.2116.0 130.8
Greater

Curvature 0.7 - 5,2 4.6 119.3 21.3]120.6 |28.3
& Fundus

Body - 0.7 5.7 14.9 [15.6 17.0117.0 {29.1
Cardia 1.1 2.6 4.8 9.6 (12.2 21.2120.5 {28.0
Whole

Stomach 1.9 1.9 6.7 6.7 {13.4 15.2119.0 {35.2

GASTRIC CANCER: DISTRIBUTION OF HAEMOGLOBIN LEVELS

ACCORDING TO THE SITE OF THE PRIMARY TUMOUR. DATA

AVAILABLE IN 1723 PATIENTS (86.2 PERCENT OF TOTAL
NUMBER OF CASES).

SASKATCHEWAN 1932-55

TABLE 22



HAEMCGLOBIN LEVELS
TYPE PERCENT OF NORMAL TAKEN AS 15.6 gms.
OF

TUMOUR|} Less
Than|30-39{40-49 |50-59 60-69 |70-79 {80-89 |90-100

30

Polypoid 0.7 1.4 4.9 113.9 | 20.3 17.5|14.7 | 26.6

Ulcerating| 1.3 3.4 5.6 |10.2 | 14.5 17.1113.8 | 34.1

Infiltrating| - 0.9 4.5 4.5 | 11.5 16.1)22.2 |40.3

Linitis 2.9 8.8 2.9 2.9 8.8 11.8111.8 | 50.1

Cancer or
Benign - 6.7 - 6.7 13.3 - |40.0 {33.3
Ulcer

GASTRIC CANCER: HAEMOGLOBIN LEVELS RELATED TO THE
TYPE OF LESION. DATA WERE AVAILABLE IN 972 CASES
(48.6 PER CENT OF THE TOTAL NUMBER OF CASES)

SASKATCHEWAN 1932-55

TABLE 23



number of patients with linitis plastica for whom data on
haemoglobin levels were available, was too small for
comparative study. No correlation between the degree of
anaemia and the presence or absence of occult blood in the
stool could be made because an insufficient number of the
patients had their faeces tested for blood.

Table 24 demonstrates the relationship between
haemoglobin levels and the presence or absence of metastases.
More than two-thirds of the patients who had no metastatic
disease and more than half of those in whom the metastases
were to regional lymphatic glands only, did not have significant
anaemia. Patients with liver secondaries had the greatest degree
of anaemia.

While a large number of patients complained of
indigestion and heartburn, there appeared to be no constancy
of definition of these terms. To some the former meant slight
to moderate discomfort after e als, often associated with the
sensation of postprandial fullness and accompanied by belching.
To others indigestion meant actual pain of moderate or greater
severity, frequently of gnawing type and relieved by vomiting.
Heartburn to most of them meant retrosternal discomfort with
belching, regurgitation and sometimes nausea.

Pain was the commonest individual symptom. Its
site was usually epigastric, but sometimes it occurred in the

right or left upper abdominal quadrants, or peri-umbilical region.



HAEMOGLOBIN LEVELS
PER CENT OF NORMAL TAKEN AS 15.6 gm.

Less
Than |30-39 40-49 [{50-59{60-69|70-7980-89 |90-100
30

No
Metastases

0.3 2.6 2.3 8.2 | 15.5}|17.8 | 17.9 | 35.4

Involved
Regional
Glands Only

1.1 4.0 5.8 9.1 12.5| 14.6| 19.0] 34.0

No Glandular
Involvement
But Other
Metastases
Present

- 1.1 1.1 7.0 17.3| 18.4| 12.6{ 42.5

Involved
Glands
Plus Other
Metastases

1.0 2.6 5.6 8.6 | 11.6| 24.6| 17.8]| 28.2

Lower
Metastases
Only

0.9 | 2.3 7.5 7.9 | 20.6} 21.1| 16.8|21.9

GASTRIC CANCER: HAEMOGLOBIN LEVELS RELATED TO

METASTASES., DATA AVAILABLE ON 1577 PATIENTS

(78.9 PER CENT OF THE TOTAL NUMBER)

SASKATCHEWAN 1932-55

TABLE 24




In others the only pain complained of was more remote as in
the lumbo-dorsal region or anterior chest. It varied in intensity
from patient to patient and also in the time of its occurrence in
r elation to food. In only 5.1 per cent of the 1,489 patients in
whom the relative information was available, was there no
relationship between the onset of pain and the taking of food
(Table 25). In ten per cent the pain occurred before and in
36.5 per cent after taking food. In almost half of the patients
there was no constant relationship. The data on the relief of
pain were inadequate and no conclusions could be drawn from
them (Table 26}.

Constipation was a very common complaint. It
occurred second in frequency to pain as a concomitant symptom with
the triad of anorexia, weakness and loss of weight. Many patients
described their stool as '"chunky'' or ''jack-rabbit'' in form. The
significance of this observation is not apparent.

In almost two thirds of the patients, the level of gastric
free hydrochloric acid was determined at the time of their first
examination. In three-quarters of these patients no free
hydrochloric acid was found even with histamine stimulation.

In approximately ten per cent the level was either within normal
range or above it (Table 27},

The data presented in Table 28 would suggest that there

may be a relationship between the gross type of cancer and the

level of free hydrochloric acid in the stomach. Those with



PAIN - RELATIONSHIP BETWEEN ITS ONSET AND THE
TAKING OF FOOD (PER CENT)

BEFORE AFTER INCONSTANT NONE

10.1 36.5 48.3 5.1

GASTRIC CANCER: RELATIONSHIP BETWEEN THE
ONSET OF PAIN AND TAKING FOOD. OBSERVATION
FROM 1489 PATIENTS

SASKATCHEWAN 1932 - 55

TABLE 25




RELIEF OF PAIN

By By By Food By Food Not
By Food Alkali Vomiting |and Alkali| and Vomit|Relieved
(Per Cent) |(Per Cent) |(Per Cent) |(Per Cent)|(Per Cent)|(Per Cent)
26.9 30.0 10.6 9.9 1.5 21.1

GASTRIC CANCER: DATA ON RELIEF OF PAIN

IN 331 PATIENTS ON WHOM THE RELATIVE DATA

WERE AVAILABLE

SASKATCHEWAN 1932-55

TABLE 26




Total Achlor - Hypo- Normal | Hyper-
Cases |hydria chlor- HC1 chlor-
hydria Level hydria
Nuxbed 1,299 985 176 93 45
Per
Cent 100.0 75.8 13.5 7.2 3.5

GASTRIC CANCER: THE LEVEL OF FREE HYDROCHLORIC
ACID IN THE STOMACH OF 1299 (65.0 PER CENT) OF THE

TOTAL NUMBER OF PATIENTS

SASKATCHEWAN 1932-55

TABLE 27



Achlorhydria Hypo- Normal Hyper-
chlorhydria {HCI and chlorhydria
Liver
Per tN Per Per Per
Number cont[Numbeq - ¢ Numbefco,e  (Number cont
Ulcerating 299 69.5( 67 15.6| 39 9.1 25 5.8
Infiltrating 126 72.0 | 25 14.3 19 10.8 5 2.7
Polypoid 90 91.8 6 6.2 1 1.0 1 1.0
Linitis 18 75.0 2 8.3 4 16.7 - -
Cancer or 2 20.0 3 30.0 2 20.0 3 30.0
Benign Ulcen

GASTRIC CANCER: LEVELS OF FREE HYDROCHLORIC ACID IN

THE VARIOUS TYPES OF CANCER. DATA AVAILABLE IN 737

PATIENTS (36.9 PER CENT OF TOTAL NUMBER OF CASES)

SASKATCHEWAN 1932-55

TABLE 28




ulcerative lesions had the lowest incidence of achlorhydria

and the highest incidence of hyperchlorhydria. Polypoid lesions
were associated with the highest incidence of achlorhydria and
the lowe st incidence of hyperchlorhydria. In the distribution of
acid levels the infiltrative lesions were intermediate between
the ulcerating and polypoid types. The numbers of patients in
each of the ‘other groups were comparatively small and any
conclusions drawn regarding the relatiénship between them and
free hydrochloric levels would probably be erroneous.

It is of interest to observe the remarkable sameness
in the incidence of hyperchlorhydria and the various sites of the
primary tumour (Table 29). With the exception of antedor wall
lesions of which there was a very small number, prepyloric lesions
were associated with the greatest incidence of normal and greater
than normal levels of free hydrochloric acid.

Fourteen per cent of all the patients in the series gave
a history of prolonged digestive disturbance with more recent
change in the character or degree of the old symptoms or the
addition of new symptoms. In more than half of these patients
the duration of the dyspeptic history was greater than five years
(Table 30), and in more than three quarters of them was greater
than three years. Two fifths of them had a history longer than
ten years.

Ninety-eight per cent of these patients had received
repeated and prolonged medical treatment for their gastric

complaint before the onset of the significant change in their



DISTRIBUTION OF PATIENTS (PERCENT)
' IN EACH LEVEL OF FREE HCL.,

SITE

OF

TUMOUR Achlor- |Hypochlor4 Normal [Hyperchon

hydria hydria Acidity hydria

Prepylorus 67.9 18.0 10.6 3.5
Antrum 82.8 11.0 2.7 3.5
Lesser 76.2 13.7 6.7 3.4
Curvature
Greater 82.1 8.5 5.1 4.3
Curvature
Body 82.7 9.6 4.8 2.9
Cardia 78.0 16.0 3.0 3.0
Anterior 58.9 5.8 29.5 5.8
Wall
Posterior 85.0 10.0 5.0 -
Wall
Whole 78.5 9.2 10.8 1.5
Stomach
All 75.3 13.9 7.5 3.3
Cases

GASTRIC CANCER: THE RELATIONSHIP BETWEEN THE

FREE HYDROCHLORIC ACID LEVEL AND THE SITE OF

THE TUMOUR IN THE STOMACH.

OBSERVATIONS IN

1,312 PATIENTS (65.6 PERCENT OF TOTAL NUMBER).

SASKATCHEWAN 1932-55

TABLE 29



P;‘;i:;ts Duration of Previous Gastric Symptoms (Years)
Previous| All Less 20 Not
Gastric | Cases | Than 3 3-5 6 -9 10 - 19 [or more|stated
Symptoms

Number 278 61 51 54 69 38 5
Per cent| 100.0 22.0 18.3 19.4 24.8 13.7 1.8

GASTRIC CANCER: THE DURATION OF PROLONGED

PREVIOUS GASTRIC SYMPTOMS

SASKATCHEWAN 1932-55

TABLE 30




symptomatology (Table 31).

In only two per cent of the whole group of 2,000
patients and in fourteen per cent of those with prolonge‘d gastric
symptoms, was there confirmation of a diagnosis of a previous
or concomitant duodenal ulcer (Table 32). In thirty-six per cent,
the ulcer history extended back for ten years or more (Table 33).
An almost similar proportion of those with prolonged histories,
but in whom no evidence of duodenal ulcer was apparent, had
dyspepsia for ten or more years (Table 34}).

A comparison between the levels of free hydrochloric
acid in the gastric juice of these patients who had and had not
duodenal ulceration is given in Table 35. It will be noted that,
with approximately a similar proportion in each group in whom
no data on acidity are available, there is a smaller proportion
of patients with achlorhydria and a greater proportion with normal
and greater than normal free hydrochloric acid in the group who
also exhibited duodenal ulcer when compared with the patients
without concomitant or previous ulcer. There does not appear to
be a significant relationship between the levels of free hydrochloric
acid and the duration of the previous prolonged gastric history
(Table 36).

It may not be a statistically correct procedure, but it
is of interest to withdraw those patients who had a long history of
dyspepsia from the total number of patients and compare certain
features of that group with those of the whole series. There would

appear to be a greater incidence of patients in whom the regional



Patients

With Had Had No
Previous All Cases Prolonged Prolonged
Gastric Treatment Treatment
Symptoms
Number 278 273 5
Per cent 100.0 98.2 1.8

GASTRIC CANCER: THE PROPORTION OF PATIENTS WHO

RECEIVED PROLONGED MEDICAL TREATMENT FOR THE

PREVIOUS DYSPEPTIC SYMPTOMS

SASKATCHEWAN 1932-55

TABLE 31.




Patients With

History of History of| No History
Prolonged All Cases | Previous of Unstated
Gastric Duodenal | Duodenal
Symptoms Ulcer Ulcer
Number 278 39 228 11
Percent 100.0 14.0 82.0 4.0

GASTRIC CANCER: THE PROPORTION OF PATIENTS

WITH PREVIOUS PROLONGED GASTRIC HISTORY AND

THE PRESENCE OF DUODENAL ULCER

SASKATCHEWAN 1932-55

TABLE 32



Duration of Ulcer History (Years)

Patients Pro-
With longed
Duodenal| Al Less History

Ulcer Cases Than | 3 -5 6 ~9 [10-19 20 But
3 or Exact
Years more |Duration
Unstated
Number 39 7 9 4 4 10 5
Percent 100.0 18.0 23.0 10.3 10.3 25.6 12.8

GASTRIC CANCER: THE DURATION OF THE PREVIOUS GASTRIC
SYMPTOMS AMONG THE PATIENTS IN WHOM A DIAGNOSIS OF
DUODENAL ULCER WAS ALSO CONFIRMED

SASKATCHEWAN 1932-55

TABLE 33



Duration of Previous Gastric Symptoms (Years)

Patients
Without Long
Duodenal History
Ulcer All Less But
or Cases | Than 3-5|16-9 |10 -19] 20 Exact
Unstated 3 or Date
Years more Unstated
Number 239 54 42 50 65 28 0
Percent 100.0 22.6 17.6 20.9 27.2 11.7 0

GASTRIC CANCER: THE DURATION OF GASTRIC SYMPTOMS IN

THOSE PATIENTS WHO EXHIBITED NO EVIDENCE OF HAVING

SASKATCHEWAN 1932-55.

HAD DUODENAL ULCER

TABLE 34




Patients with Prolonged Gastric History(gggg)
Level of Those With |Those Without
Free HCI. All Cases |Duodenal Ulcer[Puodenal Ulcer
or Not Stated
Achlorhydria 45.0 39.5 46.4
Hypo-
chlorhydria 10.4 14.0 2.5
Normal
Level 8.1 11.6 7.2
Hyper-
chlorhydria 4.3 7.0 3.6
Not stated 32.3 27.9 33.3

GASTRIC CANCER: THE LEVELS OF FREE HYDROCHLORIC
ACID, THE GASTRIC JUICE OF THE PATIENTS WHO GAVE A
LONG PREVIOUS HISTORY OF DYSPEPSIA

DATA AVAILABLE IN 188 PATIENTS (67.7% OF RELEVANT GROUP)
SASKATCHEWAN 1932-55

TABLE 35

P



Duration in Years of Symptoms Related to Free
Hydrochloric Acid (Per cent)

Level of Those
Free Less . with Ing
Hydro- Than 3-5 -9 10-19 20 history
chloric 3 or more| but
i ct
Acid Years gﬁgation
lunstated
Achlorhydria|] 29.2 27.8 32.5 26.2 31.1 25.0
Hypo- 4
chlorhydria 50.0 41.7 44,2 52.5 43.2 50.0
Normal
Acidity 8.3 12.5 2.3 8.2 12.2 -
Hyperacidty 4.2 13.9 14.0 13.1 5.4 -
Not Stated 8.3 4,1 7.0 - 8.1 25.0
Total 100.0 100.0 100.0 100.0 100.0 100.0

GASTRIC CANCER: THE RELATIONSHIP BETWEEN THE

LEVEL OF FREE HYDROCHLORIC ACID IN THE GASTRIC

JUICE OF PATIENTS AND THE DURATION OF THE

PROLONGED HISTORY

SASKATCHEWAN 1932-55

TABLE 36




lymphatic glands were uninvolved in the group with the long
dyspeptic history (Tables 37 and 38). A somewhat similar
finding is evident when the incidence of metastasis is considered
(Tables 39 and 40).

It will be observed that there is little relationship
between the long dyspeptic history and the incidence of regional
glandular metastases (Table 41 and 42), and the incidence of
extra glandular metastases (Table 43 and 44).

The influence of the long duration of symptoms upon
operability and resectability is seen in Table 45. Although the
operability rate was greater in those with the prolonged history
as compared with that of the patients in the whole series, the
resectability rate was markedly lower. This finding appears
to be inconsistent with the evidence that the incidence of regional
lymphatic glandular involvement and metastases was lower in

those patients with the prolonged history.



Proportion of
Patients with

Proportion of
Patients with

Proportion of
Patients in wham|

Involved Glands| Uninvolved Glandular Status
(Per Cent) Glands was Unstated
(Per Cent) (Per Cent)

Whole Group 44 .7 11.5 43,8
of Patients
Patients with
Prolonged 37.9 19.3 42.8
History

GASTRIC CANCER: COMPARISON BETWEEN THE INCIDENCE

OF INVOLVED LYMPHATIC GLANDS IN THE W OLE SERIES

AND THE GROUP OF PATIENTS WHO HAD LONG DYSPEPTIC

HISTORIES

SASKATCHEWAN 1932-55

TABLE 37



Propoi'tion of
Patients with

Proportion of

. Patients with

Involved Uninvolved
Glands Glands
(Per cent) (Per cent)
Whole Gfoup 79.5 20.5
of Patients
Patients with
Long Dyspeptic 66.3 33.7

Histories

GASTRIC CANCER:

THE INCIDENCE OF INVOLVED

REGIONAL LYMPHATIC GLANDS IN THE PATIENTS

OF THE WHOLE SERIES AND THAT OF THE PATIENTS

IN THE GROUP WHO GAVE LONG DYSPEPTIC HISTORIES,

USING ONLY THOSE PATIENTS IN WHICH THE GLANDULAR

STATUS HAD BEEN DETERMINED., IN 159 PATIENTS IN

THE PROLONGED GROUP THE RELEVANT DATA WERE

AVAILABLE

SASKATCHEWAN 1932-55

TABLE 38




Proportion of
Patients with

Proportion of
Patients with

Proportion of
Patients in
Whom Glandular

Histories

Metastases No Metastases Status was

(Per Cent) (Per Cent) Not Determined
Whole Group

29. 4, .
of Patients 9.0 24.2 46.8
Patients with
Long 22.1 34,8 43.1
Dyspeptic

GASTRIC CANCER: COMPARISON BETWEEN THE INCIDENCE

OF METASTASES IN PATIENTS OF THE WHOLE SERIES AND

IN THE GROUP OF PATIENTS WHO GAVE LONG HISTORIES

OF DYSPEPSIA

SASKATCHEWAN 1932-55

TABLE 39




Proportion of
Patients with

Proportion of
Patients without

Metastases Metastases
(Per cent) (Per cent)
Whole Group 54.6 45.4
of Patients
Patients with
Long Dyspeptic 38.9 61.1

Histories

GASTRIC CANCER: THE INCIDENCE OF ME TASTASES IN

THE PATIENTS OF THE WHOLE SERIES AND THAT OF THE

PATIENTS WHO GAVE LONG DYSPEPTIC HISTORIES,

USING ONLY THOSE PATIENTS IN WHOM THE DATA ON

METASTASES WERE AVAILABLE, DATA WERE AVAILABLE

IN 158 PATIENTS IN THE PROLONGED HISTORY GROUP

SASKATCHEWAN 1932-55

"TABLE 40




Patients in
Patients with | Patients with | whom Nodal
Involved Uninvolved Pathology
Duration Nodes Nodes was Unknown
(Years) (Per Cent) (Per cent) (Per Cent)
1-3 50 33.3 16.7
3~5 41.9 14.9 43.2
6 -9 22.7 13.7 63.6
10 - 19 40.9 23.0 36.1
20 or more 36.4 16.9 46.7
Actual
Prolonged 40.0 60.0 -
Duration ° ’
Unstated

GASTRIC CANCER: THE RELATIONSHIP BETWEEN THE

DURATION OF SYMPTOMS IN THOSE PATIENTS WHO GAVE

LONG HISTORY OF DYSPEPSIA AND THE INCIDENCE OF
INVOLVED REGIONAL LYMPHATIC GLANDS

SASKATCHEWAN 1932-55

TABLE 41



Patients with
Involved Nodes

Patients with
Uninvolved Nodes

Duration

(Years) (Per cent) (Per cent)

1 -3 60.0 40.0

3 -5 73.8 26.2

6 -9 62.5 37.5

10 - 19 64.0 36.0

20 or more 68.0 31.2

Actual prolonged V 40.0 60.0

duration unstated

GASTRIC CANCER: THE COMPARATIVE INCIDENCE OF

INVOLVED AND UNINVOLVED REGIONAIL LYMPHATIC

GLANDS IN THE PATIENTS WHO GAVE LONG DYSPEPTIC

HISTORIES AND IN WHOM GLANDULAR STATUS HAD BEEN

DETERMINED IN TERMS OF DURATION OF SYMPTOMS.

DATA WERE AVAILABLE IN 157 PATIENTS IN THE GROUP

WITH PROLONGED HISTORY

SASKATCHEWAN 1932-55

TABLE 42




Patients in
Patients with Patients with | Whom Udknown)
Duration Metastases | No Metastases Whether
(Years) (Per Cent) (Per Cent) Metastases
Present
1-3 28.0 44.0 28.0
3-5 20.3 33.8 45.9
6 -9 15.9 31.8 52.3
10 - 19 22.9 37.7 39.4
20 or more 26.3 31.6 42.1
Actual
Prolonged
Duration - 40.0 60.0
Unstated

GASTRIC CANCER: THE RELATIONSHIP BETWEEN THE

DURATION OF SYMPTOMS IN THOSE PATIENTS WHO GAVE

LONG HISTORIES OF DYSPEPSIA AND THE INCIDENCE OF

EXTRA GLANDULAR METASTASES

SASKATCHEWAN 1932-55

TABLE 43



Duration Patients with Patients with
(Years) " metastases no metastases
(Per cent) (Per cent)
1-3 38.9 61.1
3-5 37.5 62.5
6 -9 33.3 66.7
10 - 19 37.8 62.6
20 or more 45,5 54,5

GASTRIC CANCER: THE COMPARATIVE INCIDENCE OF

METASTASES IN THOSE PATIENTS WHO GAVE LONG

DYSPEPTIC HISTORIES AND IN WHOM THE PRESENCE OR

ABSENCE OF METASTASES WAS DETERMINED IN TERMS

OF DURATION OF SYMPTOMS. DATA AVAILABLE IN 154
IN THE PROLONGED HISTORY GROUP

SASKATCHEWAN 1932-55

TABLE 44



Patients with

Prolonged Whole Group

Histories of Patients

(Per cent) (Per cent)
Operability 63.3 59,5
Resectability 37.0 48,6

GASTRIC CANCER: COMPARISON OF THE OPERABILITY
AND RESECTABILITY RATES IN THOSE PATIENTS WITH
PROLONGED HISTORIES, WITH THOSE OF THE WHOLE SERIES

SASKATCHEWAN 1932-55

TABLE 45



CHAPTER 5

BENIGN AND MALIGNANT GASTRIC ULCERATION

Since Baillie (1818) and Cruveilhier (1829, 1835) first
made the distinction between chronic ulcer and cancer of the
stomach, the diagnostic differentiation between the two conditions
has presented an absorbing problem to the physician, surgeon,
radiologist and general practitioner alike. There are few
experienced clinicians who have not, on some occasion, been
doubtful about the pathological character of a gastric ulcer even
after the patient has been thoroughly investigated. He is indeed
a fortunate physician who has consistently avoided the pitfall of
assuming the benignity of an ulcer because of an apparently
classical clinical picture presented by the patient. Even the
surgeon, with the patient's abdomen open and the involved
portion of stomach in his hands, not infrequently feels uncertain

whether he is dealing with a benign or a neoplastic ulcer. The



tragedy of permitting a small carcinomatous ulcer of the
stomach to progress to the stage of non~resectability because

of the acceptance of an unproven diagnosis of benign ulcer is

not uncommon. Moynihan emphasised this in his aphorism

""One cause of death in cancer of the stomach is the unsuccessful
medical treatment of the malignant lesion that masquerades as

a benign ulcer."

THE INCIDENCE OF DIAGNOSTIC ERROR

Reports from some of the larger American medical
centres indicate that the incidence of error in distinguishing
between benign and malignant gastric ulcers is not small and
confirm that the neoplastic ulcer may simulate the simple one
in a relatively high proportion of cases. Eusterman (1940) found
that at least five per cent of the lesions unequivocally diagnosed
as benign ulcer by the radiologists at the Mayo Clinic were found
to be malignant. Other reports (Table 46) demonstrate that, even
with the greatest care and the employment of all inve stigativé
measures, certain ulcers, short of histological examination,
defy correct diagnosis.

There is no single clinical criterion by which an
a ccurate differentiation between benign and malignant gastric
ulcer can be made. On the basis of repeated clinical and
pathological observations certain factors of relative diagnostic
value have been evolved. These factors, which include the age

of the patient, the site of the lesion, the duration and character



Number of

‘ Cases of Diagnostic
Author Yeat Presumed Error
Benign (Per Cent)
Ulcer
Allen and Welch 1941 277 14.0
Smith and Jordan 1948 600 9.8
Marshall and Welch |[1948 131 20.0
Welch and Allen 1949 295 10.8
Lampert et al 1950 550 13.0
Johnssm et al 1950 219 11.0

DIAGNOSTIC ERROR IN ULCERATIVE

LESIONS OF THE STOMACH

TABLE 46




of the symptoms, the degree of acidity, the size of the ulcer
and the response by the ulcer to medical treatment, may
contribute towards differentiating between the two types of
gastric ulcers but none of them applied singly, nor all of them
collectively, will necessarily provide the correct diagnosis in
all cases.

To examine the problem a comparative study was made
of those patients who were referred to the clinics of the
Saskatchewan Cancer Commission between the years 1932 and
1953 because of the presence of gastric ulcers of undetermined
type. Those with lesions which subsequently proved to be benign
(284 cases) were compared with the patients in the gastric cancer
series who presented with carcinomatous ulcers (489 cases).

The group of benign ulcers studied may not be representative

of those which are found in every day general practice in that
they had given rise to especial diagnostic difficulty, but they may
serve better, despite this special selection, to illustrate the

s imilarity in the clinical presentation of the two pathologically
.very different types of lesion.

The malignant lesions studied are those with true
carcinomatous ulcers in contradistinction to ulceration in a
gastric cancer. This distinction is necessary since, for example,
ulceration of a polypoid lesion may be dissimilar in behaviour
and presentation to an ulcer in the stomach wall which is found

to be malignant in type.



SEX INCIDENCE OF BENIGN AND MALIGNANT ULCERATION

Cancer of the stomach occurs more commonly in males
than in females. The same preponderance in males is evident
when only the ulcerative form of the disease is considered.

Table 47 demonstrates that, in the comparative series of benign
ulcers, approximately the same sex incidence occurred as that

in malignant ulcers.

AGE AND SEX DISTRIBUTION IN BENIGN AND MALIGNANT

GASTRIC ULCERATION

Table 48 demonstrates the age distribution of the
patients with each type of lesion. In each, and in both sexes,
the greatest incidence is in the 55 - 64 years age group.
Approximately one quarter of the benign lesions occur in
patients older than sixty-five years, while 38.9 per cent of the
malignant lesions are present in the same age group. The
findings of this survey compare with those recorded by Comfort
(1937). He found that the relative incidence of benign ulcer was
somewhat greater than that of ulcerating cancer in all decades
with the exception of the eighth. In this decade ulcerating cancer
was found to be almost twice as frequent as benign gastric ulcer.
This evidence is in contrast to that reported by Alvarez (1931)
who found that in the sixth, seventh and eighth decades, benign
ulcer occurred almost as frequently as malignant ulcer, and

Boudreau (1951) who found the ratio of benign to malignant ulcers



Ratio Between
Type Total Number Number Male
of Number of of and
Ulcer of Males Females Female
Patients Incidence
Malignant 489 367 122 3.0/1
Benign 284 220 64 3.4/1

BENIGN AND MALIGNANT ULCERATION

RELATIONSHIP BETWEEN SEX INCIDENCE

SASKATCHEWAN 1932-53

TABLE 47




AGE DISTRIBUTION
PER CENT OF TOTAL CASES
Type All IN EACH GROUP
of Sex Cases
Ulcer 0 - 24|25-34|35-44/45-54{55-64[65-69 |70 &
Total |100.0| - 2.3 7.4116.1(35.3|13.7 [25.2
Malignant|, . l100.0| - 1.9 | 7.4 |16.1 [34.9 |14.3 |25.4
Female|100.0 | - 3.3 7.4 |15.6 |36.9 |12.3 [24.6
Total |100.0| 0.4 1.8 9.2 25.3 {37.3 |13.7 {11.9
. ™1
Benign 311 [100.0| - 1.3 8.6 (25.5 [38.2 |14.6 |11.8
Female|l00.0| 1.6 | 3.2 (10.9 |25.0 |35.9 |10.9 [12.5
ol

BENIGN AND MALIGNANT GASTRIC ULCERATION

THE RELATIONSHIP BETWEEN AGE AND SEX INCIDENCE

SASKATCHEWAN 1932-53

TABLE 48




in the same age group to be more than two to one.

THE SITE OF BENIGN AND MALIGNANT GASTRIC ULCERATION

There is no part of the stomach which is immune from
either benign or malignant ulceration. Although there are certain
sites which appear to exhibit a predilection for one or other type,
there is a sufficient degree of overlap to make the decision
regarding benignancy or malignancy a difficult one when an
individual case is under consideration.

Holmes and Hampton (1932) believed that benign
ulceration within the prepyloric area was of such infrequent
occurrence that all ulcers in this site should be considered
malignant until proven otherwise. Their analysis of cases seen
at the Massachusetts General Hospital showed that carcinomatous
ulcers outnumbered benign ones by twelve to one., Sampson
and Sosman (1939) studied 545 cases of gastric ulcer from the
Peter Bent Brigham Hospital in Boston. Of the 57 prepyloric ulcers
 found, 46 were carcinlomatous and eleven were benign. Allen (1945)
reported that 65 per cent of ulcers occurring within the two
centimetres immediately proximal to the pylorus were malignant.
Boudreau et al (1951) found 58 per cent of all malignant and
56 per cent of all benign gastric ulcers occurred within the
prepyloric area. Benedict (1950) reported a similar incidence
of benign and malignant lesions at the prepylorus and Singleton

(1936) found benign prepyloric ulcers to be twice as frequent as



the malignant variety in his series from the Toronto General
Hospital.

Boyce (1953) made a general statement that the
commoner sites of benign ulcer and carcinomatous lesions
do not coincide. He found that the commonest site for benign
ulcer was the lesser curvature and that only 12 per cent of
gastric carcinomata occurred in this region. In Allen's (1945)
experience, only ten per cent of lesser curvature ulcers were
malignant. Benedict (1950), believed that 75 per cent of lesser
éurvature ulcers were benign. Sussman (1950) agrees that most
lesser curvature ulcers are benign, but states that an ulcer high
on that curvature is more likely to be malignant than one situated distally.

There appears to be unanimity of opinion in respect
of the serious import of the appearance of an ulcer on the greater
curvature of the stomach. Benedict (1950) reported that only
rarely was such an ulcer benign. This view was supported by
Sampson (1939) and Allen (1945). Boudreau (1951} on the other
hand found that the incidence of benign ulcer on the greater
curvature was as great as that of malignant ulcer.

Table 49 summarizes the data obtained in the
Saskatchewan study. Eighty per cent of all the benign lesions
occurred on the lesser curvature, the remaining twenty per cent
being distributed over the prepyloric, antral, greater curvature

and fundal, posterior wall and cardiac regions of the stomach.
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BENIGN AND MALIGNANT GASTRIC ULCERATION

THE SITE OF THE LESION IN EACH TYPE OF ULCER

SASKATCHEWAN 1932-53

TABLE 49



Carcinomatous ulceration occurred most frequently at the
prepylorus, but more than a quarter of the total number of
patients had their lesion on the lesser curvature.

Table 50 shows the site distribution of benign
and malignant ulcers when all the cases of gastric ulceration
in the combined series are considered collectively. It is
notable that the prepylorus is involved in benign ulceration
only infrequently, whereas the same site is common for
malignant involvement. The lesser curvature does not enjoy
the freedom from malignant ulceration that some authors would
suggest. Confirmation of the frequency of involvement at

various sites is apparent in Table 51.

THE DURATION OF SYMPTOMS OF BENIGN AND MALIGNANT

GASTRIC ULCERS

It has been stated by Alvarez (1931}, that the duration
of symptoms is an important factor in the diagnostic decision
regarding the benign or malignant character of a gastric ulcer.
He found in his series that 79 per cent of patientswith gastric
cancer had had symptoms for less than two years and on this
evidence based his opinion that a history of relevant symptoms
over a lesser period of time than this in a patient who had no
previous dyspeptic complaints favoured a diagnosis of cancer,
whereas a long history, over many years, was more indicative

of a benign ulcer. Allen (1945), reported that patients with

g )
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TYPE OF ULCER

. MALIGNANT BENIGN
SITE

OF
ULCER NUMBER PER CENT NUMBER |PER CENT

Prepylorus 177 94,2 11 5.8
Antrum 60 83.3 12 16.7
Lesser 133 43.9 170 56.1
Curvature

Greater .

Curvature 30 81.1 7 18.9

and Fundus

Anterior 4 100.0 - 00.0
Wall

Posterior 10 71.4 4 28.6
Wall

Body 30 100.0 - 00.0
Cardia 38 84.4 7 15.6
Large Ulcer

Involvin -

More Tl‘%an 4 100.0 00.9
One Site

BENIGN AND MALIGNANT GASTRIC ULCERATION

THE PROPORTION OF BENIGN AND MALIGNANT ULCERS WHEN
THE TOTAL NUMBER OF ULCERS IN EACH SITE ARE CONSIDERED

TABLE 51



ulcerative lesions of the stomach after middle life, having
had symptoms for less than one year, were five times more
likely to have cancer than benign ulcer. He also pointed out
that in patients of this age group who had had symptoms for
five or more years, the reverse was true.

Comfort (1950), reviewed 648 cases of both benign
and malignant ulcers less than four centimetres in diameter and
found that of those ulcers of less than one year's duration as
indicated by the patients' histories, 38 per cent were malignant.
Of those patients with symptoms of between one and two years'
duration, 30 per cent of the gastric ulcers were malignant. The
ulcers in patien ts with symptom duration of between two and four.
vears, five and nine years, and over ten years were malignant in
15 per cent, 15 per cent and 8 per cent respectively. These data
indicated that the longer the duration, as determined on the basis
of the history of symptoms, the smaller was the chance that the
ulcer was malignant.

In the Saskatchewan series 91.2 per cent of the patients
with malignant ulceration had symptoms for two years or less,
while only 46.4 per cent of the patients with benign lesions had
similar duration (Té,ble 52). In more than half of the cases of
benign ulceration, the duration of symptoms was greater than

two years.



DURATION, IN MONTHS, OF SYMPTOMS
FROM ONSET TO TREATMENT

Type |Total
of Cases| Less
Th
Ulcer Ay i3 |a-6|7-1213-24] 25 Un-
one d stated
Month an
Over
Cancer| 489 9 138 99 106 63 40 34
Benign [ 284 8 32 29 28 26 142 19
DURATION OF SYMPTOMS: PER CENT
OF STATED CASES IN EACH,GROUP
Cancer|455 1.9 [ 30.4|21.8]23.3]| 13.8| 8.8 -
Benign |265 3.0 | 12.1]10.9 |10.6 9.853.6 -

BENIGN AND MALIGNANT GASTRIC ULCERATION

DURATION OF SYMPTOMS FROM ONSET TO FIRST

TREATMENT IN EACH TYPE

SASKATCHEWAN 1932-53

TABLE 52




THE SYMPTOM PATTERN IN BENIGN AND MALIGNANT

GASTRIC ULCERATION

There are certain symptoms which are common to both
benign and malignant gastric ulcer. A survey was done on the
cases which presented at the clinics of the Saskatchewan Cancer
Commission in order to determine whether there was any
difference in the frequency of occurrence of certain of those
symptoms between the two groups (Table 53).

The incidence of pain, nausea, vomiting, dysphagia
and regurgitation was comparable in the series of benign and
malignant ulcers. Weakness and constipation were common to
both, but with slight preponderance in the patients with cancer.
Anorexia, postprandial fullness, loss of weight and palpable mass
were much more evident in malignant ulceration than in benign,
while diarrhoea, haematemesis and melaena were commoner in
the benign group.

Enquiry into some of the characteristics of pain was
unsatisfactory due to the paucity of information recorded on the
patients' charts. In only 152 of the patients with malignant
ulceration were data available on the relationship between the
onset of pain and taking food. In one hundred of the benign lesions
this information was also lacking. Information on the relief of
pain by food and alkali was also deficient in 284 of the malignant
lesions and on 86 of the benign ulcers. The available data are

presented in Table 54. In both types of lesion the pain occurred
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Total Number ) )
Type |Number of Relation to Food Pain Relieved By
of of Patients
. : Before | After | Not | Food | Alkali| Not
Ulcer [Patients PW%th Stated Stated
ain
Cancen 489 355 34 118 203 - 34 37 284
Benign| 284 221 43 78 100 57 78 86
Per Cent of Stated Cases
Cancerf 489 355 22.4 1 76.6 | - |47.9 | 52.1 -
Penign 284 221 35.5 64.5 - 42.2 57.8 -

BENIGN AND MALIGNANT GASTRIC ULCERATION

THE RELATIONSHIP BETWEEN PAIN AND THE TAKING OF FOOD

THE RELIEF OF PAIN

TABLE 54



after food with greater frequency than before, but this was
apparent more frequently in malignant ulcers. The pain was
relieved by food and alkali in both groups with comparable frequency.

Weight loss was a common feature of both cor;ditionso
The loss was calculated for each patient and expressed as a
percentage of his normal weight (Table 55). The distribution
of weight loss is similar in both conditions where the loss is less
than twenty per cent of normal body weight. The only material
difference occurs when the weight loss exceeds that level. Five
per cent of patients with benign ulcer give a history of weight
loss greater than one fifth of their normal body weight, whereas
more than sixteen per cent of those with malignant ulceration
exhibit this degree of weight loss. \

The incidence of haematemesis in the two types of
ulceration differs, with preponderance of incidence in the benign
cases (Table 56). This parallels the comparative incidence of

gross melaena.

FREE HYDROCHLORIC ACID VALUES IN BENIGN AND

MALIGNANT GASTRIC ULCERATION

The values of free hydrochloric acid, after histamine,
frequently influence judgement in concluding, preoperatively,
whether a gastric ulcer is malignant or benign. La Due (1950),
reported that gastric ulceration in a patient who also exhibited
histamine fast achlorhydria was at least seven times more likely

to be malignant than benign. Kiernan (1950), stated that the
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Number of [Per Cent of
Patients Total
Type of Ulcer With Number
Haematemesis [of Patients in
[Each Group

Cancer 35 7.2

Benign 36 12.7

BENIGN AND MALIGNANT GASTRIC ULCERATION

INCIDENCE OF HAEMATEMESIS
IN EACH TYPE OF ULCER

SASKATCHEWAN 1932-53

TABLE 56



presence of achlorhydria in a patient with gastric ulceration
usually indicated that the lesion was malignant, irrespective

of a benign appearance on radiological examination. Corroborative
evidence has been presented by Smith and Jordan (1948), Welch
and Allen (1949), Comfort (1937), La Due (1950}, and many others.

Achlorhydria in the presence of gastric ulceration is
not a sine qua non for the diagnosis of cancer. Some benign
ulcers do occur in the achlorhydric patient, and some carcinomatous
ulcers are associated with normal and even hyperchlorhydria.

The data presented in this series (Tables 57 and 58),
indicate that the determination of free hydrochloric acid levels
may increase the index of suspicion regarding the malignancy
of a gastric ulcer if the patient is found to be achlorhydric, but
demonstrate also that as an aid to differential diagnosis in the

individual case, it is unreliable.

ANAEMIA IN ASSOCIATION WITH BENIGN AND MALIGNANT

GASTRIC ULCERATION

The incidence of anaemia is high in gastric ulceration.
In patients with benign ulcer approximately 40 per cent (Table 59)
exhibited some degree of anaemia, but it was exceptional for this
anaemia to be severe. In malignant ulcers, however, two thirds
of the patients were anaemic and in one fifth the haemoglobin

levels were less than sixty per cent of normal.



Total DEGREE OF FREE HYDROCHLORIC ACID
Number
of Achlor- |Hypochlor4 Normal [Hyperchlor-
Type |5 tients | hydria hydria Acidity hydria
of with With With With With
Ulcer Relevant [Histamine |Histamine [Histamine |Histamine
Data
No. % | No. % No.| % No. %
Cancer 347 248 | 71.5] 53 15.3f 29 8.4 | 17 4.8
Benign 245 49 |20. 58 23.7 73 [29.8} 65 26.5

BENIGN AND MALIGNANT GASTRIC ULCERATION

THE LEVELS OF FREE HYDROCHLORIC

ACID IN EACH TYPE OF ULCER

SASKATCHEWAN 1932-53




Free TYPE OF ULCER
Hydrochloric Total

Levels Number CANCER BENIGN

After of

Histamine Cases | Number |Per Cent Number|Per Cent
Achlorhydria 297 248 83.5 49 16.5

Hypochlorhydria 111 53 47.7 58 52.3
Normal Acidity 102 29 28.4 73 71.6
Hyperchlorhydria 82 17 20.7 65 79.3

BENIGN AND MALIGNANT GASTRIC ULCERATION

DISTRIBUTION OF BENIGN AND MALIGNANT ULCERS
ACCORDING TO FREE HYDROCHLORIC LEVELS

SASKATCHEWAN 1932-53

TABLE 58
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THE SIGNIFICANCE OF THE SIZE OF THE ULCER IN THE

DIFFERENTIATION BETWEEN A BENIGN AND MALIGNANT

LESION

There is difference of opinion on whether the size of
a gastric ulcer is a valid distinguishing feature between the
malignant and benign types. The Mayo Clinic staff are convinced
that almost every ulcerative lesion of the stomach which is more
than four centimetres in diameter is cancerous. They routinely
advise surgery for any ulcer which has a greater diameter than
2 .5 cms. because they consider that the chance of such an ulcer
being malignant is much greater than the risk associated with
surgical therapy (Comfort 1950). Stout (1950) from the
pathologist's standpoint, agrees that very few ulcers larger than
four centimetres in diameter are benign. Othersin agreement with
this opinion are Lampert (1950}, Alvarez (1928) and Benedict (1950).

The contrary opinion that the size of an ulcer is not a
r eliable basis for distinction between benign and malignant ulcer
is held by Golden (1950), Jordan (1950), Boudreau (195]) and
Helmer (1946).

Only 8.2 per cent of the malignant ulcers in the
Saskatchewan series were less than two centimetres in diameter,
while more than three quarters were larger than four centimetres.
Of the benign ulcers, 86.3 per cenf were less than two centimetres
in diameter and only 3.2 per cent were greater than four centimetres

(Table 60). Considering all of the ulcers in the two groups



Total SIZE OF LESION
Type Cases (DIAMETER IN CENTIMETRES)
of With
Ulcer |Relevant 0 - 20 2.1-4.0 H.1 & greater
Data
No. % No. % No. %
Cancer| 282 23 8.2 44 15.6 | 215 76.2
Benign 95 82 86.3 10 10.5 3 3.2

BENIGN AND MALIGNANT GASTRIC ULCERATION

THE SIGNIFICANCE OF THE SIZE OF THE ULCER

SASKATCHEWAN 1932-53

TABLE 60

e




collectively, 78 per cent with diameters of two centimetres or
less, were benign and 98.6 per cent of the ulcers with a diameter

greater than four centimetres were malignant (Table 61).

THE RADIOLOGICAL DIFFERENTIATION BETWEEN BENIGN

AND MALIGNANT GASTRIC ULCERATION

It is not within the competence of the writer to discuss
authoritatively, the radiological differentiation between benign and
malignant gastric ulceration. Even to the highly trained and
experienced roentgenologist there may be considerable difficulty
in distinguishing between the two conditions. In a critical
evaluation of a particular lesion the factors of location of the ulcer,
its depth of penetration into the stomach wall, its contour and size
and evidence of discontinuity of peristalsis and disturbance of the
normal mucosal pattern in the immediate vicinity, together with
the presence or absence of associated spastic phenomena are taken
into consideration. In certain cases the radiologist is extremely
cautious in expressing an opinion concerning the type of ulcer
following a single radiological examination.

Ulcers in the prepyloric region and on the greater
curvature are considered more likely to be malignant, while
those on the lesser curvatures are more likely to be benign.
Malignant ulcers frequently show irregularity of contour while
the outline of:benign lesions is characteristically smooth, unless

distortion occurs as a result of the presence in the crater of



Size NTO’C?: TYPE OF ULCER
of umber

Ulcer of
(Diameter Cases CANCER BENIGN
in cms.} " No. % No. %
0-2.0 105 23 21.9 82 78.1
2.1 -4.0 54 44 81. 10 18.5
4.1 and 218 215 98.6 3 1.4
Greater

BENIGN AND MALIGNANT GASTRIC ULCERATION

THE SIGNIFICANCE OF THE SIZE OF THE ULCER

SASKATCHEWAN 1932-53

TABLE 61




necrotic slough, granulation tissue, a mucous plug or food.
Although the size of the crater does not constitute adequate
grounds for .a definite diagnosis, very large craters, especially
if they are shallow, are frequently malignant,

The mucosal folds adjacent to a benign ulcer run
into the crater. In a carcinomatous ulcer the mucosal folds
often point to the crater, but they do not usually reach it. This
sign is obviously absent in those cases in which the mucous
membrane of the stomach is flattened and smooth as a result
of atrophic gastritis.

The depth of penetration of the ulcer crater into the
gastric wall may be of considerable diagnostic significance.
The greater the penetration, the greater is the chance of the
ulcer being benign (Bockus 1944). The degree of rigidity of the
gastric wall adjacent to the ulcer may provide a diagnostic clue
in the differentiation between the two types of ulcer. While shallow
carcinomatous ulcers ""may more or less rise with peristalsis as
a plank rides a wave in the ocean'' (Sussman 1950}, it is usually
possible to detect rigidity of the wall surrounding the ulcer. The
more rigid the adjacent wall, the more likely it is that cancer is
present. Interruption of péristalsis in the region of an ulcer may
not always be indicative of the presence of cancer, Similar
appearances may be seen around a chronic callous benign ulcer
with marked fibrous reaction in the adjacent gastric wall. The

association of a deep smooth spastic incisura on the greater



curvature opposite an ulcer niche is usually indicative that the
ulcer is benign (Bockus 1944). The exception to this is in the
prepyloric region, where the persistence of such an incisura
on the greater curvature often indicates a small malignancy on
the lesser curvature side.

The meniscus sign described by Carmen (1920), may
be, for practical purposes, pathognomonic of ulcerating carcinoma,
but is too inconsistent in carcinomatous ulcer to be of value in the
differentiation from a benign lesion. The sign may be present in
benign ulcer if the edges of the lesion are oedematous and raised.

In doubtful cases and in the absence of achlorhydria, if
the ulcer niche is of the deeply penetrating type extending beyond
the lesser curvature, a three or four weeks' trial of well controlled
medical therapy followed by repeated radiological examination is
justified. Lack of healing at the end of that time may be evidence
that the ulcer is of the malignant type. A decrease in the size of the
ulcer is not conclusive evidence of benignity. The appearance of a
decrease in the size may be indicative of healing of the ulcer,
subsidence of oedema of the edges of the ulcer with the depth of
the ulcer becoming apparently less, filling of the crater by radio-
lucent material such as mucous, food, blood clot or tumour tissue,
or scirrhous contracture of the ulcer. Reduction in size of the
niche in benign ulcer occurs usually in depth and width simultaneously,
while malignant ulceration may diminish in depth only, or in greater

degree than in transverse diameter.



GASTROSCOPY IN THE DIFFERENTIATION BETWEEN

BENIGN AND MALIGNANT GASTRIC ULCERATION

Gastric endoscopy is the natural complement to
radiological examination of the stomach. Each method has its
limitations, but the limitations of one rarely overlap those of the
other. Perhaps the most notable service provided by gastroscopy
is in the differentiation between benign and carcinomatous
ulceration. The classical malignant ulcer with its thick raised
edge is easily recognized provided the lesion is within the visual
field of the instrument. There is, similarly, little difficulty in
recognizing the typical benign ulcer. In such clear cut cases,
however, the radiologist can give a fairly confident diagnosis.
The difficulty arises in those patients in whom the radiological
findings are not conclusive, or in whom the radiologist reports
the findings of his examination as indicative of benign ulceration,
when the clinical history and the other ancillary methods of
e xamination suggest a diagnosis of malignant ulceration. The
gastroscopic signs which suggest that a gastric ulcer is malignant are:

(a) a limiting wall on one side of the ulcer and

blending infiltration on another.

(b} nodularity in the immediate environment of the

ulcer.

(c) irregular nodularity and the presence of ridges

of tissue on the ulcer floor.



(d) bleeding at the edge of the ulcer.

(e) diffuse infiltration of the stomach wall,

even without actual visualization of the
ulcer itself.

Schindler (1938}, points out that the size of the ulcer,
the presence of oedema in and irregularity of the edge of the
ulcer are not proof of malignancy.

In contrast, the gastroscopic signs in favour of a
diagnosis of benign ulcer are:

(a) a sharp edge without a surrounding wall.

(b} no infiltration of surrounding gastric mucosa.

(c) haemorrhage and pigment present in an

otherwise normal mucosa.

(d) Henning's sign (arch-shaped distortion of the

angularisj.

(e} Mucosal folds converging on the ulcer.

Over the past few years gastroscopic examination
has been extended to include gastric mucosal biopsy, but to
date this has not been found practical in the differentiation

between benign and malignant ulcer.

EXFOLIATIVE CYTOLOGY IN THE DIFFERENTIATION BETWEEN

BENIGN AND MALIGNANT GASTRIC ULCERATION

The value of the exfoliative cytological method in the
.diagnosis of gastric cancer has been demonstrated by Cooper (1953),

Graham (1954), Panico et al (1950) and Ayre (1953). It is not a new



diagnostic method. Marini in 1909 published the results of his
classical study of gastric cytodiagnosis and predicted that ''the
day will come when physicians are as certain of the advantages of
cytodiagnosis by lavage as they are now of urinary sediment
examination.'" Ewven at this early date, the procedure was not a
new one, but merely the revival of a clinico-pathological examination
as old as the cellular concept of pathology itself. The method has
a sound biological and experimental basis in that it depends upon
the metastatic potentialities of malignant tumours, as modified by
the growth rate of the individual lesion (Lemon 1952}, and the
reduced mutual adhesiveness of adenocarcinomatous cells as
compared with normal epithelium [Coman (1944) and McCutcheon
(1948U . As a result of this reduced adhesiveness and greater
growth rates of many gastric carcinomata, tumour cells may be
exfoliated into the gastric lumen in quantity out of all proportion
to the ratio of tumour surface area and the area of normal gastric
epithelium. Several major difficulties in obtaining reasonable
diagnostic accuracy with this method have been experienced.
Perhaps the greatest of these has been the failure of approximately
40 per cent of gastric carcinomata to shed recognizable clumps of
tumour cells into the gastric lumen. [Seybolt et al (1951),
Iverson (1951), Richardson (1949), and Wollum (19515].

Several ingenious methods of obtaining an abundance

of well preserved exfoliated tumour cells have been developed.



Moderate success was claimed following gastric lavage with a
special perforated tube [Graham et al (1948}, Ulfelder et al (1948)
and Imbriglia et al (1951)] . Hollander et al (1947) obtained a
better yield of desquamated tumour cells by introducing a two
per cent eugenol water suspension into the stomach before
aspiration and Rosenthal and Traut (1951), published an account
of their experience with mucolytic papain used in the same manner.

In carcinomatous ulcer, where exfoliation occurs with
lesser frequency and in lesser degree than in polypoid cancers,
the abrasive balloon, designed by Panico et al (1950), and
modified by Rubin (1953), provides a means whereby cells adherent
to the edges of the ulcer may be removed and made available for
histological examination. The introduction into the stomach of
the mucolytic agent chymotrypsin before passing the abrasive
balloon improves the yield of cells and ensures against cytolysis.
The Ayre brush, the purpose of which is similar to that of the
abrasive balloon, has been used with success to provide sheets
of cells suitable for histological assessment and has the added
advantage of permitting comparative study of cells obtained
from the different levels of the gastric mucosa.

From the theoretical point of view this type of
investigation is of value provided it is found possible to obtain
cells from the ulcer but it has been found in practice that the

yield of cells from an ulcer is small.



UROPEPSIN EXCRETION AS A MEANS OF DISTINGUISHING

BENIGN FROM MALIGNANT GASTRIC ULCERATION

Efforts have been made to determine the value of the
quantitative uropepsin excretion in differentiating benign from
m alignant gastric ulcers. Certain studies in this field have
been equivocal, [JanOWitz et al (1950), Eastcott et al (1953},
Bolt et al (1954), Balfour (1954) and Sircus (1954) | and the
number of investigations on patients with gastric carcinoma
too small for adequate evaluation. Bieling (1911), Takeda
(1910J, and Rothschild (1930), found low uropepsin values in
a small number of patients with widespread infiltrative gastric
cancer.

Gray (1955) concluded that, in the presence of an
ulcerating gastric lesion, a uropepsin excretion of 1000 units
or less indicated a high probability that the ulcer was malignant
and that a uropepsin excretion of over 3000 units favoured a
benign lesion. The test is by no means infallible and is

probably the least efficient of the differential diagnostic aids.



CHAPTER 6

GENERAL FEATURES

It would be unwise to comment upon the results of
therapy in gastric cancer without some knowledge of the general
characteristics of the disease, especially in terms of its
localisation and spread. Only upon these factors can the

prognosis be determined.

SITE OF TUMOUR

Until some twenty years ago, the location of the disease
within the stomach was of importance in respect of resectability.
- The surgical risk associated with operative procedures upon the
proximal one third of the stomach was so great that few surgeons
were willing to assume the responsibility for the attendant high
operative mortality and consequently most patients with cancer in
this site were considered incurable. Only over the last eight years
of the period studied, were the operations of total gastrectomy and
oesophago~gastrectomy considered as acceptable procedures for

patients in Saskatchewan.



To a lesser extent, the type of lesion also influenced
the surgeon's opinion regarding resectability. Until recent
years the widely infiltrative lesions, as in linitis plastica,
were considered beyond the limits of surgical extirpation.

For each sex there is no significant relationship
between the age and site or age and type of the lesion within the
stomach. (Tables 62, 62(i), 62(ii), 62(iii), 63 and 63(i) ).

There is great prognostic significance in the presence
or absence of metastatic tumour in the regional lymphatic glands.
Balfour (1937) stated that when the growth and regional glands
could be thoroughly extirpated thirty per cent of the patients lived
five years. When there was no regional lymphatic glandular
involvement, forty-eight per cent lived five years, whereas, when there
was tumour present in the regional nodes, the fivevyear survival
rate was only eighteen per cent. Barclay (1951) reported similar
findings in two separate groups of patients. In these, the five
year survival rates, when the regional nodes were involved, were
8 .6 per cent and 11.3 per cent, but were thirty-six per cent and

’fifty-one per cent when the lymphatic glands were not involved.
These findings have been confirmed by others - (ReMine et al
1953). Table 64 presents the data concerning the influence of
lymphatic glandular involvement in the Saskatchewan series. Of
the cases in which infor mation regarding the nodal status was
available, 20.4 per cent had no glandular metastases. Of the

869 patients (79.6 per cent) in whom glandular metastases were



Males - Age

Site of Tumour Total

Cases| A1 | o _s{45-54[55-64 |65-69 |70 &

Ages over

Total 2000 | 1493 88 196 445 281 | 483
Unstated 88 70 4 3 20 13 30
Prepylorus 662 | 480 | 30 | 63 | 140 | 85 | 162
Lesser 404 | 305 | 18 | 45 95 66 | 81
Curvature
Antrum 210 163 7 26 40 31 59
Cardia 184 138 6 14 50 24 44
Greater

15 116 5 7 34 4 36
Curvature & fundus 9 1 1 2
Body 139 107 6 10 36 17 38
Whole

107 75 9 12 1 15 20
Stomach 9
Posterior 30 24 1 4 5 5 9
Wall
Anterior 13 11 2 2 3 1 3
Wall
Multiple 4 4 _ _ 3 _ 1
Sites

GASTRIC CANCER: THE RELATIONSHIP BETWEEN SITE OF

TUMOUR AND AGE AND SEX (MALE)

SASKATCHEWAN 1932-55

TABLE 62




Site of Tumour Total Male . Age
All 70 &
Cases A 0 - 44 45-54|55-64 | 65-69

ges over
Total 100.0(100.0{100.0|100.0}|100.0]100.0]100.0
Unstated 4.4 4.7 4.5 1.5 4.5 4.7 6.2
Prepylorus 33.1] 32.1] 34.1] 32.2| 31.5| 30.3] 33.5
Lesser 20.2| 20.3] 20.5| 22.9| 21.3| 23.5| 16.8
Curvature
Antrum 10.5| 10.8{ 8.0| 13.2| 9.0 11.1] 12.2
Cardia 9.2 9.5 6.8 7.2]| 11.2| 8.6] 9.2
Greater

7. 7.81 5.6 8.7] 7.6 6] 7.4

Curvature & fundus 9 8
Body 6.9 7.2| 6.8] s5.2| 8.1| 6.1] 8.0
Whole 5.4 5.0]10.2] 6.1| 4.3| 5.4| 4.1
Stomach
Posterior 1.5 1.6 1.2 2.0 1.1] 1.4| 1.8
Wall
Anterior 0.7] 0.8 2.3 1.0 0.7] 0.3] 0.6
Wall
Multiple 0.2l 0.2 - - 0.7 - 0.2
Sites

GASTRIC CANCER: THE RELATIONSHIP BETWEEN SITE OF
THE TUMOUR WITHIN THE STOMACH AND AGE AND SEX (MALE)

SASKATCHEWAN 1932-55

TABLE 62 (i)

S



Female Age

Site of T Total

e Of THmMOUE  Cases | Al 1o 44 4554|5564 [56-69 |70 2nd

Ages over

Total IOO.Q 100.0] 100.0 | 100.0]100.0 {100.01100.0
Unstated 4.4 3.6 2.1 4.6 0 4.0f 6.9
Prepylorus 33.1] 35.8} 31.9| 41.9| 34.1| 34.7} 37.5
Lesser 20.2| 19.5| 17.0 | 17.7| 23.3| 20.0|16.9
Curvature

Antrum 10.5( 9.3 12.7| 7.3} 10.6] 6.7 8.7
Cardia 9.2 9.1 6.5 |10.5 8.8 8.0 10.0
Greater 7.9 8.5| 8.6 ] 6.0 7.5| 12.0| 8.8
Curvature & fundus

Body 6.9 6.3 2.1 | 7.3 | 7.0| 8.0| 5.6
Whole 5.4 6.3[14.9 3.1 8.1 5.3 3.8
Stomach

Posterior 1.5 1.2 2.1} 1.6 0.6 1.3| 1.2
Wall

Anterior 71 0.4 2.1 - - - 0.6
Wall

Multiple 0.2 - - - - - -
Sites

GASTRIC CANCER: THE RELATIONSHIP BETWEEN SITE OF THE

TUMOUR WITHIN THE STOMACH AND AGE AND SEX (FEMALE)

SASKATCHEWAN 1932-55

TABLE 62 (iii)




A -
Type of Total 8¢ Male
i
_Tumour | Cases AA“ 0 - 44|45-54 |55_64 |65-.69 | '° 2B
ges over
Total 2000 1493 88 196 445 281 483
Unstated 1010 747 35 86 211 151 264
Ulcerating 566 428 36 70 143 65 114
Infiltrating 233 180 9 22 52 42 55
Polypoid 140 105 2 9 32 18 44
Linitis 37 23 6 5 4 4 4
Cancer 14 10 - 4 3 1 2
and Ulcer
A - F
Type of Total ge emale
Tumour Cases AAll 0 - 45-54 [55-64 |65-69 70 and
ge s over
Total 2000 507 47 67 158 75 160
Unstated 1010 263 23 36 79 41 84
Ulcerating 566 138 14 19 52 16 37
Infiltrating 233 53 6 8 12 9 18
Polypoid 140 35 - 3 10 6 16
Cancer 14 4 - 1 - 2 1
pnd Ulcer

GASTRIC CANCER: THE RELATIONSHIP BETWEEN TYPE OF

TUMOUR AND AGE AND SEX

SASKATCHEWAN 1932-55

TABLE 63

..
foeedy
i




Type Total Age - Male
of Cases | A1l 70 &
Tumour Ages 0 -44{45-54 |55-64 | 65-69 over
Total 100.0 1100.0 [100.0}100.0 | 100.0|100.0 |100.0
Unstated 50.5 50.0 | 39.8| 43.9 | 47.4| 53.7| 54.6
Ulcerating| 28.2 28.7 | 40.9| 35.7| 32.1| 23.1| 23.6
Infiltrating 11.7 12.1 | 10.2] 11.3]| 11.7] 15.0 | 11.4
Polypoid 7.0 7.0 2.3 4.6 7.2| 6.4 9.2
Linitis 1.9 1.5 6.8 2.5 0.9] 1.4 0.8
alclgn;f;r 0.7 0.7 ] - 2.0| 0.7 0.4 0.4
sze Total Age - Female
Tomour | C2°°° A‘;ls 0 - 44| 45-54 [55-64 | 65-69 ;?ef
Total 100.0 100.0{100.0 {100.0 |100.0 [100.0 |100.0
Unstated 50.5 51.81 48.9 | 53.7 50.0 54.7 | 52.5
Ulcerating| 28.2 27.2| 29.8] 28.4 | 32.9 | 21.4 | 23,1
Infiltrating 11.7 10.5( 12.8 | 11.9 | 7.6 | 12.0 | 11.3
Polypoid 7.0 6.9/ - 4.5 | 6.3 8.0 | 10.0
Linitis 1.9 2.8| 8.5 - 3.2 1.3 2.5
aiz‘nlj:er 0.7 0.8 - 1.5 | - 2.6 | .6

GASTRIC CANCER: THE RELATIONSHIP BETWEEN TYPE OF

TUMOUR AND AGE AND SEX IN PER CENT

SASKATCHEWAN 1932-55

TABLE 63 (i)




Number | Distribution of Lymphatic Glands Involved (Per Cent)
With
Involved Regional
Lymph | Regional | Supra- |Re gional | Regional | Distant | Distant
Nodes Nodes |[clavicular] and and and Only
Only Supra- | Distant | Supra-
clavicular claviculan
869 91.0 3.0 2.8 2.1 1.0 0.1

GASTRIC CANCER: THE DISTRIBUTION OF INVOLVED

LYMPHATIC GLANDS

SASKATCHEWAN 1932-55

TABLE 64

o e -




found, the regional nodes only were involved in ninety-one per cent.
ReMine et al (1953) have commented on the prognostic

significance of involvement of the sub-pyloric lymph nodes. The

poor five year survival rates evident when these nodes are involved

is said to be due to early associated spread to secondary nodal

echelons behind the head of the pancreas and in the adjacent

retroperitoneal tissues. These authors also reported a relationship

between the prognosis and the distance of the involved lymph nodes

from the nearest part of the gastric primary neoplasm. In the

group of long term survivors, none of the involved nodes was at

a greater distance from the primary tumour than 3 cms. whereas

in the short-term survivors at least some of the involved nodes were at

a greater distance. Comparative data are not available in this series.
No obvious relationship existed between the site of the

gastric tumour and the incidence of lymphatic glandular involvement.

(Tables 65 and 65(i)). Polypoid lesions would appear to be less

prone to spread to lymphatic glands than other types, and when

s pread from this type of tumour does occur, it is more likely to

remain regional than in the other types of lesion. (Tables 66 and 66(i)).
Many efforts have been made to correlate histological

g rading of gastric tumours with prognosis. To the writer, the

subdivision of tumour s into grades appears to be artificial in

many cases and to be at best only relative. It involves to a large

extent the personal factor and is based frequently on less than
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adequate examination of the tissue. Multiple sections of the

same tumour may reveal so many different histological appearances
that frequently an individual tumour could be classed in any or all
of the four grades described, depending upon which particular
pathological section was taken to be representative of the whole
tumour.

Histological grading was not assessed routinely in the
cases described in this series, but for completeness of the record,
those which were so graded are correlated with lymphatic glandular
involvement. (Tables 67 and 67(i)). The numbers of cases in each
group are too small for comparison and so no useful conclusions
can be drawn from the data presented.

The relationship between the presence of a palpable
mass in the abdomen and lymphatic glandular involvement is
demonstrated in tables 68 and 68(i). The presence of a palpable
mass would appear to coincide with a higher incidence of lymphatic
glandular metastases, both regional and remote.

The direct extension of gastric neoplasms to neighbouring
organs and structures, frequently reduces the chance of complete
excision of the tumour, and consequently influences the prognosis.
Tables 69, 69(i), 70 and 70(i}) demonstrate the incidence of direct
tumour extension in the various sites and types of primary gastric
lesions. Tumours in the prepyloric region of the stomach would
appear to extend directly to other organs and structures less

frequently than tumours in other sites. The high incidence of



L9 HTIV.L

G6-2¢61 NVMEHDLVISVS

(MIgo¥d) ¥NONWNL 0 SHAVYD SNOIYVA IHI NI

LNHWHATOANI TVAON A0 HDNHAIDNI HHL “dHDINVD DIYLSVD

- - - - 1 I juelsig
°sod xenotae(oeIdng
- 9 € B B 6 R jueisip R JeuoiSey
9A131S Od
- L g - 9 81 quelS1p R TRUOIBOY
*sod zenotae[oeadns
I ¥ G - 14! ¥e pue Teuoid3oy
sarytsod
- - ! - e 9¢ zenotae[oeadng
aat3rsod
14 121 10T 1 4] T6L sopou Teuo1foy
L 6€ |84 L 671 €ee oAme3aU $9pPOU IV
T¢ LLT 961 8 0Z.L 2601 Pa3els Tei0L
v 81 X4 ¢ 098 806 pejeisupn
g¢ G61 6LIT 1T 0841 000¢ 18301
¥ 9pean ¢ opean 7 9pean I opeID Pa3e3S 30N gosen IV A3oroyzedg
opou ydurdry
§9s®N JO IaqUINN
UOTI}eDIJISSBID I9poag




(1) L9 I TEVL

GG-2¢€6T NVMIHDILVISVS

(LNAD ¥dd) (¥4dao¥d) ¥NONAL J0 SAAVID SNOITYVA HHI NI

INIWHATOANI TVAON A0 EIDNHAIDNI HHL “dHIDNVD DIYLSVD

- - - - 1°0 1°0 saTIsOd juelsid
9ATITSOd Je[ndIlAB[OEIdNG

- 17 02 - - 80 puejuBlSI(] pue [RUOIBOY
SATISOd juelsiq

- 6°¢ 2°¢€ - 80 L1 pue (ewidey
9AT]ISOd JIB[NOIABR[DBIANG

2'¢ €2 2°¢ - 6°1 (A pue reuoidey
- - 9°0 - G'¢ $°72 9A111S0d J1e[notae[oeadng

(AR ) ¥°89 9 %9 Gzl 8°GL i) 2A1IsOg TRUOIBRY
9°22 0°22 v 92 S8 6° LT ¥ 02 2a13eSoN SOPON 11V
0° 00T 0°00T 0°00T 0° 001 0°00T 0°00T Po3ElS [B10L

¥ opeID ¢ opeIn Z 9peaD [ epeID paje3s jJoN | seseD IV

sasen B30 JO j1uad IdJ

UOI}BDIFISSB]D I9poig

q.ﬂu;m\



8¢ HTEVL

6G-2¢61 NVMHIHDLVISYVS

SSVIN TTVNIWNOAIV dTIdVdIvVd 40 HDNISHIJ
HHI Ol dILVTHY SASVISVIINW YVTINANVTID DILVHIWAT A0 IDNUAIDNI IHL “dHADNVD DIYLSYD

T - - 1 aanyisod juelsig

‘sod aefnolae(oeadns snid

L Z - 6 juelsip snid reuotdsey

aAar3tsod jue3sip

al € - 81 snid teuoiday

aa1ytsod aernotaeioeadns

t el - ¥e snid Teuo8oy

91 o1 - 97 aa131sod ge[notaeioeadng

$96 $02 c7 16L aa13tsod sopou JeUOIZ9Y

681 67 6 €77 oA1IR39U Sopou IV
66L 192 4 2601 Po1EIS 18101
08¢ €82 S¥ 806 Po1EIS 10N

6LET 147" LL 0002 1e10L

died
S OIQECIES 4w orqedied Wt M sse o1qedied sosen IV

noyit M o1 pojeisun £8o10y3Rd
s9s®e JO IoqUInN opoN yduwir

sse]N olqedied pue sopoN




(1) 89 ATEV.L

GG - 2¢6T NVMHEHDLIVISVS

(LNED ¥dd) SSYIN TVNINOALY ATIVdIVd A0 ADNASTII

JdHIL OL AALVTIHY SESVLSVLIN ¥VTNANVTO DILVHAWAT A0 ADONIAIDNI HHIL “MIADNVD DIYLSVDH

1°0 - - 1°0 aa131sod juejsi(q
“S0d Ie[noIAe|oeddns snjd
6°0 8°0 - 8°0 juelstp snid reuoifoy
SATIIS OQ
81 I°1 = LT juejstp snid TeuorSey
SAI}ISOd JeinolAe[oe Idns
A 0'g - Z2°¢ snid 1euoidey
SAT3IS0d Sopou
0°¢ 8¢ - ¥'e Jze[norae(oeadng
SAIjisod
9°0L 2°8L 6°TL ¥ 2L sopou [euotdey
2°¢¢ 1°T1 1°82 07 sanyedou IV
0°00T 0°00T 0°00T 0°00T PoIEIs 830
SSBIN w&mﬁz SSBIN olqedied sa9sen IV
olqedied INOUYIIM °l9Bdi®d YHM oI p3jelsuf) ASotoyreg
sosen (B30, JO juU8d I3d opoN ydwd
sse]N o]qed[ed PUE S3PON




69 ATIVL

GG-2¢61 NVMIHDLVISVYS

"S9318

97dI3[nil 12 JUSFlIAD sem

I9DUED UYDIYM Ul S3SED § SOPN[OUIx

SHYNLONAYLS ONIHNOIHDIEN ANV SNVOYC YHHIC OL NOISNIILXH LOJYId dNV

MNOWNL DIYLSVYVD HHI A0 JLIS dHIL NHIMIFG dIHSNOILVTHEY HHL “dUDNVD DIYLSVD

TOTOO0sS9 WU 9z a9A8UETI] uw
- - 4 - I - [4 3 4 - 01 juswed1] o1gedoyoaisen)
Z € Z (4 T T 8 ST 02 - i juewres1] o1pedayorisen
- M 0 @ w 1 ST 1 @H - @@ UOTOD 0S99 95I9A5UBIT,
- € $2 PI1 61 €¢ g1 43 69 6 022 suedi0 IaY30 O],
4 9 91 71 22 91 €1 LS v 4 cLT 19310
¢ 8 6 (Al 81 T1 ¢? 8y 901 i %2 SUON
L 14 69 8¥ 69 29 9L 8¥1 192 g1 89 L Po1e1g 1el0],
9 L 29 68 63 LA ¥el LG7 00% vl 2¢€21 F93el1s 30N
1 0¢ *TTT LET 861 981 012 G0% 199 68 000¢ Te3io1
snpun .
rem .:m.\s [[D R WO S Apog | ® .>nzwm%§mo Uy Axng |snxoldd polels v
AOTIIUY] "3SOd|%2[0UYMm I2jeax I9SS9T| -91d ~un uolsualxy 39911

InownJ, Jo 9318




,,,,,,,

°5931s 27dI}[NUI JB JUSPIAD SEBM
(1) 69 ATAVL I2DUBD YOIYM ULl S9SBD F SOPN[OUT:x

GG-2¢61 NVMIHDILVISVS

(LNID ¥FJ) STINIDONYLS DNIYNOGHOIAN ANV SNVOYO YIHIO OL NOISNIALXHE LDHAYId ANV
MNONWNL DIYLSVD HHL A0 HLIS HHL NFIMIAY JIHSNOILVTHIY HHL *ddDNVD DIdLSVD

. ] ] ] ] . UOJODOS Ul 9S IDASUBRI} R}
- B Ve - VoI - 9°¢ 0°¢ 1870 - eI jusuwred1] oyedsyoasen
9°87 | 1€t pec 7% $°T 9°1 G0l 1°01 (272 - 0° L juowred1] o13edoyoajsen
- I°¢1 |2°01 9°21 (9°'11 9°1 L°6T | ¥°L €L - 0°6 UOJOD0S UL 95 IDASTURL],
- I°¢T | 9°0% [ 1762 |G°L2 €°¢g | L°6T | 0°€Z |#°92 |0°09 |L°87 sue8io 19130 O,
9'Q2 | 8°G2 | 1°L2 | 1°62 |6°1¢ 8°GZ | 2°LT | 0792 [Z°LT |€°¢T |9°2¢ 19310
8°¢% | 6°%¢ | €°91 | 0°62 (2792 L°LT €°0¢ (9°2¢ |9°0% |L°92 |g9°T1¢ SUON
0°00T| 0°00T x0°00T | O°00T |O°00T | O°00T | O°00T| O°00T | O°00T |0*00T |0°001 Pa3els 1830
PIPUNLI R .
.Sw? .Sm?iumsouw kpog | *ainn |erpaes bnauy Aann) |snaolAd{ pojels| sase)
AUV | "380d |a1oym Tgesd 198597 -9ad -un v UOTS U93XH 309I1(]
inowmny, Jo 9318




0L HT1dV L

§G-2¢61 NVMHAHDIVISVS

WSVTJdOHN

DIYILSVD AYVINIYd J0 SHdAL SNOI¥VA HHIL ANV SHYNILDNALS ANV SNVDYO DNIYNOIHDIIN

OL NOISNIALXH ILDHYIAd A0 ADNHAIDNI IHIL NHIMILHAG dIHSNOILVTHY HHI “dIDNVD DIY¥ILSVD

UOJOD0S9UW 9sI3A8URBI) PUR

- - - ¢ - L 01 juswre81] o13edoyoaisen
I I 9 6 02 LT 4% juswredi] orpedayoaysen
- ¥ q 6 ¢ ¥4 69 UOTOD0S 9WI 9SI9ASURI],
1 11 ST €9 €9 L9 9727 suedxo Iayio o],
! 14 A e €g €L €LT 19110
L € 142 Ly 611 (43 (444 SUON
0T %4 8L 6gqT 8L2 ¥2e 89L Po3EIS TB10.L
14 ! 29 SL 687¢ 88L 2¢eel Po1®31s 10N
id! Le 0%1 0¢? L9g 2101 000¢ TelolL

19910 wo ST3IUI] prod4iijog | Burjeayriyul Suryexadn| poleisun saseD IV

I90UED UOoIS U93XH 309I1(

odA T, pue uolsualxd 399J1(d




(1) 0L ATAVL

GG-2¢6T NVMHIHDLV3IISVS

(LNED ¥3d) WSVTIJOIN

DIYISVD AdVINIYd J0 SHJAL SNOIYVA HHI ANV SHINIDNYLS ANV SNVDIO DNIHMNOIHDIIN

OL NOISNIIXH LOHYId 40 HDONHAIDNI HHI NHIMILAI dIHSNOILVTHY HHIL *ddDNVD DIYLSVD

UOJOD0SOUWL 95 ISASURI] pUR
- - - 6'1 - 7€ €1 juswedi] o13edoyoaisen
0°'0T PE ) 6°5 7°0 9°. 0°L juswredi] o13edayoaiser)
- “Vomn.m “W.@ mv.m Naw m.NH O.mv HHO.—”OUOmOﬂHH QWH®>WG.NHH
0°0T 8° LY 2761 G 0% L°22 662 L°872 sued.1o 12y3o of,
0°01 ¥L1 1°¢2 G°61 1°61 9°2¢ G°22 19110
0°0L 0°¢T 9°¢¥ £€°0¢ 8°'2¥% € %I G°1¢ OUON
0°00T 0°00T1 0°00T1 0°00T 0°00T 0°001 0°00T pei’ls 1810
ISDT7[] uo
190uUEn surur | prod4jod [Burpenijyul (Supeasd[n| PpojyeIsun | sIseD TV HOTS UK 195 11|

anownj, JO UOISU9IX OIJI}SEN-BIJX 1091 9y PO3BIS S9SB JO JuUed I9dg




direct extension to other organs by tumours in the cardia may
be explained by the frequency with which these tumours extend
intramurally into the oesophagus. Infiltrating tumours extend
directly more frequently than ulcerative or polypoid types of
lesions. The latter two types are comparable in this respect.
The relationship between Broder's classification of the primary
tumour and the incidence of direct extension indicates that the
lower the pathological grade, the lower the incidence of direct
extension, but a definite conclusion cannot be made from the
inadequate data presented (Tables 71 and 71 (i)). The incidence
of direct spread of tumour in patients who do not have a palpable
mass is slightly smaller than in those in whom a palpable mass

is found (Table 72 and 72 (i)).

DUODENAL AND OESOPHAGEAL INVOLVEMENT

Duodenal and oesophageal involvement by direct
extension of tumour from the adjacent parts of the stomach, have
been reported to occur with significant frequency. Coller et al
(1941), Borrmann (1926), Konjetzny (1950), Zinninger et al (1949),
Harvey et al (1951}, reported direct spread into the duodenum in
twenty-five per cent, twenty-nine per cent, sixty-seven per cent,
thirty~three per cent and twenty-five per cent respectively.
Oesophageal involvement was reported to occur in forty-eight per
cent, sixty-four per cent and thirty-two per cent in the series of

cases described by Ranson (194%), Canonico (1950) and Eker (1951).
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This type of spread is not always obvious on gross inspection

or palpation and a true record of its actual incidence can be made
only when the pathologist examines the lines of resection in all
surgical specimens and the duodenum and oesophagus in all
relevant autopsy material. There is no such complete record

of the cases in the Saskatchewan series. In one clinic, the
reported incidence is much lower than that of the other, but this

is explained by the inadequate recording of data by the pathologists
who were associated with that clinic (Table 73). Despite the
absence of critical examination of the pathological material in
many cases, the incidence of duodenal and oesophageal involvement
is seen to be high. It will be observed from Table 74 that there are
few sites in the stomach from which tumour may not spread directly
into the duodenum. In this series the oesophagus is involved only
in those cases in which the primary tumour is situated in the
proximal part of the stomach.

Of the two thousand cases in the series, information on
metastatic spread to tissues and structures other than lymph glands
is available only in 993 cases (Table 75). Almost three-fifths of
the patients had metastases. The distribution of these metastases
was such that the patients in the group were beyond surgical salvage.

It is possible to consider the relationship between the
site of the tumour and the distribution of metastases only in
patients with prepyloric and lesser curvature lesions, because the

numbers of patients with lesions in other sites on which data are
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available are too small for comparison. In 331 prepyloric and
202 lesser curvature lesions, it is interesting to observe the
similarity in the incidence of metastases in various other organs
(Table 76). From both sites the incidence of metastases to liver,
rectal shelf, pancreas, lungs and to multiple organs is similar.
Prepyloric lesions appear to give rise to peritoneal seeding to a
significantly greater degree than lesions of the lesser curvature.
However, in prepyloric tumours, the overall tendency to metastasise
is less than lesser curvature lesions. When the site of the primary
tumour within the stomach is considered in terms of the metastases
which are found in the liver, it is seen (Table 77) that lesser
curvature tumours are more prone to give rise to hepatic metastases.
/

In the study of the site of extra lymphatic glandular
metastases in relation to the type of tumour, again only two groups
can be compared. Ulcerating tumours appear to metastasise to
other organs less readily than infiltrating tumours (Taklz 78) but
when the site of the metastases is considered in terms of the type
of the tumour, it would appear that a greater proportion of secondary
deposits in liver, peritoneum, pancreas, lungs and in multiple sites,

* arise from ulcerative lesions than from infiltrative lesions (Table 79).
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CHAPTER 7

THE LYMPHATIC DRAINAGE OF THE STOMACH

Without an intimate knowledge of the lymphatic
drainage of the stomach, studied and intelligent surgical
management of gastric carcinoma is not possible. Fohmann
(1833) was the first to investigate the lymphatic anatomy of the
organ, and in later years his work was confirmed and new
information added by Sappey (1874), Teichmann (1861), Loven
(1873}, Cuneo (1900), Disse (1911), and Jamieson and Dobson
(1907). These workers traced the lymphatic drainage routes
and networks in such a way that confirmatory investigations by
Rouviere (1938) added little to the already existing knowledge
of the subject. The following review is based on the data
presented by Rouviere.

Within the stomach wall there is a continuous lymphatic

pool composed of four intramural networks each of which



communicates with the others. The first of these, the mucous
network, arises in the sheaths which surround the vascular
capillaries and small veins (Disse, 1911). These tiny lymph
vessels drain into the interglandular spaces, described by Loven
(1873}, form interglandular sinuses which reach into the deep
layers of the mucosa and anastomose with each other to form a
lymphatic network around the glands (Cuneo and Delamare 1900).
They terminate in the mucous or subglandular lymphatic network
which resides between the gastric glands and muscularis mucosae.

From this mucous network lymphatic channels arise
which traverse the muscularis mucosae and end in the submucous
network which is separated from the mucous network only by the
muscularis mucosae. Its capillaries are larger than those of the
mucous network and give origin to efferent lymph vessels which
reach the muscular layers of the stomach and irt ermingle with
the lymph capillaries of the muscular network. The latter is
subdivided into several secondary lymphatic plexuses which are
distributed between the several layers which compose the muscular
coat (Cuneo and Delamare).

The muscular network drains into the subserous or
subperitoneal plexus. This network is continuous over the entire
stomach, but the inter-communicating 1ymphatic capillaries are
not evenly distributed. The plexus is much denser over the mid-

portion of the stomach than at the curvatures, the pylorus and

cardia (Cuneo and Delamare 1900).



There is no longer doubt that the gastric lymphatic
plexuses communicate with those of the oesophagus and duodenum.
These communications have been demonstrated by Stephanis (1902),
Jamieson and Dobson (1907), Comolli (1911) and Rouviere (1938).
The evidence provided by these workers more than balances that
of the opposing school of thought exemplified by Most (1927},

Polya and Navratil (1903) and Poirier and Cuneo (1902). There

is ample proof from clinical and surgical experience of the spread
of gastric cancer to the duodenum and the oesophagus to demonstrate
that a free communication does exist between the subserous
lymphatic vessels of the stomach and both the duodenal subserous
lymphatics and the paraoesophageal lymphatic vessels.

There are three glandular chains which compose the
first echelon of perigastric glands and into which the collecting
lymph trunks for the stomach wall drain. These glandular chains
are the left gastric, the splenic and the hepatic chains and each

appears to be the depot of drainage for the greater part of the

lymph from certain regions of the stomach wall.

THE REGION OF THE LEFT GASTRIC CHAIN

This is the most extensive area of drainage and
includes the medial two thirds of the vertical portion of the
stomach. It is limited to the right by the lesser curvature.

Its boundary to the left begins at or to the left of the fundus and

extends parallel to the curvatures but nearer the greater than



the lesser. The left gastric region may overlap the middle
portion of the horizontal segment of the stomach between the
right gastric lymphatic region above and the right gastro-
epiploic below.

The collecting lymphatic trunks from the subserous
network of the left gastric region are directed to the lymph
nodes which are usually grouped near the upper part of the
lesser curvature. Those draining the horizontal segment of the
stomach are directed obliquely upwards and to the left, those
from the body of the stomach run vertically from the distal
portic:;n, obliquely upwards and to the right in the mid portion
and almost horizontally from the proxirlnal part. Those which
drain the fundus are directed downwards and to the right. The
collecting trunks from the anterior and superior wall of the
fundus, and those from that part of the body of the stomach
o pposite the cardia, are usually interrupted by the left and
anterior paracardial glands, There are some trunks, however,
which by-pass these nodes and drain directly into the glands of
the lesser curvature or into the lymph nodes situated in the left
gastro-pancreatic fold. The posterior paracardial glands are
frequently absent, and in this case the posterior collecting trunks
from the proximal portion of the stomach drain directly into the
paracardial glands of the lesser curvature or into the nodes of
the left gastro-pancreatic fold. The parietal gastric lymph nodes

of Letulle (1899), may be found along the course of the left gastric

collecting vessels.



Three groups of glands compose the left gastric chain,
the group of the left gastro~pancreatic fold, the nodes of the
lesser curvature of the stomach and the parietal group to which
are appended the nodes of the pars cardiaca (juxta-cardial nodes).

(a) The nodes of the left gastro-pancreatic fold.

There may be one, two or three of these glands situated along the
cour se of the left gastric artery between its origin and the lesser
curvature, above and posterior to the vessel and lying in the
substance of the left gastro~pancreatic fold. In the course of
gastric resection for carcinoma the most constant of the glands,
lying immediately behind the origin of the artery, should be
searched for diligently. It may be hidden by the left gastro-

i
hepatic fold. The highest and most lateral of these glands is
frequently intimately related to the glands of the pars cardiaca
and with those of the lesser curvature.

(b) The glands of the lesser curvature. These follow

the paths of the left gastric artery, after it reaches the gastric
wall, and of its terminal branches. They are situated in the

upper part of the lesser curvature and rarely extend beyond the
mid-point between the cardia and pylorus (Jamieson and Dobson
1907). They are closely related to the gastric wall, the left gastric
blood vessels and the divisions of the left vagus nerve on the lesser
curvature. There are usually from three to five nodes of which
approximately half accompany the trunk of the left gastric artery

N
and the remainder its terminal branches. One gland is usually to



be found lying in front of the anterior branch of the vessel,
one behind its posterior branch and a third at the level of
the division of the parent trunk.

(c) The glands of the pars cardiaca. This group of

glands, first discussed by Letulle (1899), may be divided into

three sub-groups, the anterior, left and posterior. The anterior
paracardial glands are constant, the left group is often absent but
may be composed of as many as seven glands [Jamieson and Dobson
(1907) and Comolli (1911)]and the posterior group are inconstant in
number and may be absent. When the anterior, left and posterior
paracardial nodes are present they form, with the glands of the

left gastro-pancreatic fold and those in the proximal part of the
lesser curvature, a pericardial lymphoid ring.

The efferent lymph trunks from the nodes on the lesser
curvature and the paracardial group drain into the left gastro-
pancreatic fold. All of these glands are connected by numerous
lymph vessels which run in the left gastro-pancreatic fold, some
in front of and others behind and below the left gastric artery.

The efferent trunks of the most distal node of the left gastric
chain drain into the nodes of the hepatic and splenic chains and
those around the coeliac axis. This lowermost node also gives
rise to lymph trunks which descend to the left in front of the aorta
and then cross the left aspect of the superior mesenteric artery
at its origin from above downwards and terminate in the intestinal

lymph trunk and in the nodes of the paraaortic group nearest the



left renal pedicle. The efferent trunks from the latter nodes

terminate in the lumbar lymph trunk.

THE REGION OF THE SPLENIC CHAIN

This region lies in that part of the stomach lateral to ‘the
left gastric region and extends from the summit of the fundus to the
mid point of the greater curvature. Most of the collecting trunks which
drain this region are directed towards the splenic hilum by following
the left gastro-epiploic artery and the vasa brevia and end in the
lymph glands of the splenic chain situated at the splenic hilum, on
the tail of the pancreas and in the phrenolienal ligament. A few
collecting lymph vessels which drain the left extremity of the fundus
and adjacent posterior wall of the stomach drain into nodes situated
adjacent to the lateral part of the body of the pancreas. Those
lymphatics which accompany the left gastro-epiploic artery, reach
the gastric wall at the greater curvature, then follow the vessel
upwards and to the left. On the path of these lymph collecting
vessels and along the greater curvature as well as in the gastro-
splenic interval the left gastro-epiploic lymph nodes are found.

There are usually three or four glands in the splenic
chain and these lie on the course of the splenic artery along the
upper border of the pancreas. The chain is continued in the
phrenolienal ligament to the hilum of the spleen. From this point
it may be continued in front of the hilum and along the left gastro-
epiploic artery. There is some variation in the disposition of the
glands i the latter part of the chain. Sometimes there is only one

node present near the origin of the left gastro-epiploic artery where



it is in close approximation to the nodes at the hilum of the spleen.
Alternatively there may be two or three nodes placed either on the
left gastro-epiploic artery in the gastro-splenic ligament or at the
origin of one of its gastric branches. Another variation is encountered
in that there may be a series of as many as eight small glands present
along the left gastro-epiploic artery from the spleen to the greater
curvature of the stomach and the adjacent portion of the greater omentum
Several small infrapancreatic glands may be present
distal to the tail of the pancreas and the lateral part of the body of the
pancreas. All of the infrapancreatic glands do not belong to the splenic
chain. The most medial glands to be found near the duodeojejunal
angle belong to the group of superior mesenteric nodes and are
situated along the course of the inferior/pancreaticoduodenal artery
and on the terminal portion of the inferior mesenteric vein.
The splenic chain terminates in a large node situated
immediately to the left of the coeliac artery, behind and above the
fir st part of the splenic artery. This node gives rise to large
efferent lymphatic trunks which descend and terminate in the para-
aortic nodes near the left renal pedicle and in the intestinal lymph

trunk. The former nodes terminate in the lumbar lymph trunk.

THE REGION OF THE HEPATIC CHAIN

This region of the stomach is situated to the right of
the left gastric and splenic regions. It is subdivided into a

superior, or pyloric, and an inferior zone.



The superior zone gives origin to two or three
collecting vessels. At least one of these is directed upwards
and to the right, crosses the superior border of the stomach and
accompanies the right gastric artery to a point some distance to
the right of the pylorus. It then turns backwards and downwards
and ends in a large lymph gland situated to the right of the
horizontal segment of the hepatic artery. The supra-pyloric
lymph node may be found on the path of this collecting vessel.
An efferent vessel from this node was found by Polya and Navratil
(1903) to drain directly into the porta hepatis. Another collecting
trunk has been found which leaves the suprapyloric gland, crosses
the superior surface of the pyloric groove and continues to the
right passing in front of the hepatic pedicle to a point at the
superior genu of the duodenum. This vessel is then directed
downwards to end in the superior retro-pancreatico-duodenal gland.

The inferior hepatic zone is drained by the right gastro-
epiploic and by the infrapyloric glands. The collecting vessels are
directed downwards and reach the right gastro-epiploic arterial
arch which they accompany to the pylorus. Some trunks empty
into one of the right gastro-epiploic nodes immediately after
reaching the artery. Others terminate in a lymph node near the
pylorus and sometimes in an infrapyloric node. Some of the
efferent trunks from the gastro-epiploic nodes leave the course
of the artery and accompany the vein and terminate in the

\

superior mesenteric lymph node.



There are five main groups of lymph glands composing
the hepatic chain, namely, the hepatic, the gastroduodenal, the
right gastroepiploic, the right gastric and the pancreatico-

d uodenal groups.

(a) The hepatic group. This consists of four to eight

glands situated along the course of the hepatic artery. Some
accompany the horizontal part of the vessel while others are
found along its ascending portion in the gastrohepatic omentum.
One very large gland is frequently found above and to the left of
the hepatic artery in the angle formed by the hepatic and splenic
vessels as they leave the coeliac axis. In this position it lies
posterior to the left gastric artery. There are usually two or
three glands in relation to the ascendinlg 1imb of the hepatic
artery. They may lie to the right or left or postérior to the
vessel. There is usually at least one gland to be found in the
interval between the hepatic artery and the common bile duct.
Other s may be related to the neck of the gall bladder and in
relation to the cystic artery.

(b) The gastroduodenal group. This group of glands

follows the course of the gastro-duodenal artery and lies between
the duodenopyloric wall ard the anterior surface of the pancreas.

(c) The right gastro-epiploic group. Jamieson and

Dobson (1907) subdivided this group into the infraduodenopyloric

and right gastro-epiploic groups. The infraduodenopyloric group
A\
lies adjacent to the first part of the duodenum and pylorus at the



level of the bifurcation of the gastroduodenal artery. Two or

three glands are usually present and they lie in close approximation
to the pyloroduodenal wall. The right gastro-epiploic group is a
continuation of the infraduodenopyloric group and differs from it

only by its location distal to the greater curvature of the stomach.
The nodes are situated along the course of the right gastro-epiploic
artery and therefore lie at some distance from the greater curvature.

(d) The right gastric group. This group of glands is

inconstant. Jamieson and Dobson (1907) identified one fairly
constant node which was situated on the superior surface of the
pylorus but whic h frequently lay at some distance from the pylorus
in the gastrohepatic omentum.

/

(e) The pancreaticoduodenal group. There are two sub-

groups composing the pancreaticoduodenal glands. These are
anterior or prepancreaticoduodenal and posterior or retropancreatico-
duodenal in site. The prepancreatic duodenal nodes are usually
located near the pancreatic border of the duodenal loop, particularly
near the first and the upper half of the second parts of the duodenum,
but may be found at any point on the anterior surface of the head of
the pancreas. In their usual position these glands are in contact
with the superior pancreaticoduodenal artery. One of the glands

has an almost constant situation near the proximal duodenal

flexure and the others lie above, to the right and distal to the
mesenteric attachments. Bartels (1907) has pointed out that while,

N\

in health, only three to six glands may be seen lying in front of



the pancreas on gross examination, many more may be evident
on microscopic examination or when the glands are involved in
a pathological process.

The posterior pancreaticoduodenal nodes are situated
behind the head of the pancreas, along the common bile duct or
on the arterial arcades formed by the pancreaticoduodenal artery.
There are usually two to four glands in this group. One of them,
the retropancreaticoduodenal node, is constant and is situated
behind the angle formed by the first and second parts of the
duodenum and to the right of the portal vein.

The anterior pancreaticoduodenal nodes are united with
each other by anastomotic lymph vessels and drain into the infra-
pyloric nodes. The efferent 1ymphaticlvessels of the posterior
gastroduodenal glands drain into those nodes which are situated
to the right and distal to the origin of the superior mesenteric
artery. They may also drain into the glands of the horizontal
portion of the hepatic artery. The larger gland of the horizontal
hepatic chain lying adjacent to the coeliac artery is jéined by efferent
trunks from the left gastric and splenic nodes. Two or three
efferent trunks descend from it behind the pancreas to terminate,
like those of the splenic and left gastric chains in the para-aortic
nodes near the left renal pedicle and in the intestinal lymph trunk.

The efferent trunks from the former nodes terminate in the lumbar

lymph \trunk .



While the 1ymphatic pathways from the stomach are
complex, there are two outstanding features evident which are
of the greatest importance in relation to the potential intragastric
lymphatic spread from gastric cancer. The first of these is the
continuity of the intramural lymphatic pool. The mucous, the
submucous, the muscular and the subserous plexuses are in
continuity within themselves and with each other. The subserous
network drains all the lymph from the gastric wall and is continuous
over the entire stomach. The intramural lymphatic vessels are
avalvular and consequently, although there appears to be a
predisposition for the lym ph flow from certain areas of the stomach
to be directed along definite lymph channels towards certain groups
of glands in health, the same uniformit/y of lymph flow may not be
evident in diseased processes in the stomach. When the stomach
is involved in a carcinomatous process the search for involvement
of glands outside the group in which secondary involvement is
expected is therefore mandatory and the importance of removing
the whole of the potential lymphatic spread of the disease is emphasised.
The second feature of importance is the convergence of
the lymph flow from the glands draining all parts of the stomach to
a small group of nodes concentrated in the region of the coeliac
axis and especially to one large gland, situated above and to the
left of the hepatic artery in the angle formed by the latter vessel

and the splenic artery as they leave the coeliac axis. The potential

N\



spread of the tumour to certain glands of the second echelon
such as the superior retropancreaticoduodenal, the superior
mesenteric nodes and to the nodes in the porta-hepatis creates
a problem when adequate surgical therapy for a patient with

gastric cancer is under consideration.



CHAPTER 8

THE TREATMENT OF GASTRIC CANCER

""The surgeon has no right to take the patient's
. life but he is otherwise under no obligation to
employ fantastic measures to prolong it in the

face of intolerable and clearly terminal disease.'

’

GENERAL CONSIDERATIONS

A physician or surgeon who devotes his entire
professional life to cancer therapy requires to be an
optimist by nature, else he would for sake his calling and
enter a more rewarding field. His efforts to effect cures
in some of the most lethal cancers such as may arise in the
pancreas, lung and stomach, have been so ineffectual in the
past that his continued striving for greater success is a
mark of the victory of his optimism over his experience.

Surgery is the only therapeutic measure which,
with our present knowledge, can offer the patient with cancer

of the dtomach a chance of cure, but experience has proved



that even with the adoption of the most radical surgery, the
ultimate salvage of life is small. The increasing awareness

of the inadequacy of surgery in all but a few cases has led to the
repeated examination of the problem of treatment and the attempt
to design an operative procedure which would satisfy the demands
of the generally accepted principles of cancer surgery.

The object of an adequate cancer operation has been
described as a generous en bloc excision of all tumour tissue and
the potential lymphatic spread from the involved organ or organs
without causing a significant permanent disturbance of the patient's
physiology or feeling of well-being and with little or no risk of life.

To comply with the anatomical principles of this
definition the mandatory operation in g/astric cancer would be one
of total gastrectomy with division of the oesophagus high in the
chest, pancreaticoduodenectomy with splenectomy, the removal
of the gastrohepatic and greater omenta in their entirety, the
removal of a generous margin of the soft tissue around these
organs to provide a means of encompassing the lymphatic
channels as well as the lymphatic glands in the immediate perigastric
and paraoesophageal regions and those adjacent to the pancreas and
duodenum. It would be essential to dissect meticulously the
lymphatic tissue around the coeliac axis, hepatic artery, common
bile duct and the vascular pedicle of the liver. Similar dissection

would be required around the cystic artery and duct, along the

A



inferior vena cava especially that part lying posterior to the
third portion of the duodenum, around the origin of the superior
mesenteric artery and in the para-aortic region. Any other
organ involved by direct spread would require to be removed

in addition, together with the potential lymphatic drainage of
that organ.

From the purely theoretical point of view, the general
adoption of this operative procedure as routine treatment should
improve the salvage rate of carcinoma of the stomach. From the
practical standpoint, however, it is probable that any advantage
associated with this relegation of.therapy to a mere anatomical
exercise would be outweighed by the disadvantages of a high rate
of operative mortality and postoperative morbidity. It is obvious
that a patient, deprived of his entire stomach, duodenum and
pancreas would suffer permanent disturbance of his digestive
physiology with resultant secondary nutritional and metabolic
impairment.

It is apparent, then, that in the treatment of gastric
cancer, it is not possible to satisfy all of the demands of the
theoretically ideal cancer operation. Consequently, it is
important to recognise that any deviation from the principles
of cancer surgery which may be found essential to maintain a
reasonable quality of postoperative life for the patient,

necessarily alters the basic intention of treatment from that

of cure to one of making a compromise with the disease.



Compromise and conservatism are not necessarily
synonymous. Compromise admits that there is a limit of
perigastric tumour spread beyond which surgery cannot be used
without causing permanent and gross physiological disturbance,
but recognises that, within certain limits of spread, surgery can
be successfully employed to extirpate the tumour tissue completely.
Conservatism, frequently the refuge of the discouraged and the
inept, implies a lack of confidence by the surgeon in the efficacy
of his art to cure the disease. Palliation is its objective and an
improvement, however temporary, in the quality rather than the
quantity of the patient's life its primary aim. This philosophy of
pessimism is often the result of previous and repeated failure to
extirpate the disease and to provide lorllgevity with comfort for the
patient. The inexorable course of the disease in certain patients,
de spite radical therapy, and the very moderate increase in salvage
following a marked rise in the operability and resectability rates
have convinced many that gastric cancer is at present a surgically
insoluble problem. Warren (1949) and Meissner (1949) have
demonstrated that, even in those patients in whom the tumour
appears to be localized to the stomach without involvement of
regional lymphatic glands, contiguous organs or liver, there may
be invasion of the blood vessels by the neoplasm and consequent
appearance, later, of metastases carried by the vascular route.

This evidence has been accepted by some as justification for the

adoption of their conservative philosophy. To others, the



phenomenon of vascular invasion in localized lesions is not
considered sufficiently universal to vindicate surgical surrender.

There are many surgeons who would hesitate to admit
that their efforts are directed at palliation rather than cure but
who, by the very type of surgery they perform, pay unwitting
allegiance to the conservative schéol. These are the surgeons
who, for distal lesions of the stomach, perform the routine
partial gastrectomy originally designed for the treatment of
duodenal ulcer and who leave intact the major portion of the
greater and lesser omenta. They are content to extirpate only
those lymphatic nodes which occur along the course of the major
gastric vessels and ignore the other equally important potentially

/

involved members of the first echelon of perigastric lymph glands.
For proximal lesions of the stomach they exhibit a curious
reluctance to opéen the thoracic cage to perform either a total
gastrectomy or an oesophago-gastrectomy. These are the
surgeons who, by failure to under stand the behaviour of the
disease, by lack of knowledge of the principles of cancer surgery
or lack of confidence in their own ability to perform the rhajor
surgical procedures necessary, share, with those of the
conservative school, much of the responsibility for the low
salvage rate following therapy.

It is probable that the surgeon who, unwillingly, has

to accept compromise will make every effort to ensure that the



compromise with the disease is the best possible one even if,
as a result of his efforts, the patient will endure some
modification of his normal feeling of well-being. By extending
the compromise to the quality of the patient's postoperative life,
the surgeon hopes to exchange a moderately impaired quality of
life for an enhanced chance of survival. This is a compromise
which would be acceptable to most patients and which should be
the objective of those surgeons who assume the responsibility

for the care and treatment of patients with gastric carcinoma.

THE CHOICE OF THERAPY

The recent advances in the understanding of electrolyte
and water balance, the physiology of respiration, the control of
infection and the greater knowledge regarding the choice and
action of anaesthetic drugs and techniques have permitted the
surgical attack on gastric cancer to be more radical with little
or no increase in the operative risk to the patient.

The choice of which radical operative procedure should
be advocated as routine therapy has given rise to considerable
controversy. There are only two alternatives, namely total
gastrectomy and subtotal gastrectomy. There is little disagreement
regarding the wisdom of adopting total gastrectomy when conditions
of size, extent and site of the gastric tumour demand such a
procedure, but in those cases in which subtotal gastrectomy

would appear to be adequate to encompass the primary lesion



there is difference of opinion on whether total extirpation
of the stomach should also be the procedure of choice.
Irrespective of which procedure is adopted, much depends
upon the skill and experience of the surgeon and upon his
determination to take serious risks if thereby he can give

the patient a chance of cure (Taylor, 1947).

SUBTOTAL GASTRECTOMY

For carcinoma of the distal half of the stomach, the
most widely acceptéd method of treatment is subtotal gastrectomy
and for proximal lesions oesophago-gastrectomy. It is
unfortunate that neither of these procedures is well defined
in terms of the amount of stomach rermoved and it is probable
that many operations which are described as being subtotal in
extent have little claim to belong to that category of radical
procedure.

A properly conducted subtotal gastrectomy is a radical
procedure and should include removal of all of the first part of the
duodenum, the pylorus, antrum, all of the lesser curvature of
the stomach and of the greater curvature to within four or five
centimetres of the cardia. The gastro-colic, gastro-hepatic and
greater omenta should be removed in their entirety. Careful
dissection and removal of the lymphatic tissue along the lesser
curvature, in the region of the coeliac axis including that along

the superior border of the pancreas, in the subpyloric and



subhepatic and paracardial regions should be done. The
gastrolienal nodes should be removed by combining splenectomy
with the procedure. This latter component of the operation of
subtotal gastrectomy was advised by Lahey and Marshall (1941)
and Coller (1941). Eker (1951) demonstrated metastases in the
splenic nodes in 21.7 per cent of forty-six resected gastric
specimens. Fly (1956) found splenic nodal involvement in

30 per cent of patients with cancer situated in the distal part of
stomach and who had had splenectomy done as part of the operative
procedure, and in forty per cent of those patients on whom there
was pathological evidence of spread to regional lymphatic glands.
In some of the cases only the splenic nodes were involved. The
splenic hilum nodes were involved in,43. 5 per cent of eighty-five
specimens with nodal metastases and in 36.3 per cent of the total
of 102 cases. It has not been a common practice to include
splenectomy with subtotal gastrectomy in treatment of cancer of
the distal segment of stomach, although Lewis and Wangensteen
(1950) have advised it as an essential part of the routine surgical
procedure. The results of therapy are so poor that any suggestion
which might increase the salvage is valuable. Splenectomy with
gastrectomy is one such example. When splenectomy is performed
along with subtétal gastrectomy a better opportunity is afforded for

the removal of the lymph nodes along the superior border of the -

pancreas. Recently Wangensteen (1954), has advocated extending



the procedure to include dissection of lymphatic tissue along

the hepatic artery, common bile duct, the lymph nodes adjacent
to the cystic duct and artery, as well as those lying along that
part of the inferior vena cava related to the duodenum. The
importance of extending the operation in this way is evident when
it is realized that at least three quarters of the gastric lymphatic
drainage ultimately reaches the hepatic chain of glands.

The advocates of subtotal gastrectomy believe that as
satisfactory a lymph gland dissection can be done by subtotal as
by total gastrectomy, that past experience has proved that a better
five year survival rate can be obtained by subtotal than by total
gastrectomy, that the increase in the operative mortality rate

/
following complete extirpation of the stomach over that of the
subtotal procedure does not justify the adoption, as routine
| treatment, of the more radical operation, and that total gastrectomy

is always followed by gross nutritional disturbance which can be

avoided by preservation of even a tiny cuff of stomach.

TOTAL GASTRECTOMY

From the theoretical point of view there are few surgeons
who would not agree with the declaration made by Kroenlein in
1898, that total gastrectomy is the most definitive operation for
gastric cancer. The advantages associated with the procedure
include the wide operative exposure which permits a lymphatic

gland dissection probably superior to that of subtotal gastrectomy,



the removal, with the stomach and the adjacent portions of
duodenum and oesophagus, of the whole intramural gastric
lymph pool which might otherwise be a potential source of
recurrent tumour, and the opportunity to remove widely the
paracardial and paraoesophageal lymphatic tissue which can be
done only inadequately in subtotal gastrectomy. The spleen, with
the gastrolienal and the lieno-renal ligaments can be removed
widely without anxiety regarding the conservation of the blood
supply to the small gastric remnant left in the subtotal procedure.
The practical objections to the routine use of total gastrectomy
include the high immediate mortality, the short survival periods
of those patients who recover from the operation, because of
recurrence of cancer in the gastric bed or the later appearance
of distant metastases, and the postoperative unpleasant digestive
discomfort and nutritional disturbance which occur during the
months of life salvaged by the procedure. Pack in 1943 rationalized
the apparent inconsistency of theoretical approbation of and the
practical objection to the procedure by stating ''If we could banish
the thought of all operative dangers and postoperative complications,
in theory we could assert that total gastrectomy is a far more
logical procedure than partial or subtotal gastrectomy.'

When a malignant tumour of the stomach is so extensive
that it cannot be safely or completely removed by subtotal

gastrectomy, or when there is a more localized tumour but



with metastases extending high and adherent to the lesser
curvature near the cardia, or when there are multiple primary
gastric cancers present and in cases of the superficial spreading
type of gastric carcinoma, total gastrectomy is the procedure of
choice. These types of cases would fall naturally into the
classification ""Gastrectomie Totale de Necessite,' described

by Gutgemann (1952).

THE HAZARDS ASSOCIATED WITH TOTAL GASTRECTOMY

The objections to total gastrectomy are directed at
the adoption of the procedure in those cases in which subtotal
gastrectomy would appear to be adequate to encompass the local
tumour, that is, to the "Gastrectomie Totale de Principe'' of
Gutgemann. These objections are substantial and are worthy

of investigation.

OPERATIVE MORTALITY FOLLOWING TOTAL GASTRECTOMY

Total gastrectomy is not a procedure which should be
undertaken lightly, and should be performed only by surgeons
whose training, experience and surgical discrimination are such
that the operative risk to the patient is minimized. Until recent
years, even iﬁ the most competent surgical hands, the operative
mortality was formidable, and in some cases prohibitive. With
the advances in technique and technical skill which reduced the

risk of leakage from the anastomotic site, and with the judicious



use of antibiotic therapy, the incidence of peritonitis, subphrenic
abscess and mediastinitis which were among the commonest
causes of postoperative death following total gastrectomy,
became greatly reduced. Careful anaesthesia and attention to
the maintenance of normal respiratory function before, during
and after the operation reduced the incidence of atelectasis,
pneumonia and empyema. The adoption of preventative measures
against the onset of operative shock and the treatment of that
condition if it supervened, in addition to careful attention to water
and electrolyte balance contributed greatly to the reduction in
operative mortality.

The reduction in the rate of operative death following
this procedure has been dramatic ovler the past five or six years

(Table 80) and is now approaching the mortality following the less

radical procedure of subtotal gastrectomy.

POSTOPERATIVE SURVIVAL FOLLOWING TOTAL GASTRECTOMY

FOR GASTRIC CANCER

The mere fact that more patients now survive the
procedure is not sufficient to justify its routine adoption unless,
as a result, the prolongation of life of the operative survivors is
greater than that of those undergoing subtotal gastrectomy. On
this rock of survival comparison the argument for routine use of

total extirpation of the stomach would appear to founder.

Tables 81 and 82 present a selection of the comparative five year



Authors Year Number %
Reported of Operative
Patients | Mortality
Walters et al 1942 27 66.7
Finsterer 1953 150 57.3
Finney et al 1929 67 53.8
Troell 1953 54 51.0
Finsterer 1950 103 49,5
Pack et al 1943 298 37.6
Lahey et al 1944 73 33.3
Pack et al 1947 41 31.7
Winkelbauer 1952 32 25.0
de Amesti 1950 30 13.3
‘ReMine et al 1952 62 12.9
Cooper 1952 38 11.0
Longmire 1947 ' 20 10.0
Scott et al 1949 63 9.5
Lahey et al 1950 64 9.4
Walters et al 1953 22 9.1
Marshall et al 1954 127 8.7
Rhoads 1951 23 8.6
McNeer et al 1952 33 6.1
Walters et al 1952 19 5.3
Wangensteen 1949 28 3.5

OPERATIVE MORTALITY FOLLOWING TOTAL
GASTRECTOMY

TABLE 80




Author

Five~year Survival Rate

% of cases

Year % of Cases [who survived
Reported Resected Resection
Jemerin et al 1952 21.7
Gray 1942 28.9
State et al 1947 29.4
Harnett 1947 29.0
Cooper 1952 , 34.8
Walters 1953 34.8
Lahey et al 1950 22.3
Barclay et al 1951 26.5
Pack et al 1948 34.7

REPORTED FIVE YEAR SURVIVAL FOLLOWNG

SUBTOTAL GASTRECTOMY

TABLE 81



Five year Survival Rate
Author Year
Reported | o of Cases %o of Ca.ses
who survived
Resected .
- Resection
Sweet 1953 7.1 -
Lahey et al 1950 9.4 21.1
de Amesti 1950 11.0 -
Finsterer 1953 - 17.3
ReMine et al 1952 ) 18.0 -
Marshall et al 1954 - 14.1
Walters 1951 28.9 -
Pack et al 1948 50.0 -

REPORTED FIVE YEAR SURVIVAL RATES FOLLOWING

TOTAL GASTRECTOMY

TABLE 82




survival rates of those patients who were treated by total and
subtotal gastrectomy. It is evident from this comparison that
greater success has followed the routine use of subtotal gastrectomy.
This evidence, however, is not without bias. Most authors who have
reported their results following total gastrectomy for gastric
carcinoma have emphasised that their results were obtained in
cases in which the tumour in the stomach was too widespread to
allow resection by subtotal gastrectomy and which would otherwise
have required to be regarded as hopeless. There have been no
reports presented in the literature of the five year survival rate
when total gastrectomy has been performed in patients whose local
gastric lesions could have been extirpated by subtotal gastrectomy.
/
Until such reports are made available total gastrectomy should not
be condemned as an acceptable form of treatment on the basis of
the apparently better survival rates following subtotal gastrectomy.
On the other hand, claims should not be advanced in support of
total gastrectomy merely because, theoretically, it would appear
to be the better procedure. With the appreciation of the potential
lymphatic spread of the disease and the limitations of surgery to
encompass all of the potentially involved tissues, it is possible
that subtotal gastrectomy may be able to offer a compromise with
the disease comparable with total gastrectomy without giving rise
to the postoperative complications usually as sociated with the latter

procedure. This has not yet been satisfactorily proven, however,



and in the light of the lack of marked surgical success in the
treatment of the disease by subtotal gastrectomy, it might be
justifiable for a group of experienced and capable surgeons to
determine whether, in localized lesions in the stomach with
lymphatic metastases, greater salvage could be effected by the

more radical operation.

NUTRITIONAL AND METABOLIC DISTURBANCE FOLLOW ING

TOTAL GASTRECTOMY

Following total gastrectomy patients may present a
symptom complex completely unassociated with the disease for
which the operation was performed, but which arises as a direct
consequence of the operative procedure itself. Not the least
important of this group of symptoms is the nutritional derangement
which becomes evident almost immediately after the operation and
which is considered by many to be an inevitable sequel to the
procedure [Meyer (1951), Mikkelson (1949), Scott (1949),

Smith (1947) and West (1949)] .

In order to ascertain the cause of this nutritional
impairment, investigations have been conducted to assess the
ability of tc;tally gastrectomized patients to digest and absorb

simple dietary constituents from their alimentary tracts.

ASSIMILATION OF FAT

In 1928, Flint described the light coloured liquid faeces

which were evacuated following total gastrectomy and which



indicated a deficiency in fat absorption. The phenomenon
had previously been observed by MacDonald in 1898 but its
significance was not appreciated at that time.

Sufficient evidence has been collected over the past
fifteen years to demonstrate that steatorrhoea commonly occurs
following total gastrectomy and that it may be of séverity great
enough to explain at least part of the nutritional disturbance
which follows the operation., [Reckers (1943), Farris (1943),
Everson (1952), MacDonald (1947), Brain (1953) and (1951} .

To reduce the fat malabsorption, Brain and Stammers
(1951) have recommended that each patient should be given a diet,
containing 100-120 grams of fat daily with a correspondingly high
caloric intake. The diet should be d’ivided into small amounts so
that fat is taken eight to ten times in the twenty-four hours. They
have reported that on this regime some of their patients had a
greater food intake postoperatively than was considered normal
for them preoperatively and that a satisfactory gain in weight was
common. By administering this high fat diet and dividing the
twenty-four hour dietary sample into small regular feeds they

were able to raise the amount of fat absorbed in some cases to a

degree approaching normality.

PROTEIN ASSIMILATION

A normal person, on an average, excretes between one

and two grams of nitrogen per day (Peters 1946). Survey of the



