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McDowell. 

-CANCER OF THE StOMACH.

I. W.McDowell. 

Etiology. 

l. 

The cause of malignancy has always been a prolific source 

of speculation and many theories based on clinical and pathologic 

observation and experimental work, have been advanced. 

The more prominent, with an outline of the main argw::ients 

in favor of each, may be enumerated. 

l. Heredity, 

2. Infection, 

~. Chronic irritation. 

• 1. Heredity • 

arthen (1) in a study of 1600 cases of cancer noted a 

marked susceptibility of certain family generations or groups. 

He says that multiple occurrence practically always means occur

rence in ~ormer generations. He quotes Levine who found that the 

percentage of cancer cases in each cancer family corresponds 

closely to the Mendelian percentage of members ~ith recessive 

unit characteristics in a hybrid generation. 

R. de Bovia (2) says that the research by Tyzzer, Mayet 

and Haaland in Norway and collective inquiries in Germany and 

Holland all confirm the influence of heredity, possibly increas

ing the chance of development by 25%. 

Pel (4) cites cancer families and quotes Haeberlin's re

port of a cancer history in 10.97~ of 1'8 cases. In 1901 a col

lective inquiry in Holland showed grandparents and parents had 
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had cancer in 10% of 878 cases and that in 18.1% there was a 

history of cancer in the family. 

Probably the most reliable experiaental study· in heredity 

is that of Miss Maud Slye of the Sprague Memorial Institute (5). 

Commenting editorially on her work the Journal of the American 

Medical Association (6) aaysa 1 The conclusion seems warranted 

that heredity influences cancer by determining the character of 

reaction which follows non-specific injuries totissues.• As 

evidence the editor cites a series of 155 cases of spontaneous 

primary tum.ors of the lungs. Of this aeries all of the definite

ly malignant tumors occurred in mice derived from cancer-bearing 

strains, while only 9 of the entire number were found in non-can

cerous strains and these 9 were simply papillary growths not far 

removed from simple inflammatory proliferations. Com.Illenting fur

ther the editor cannot see the possibility of a causative speci

fic infectious agent playing a part in these experiments •tor 

many and extensive c ontrol experiments have failed to yield a 

single instance of contagion or transmission of cancer from one 

mouse to another, while the tendency of cancer appears entirely 

according to the laws of heredity as n nifeet ed in other charac

ters of the animals.• 

Hoffman (7), Chie~ Statistician for the rudential Life 

Insurance Oompany, after perhaps the most thorough investigation 

ever made from a statistical point of view says: 1!he available 

evidence, statistical or otherwise, does not sustain the conclu

sion that the factors of hum.an heredity are of uch material 

importance,individually or collectively considered.• 

I 

. 
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2. Infection. 

Malignant gro the are found in various classes of the animal 

and plant kingdoms. Cancer was recognized and treated surgically 

by Galen. The modern conception of it, however, arose with the 

discoveries of Virchow in 185' and the theory of Conheim in 1867, 

which has remained the most tenable until recent years. 

At various times bodies have been found in cancer which were 

interpreted as protozoa, bacteria, or yeasts. The failure to 

cultivate these bodies together with the demonstration that they 

were most likely products of degenerative changes and other rea

sons led to the conclusion that they were not etiologic factors. 

E.F.Smith (8), working in the Bureau of Plant Industry, 

isolated an organism froo crown gall of plants which fulfilled 

Koch's postulate for a specific organism. Later, however, he 

•succeeded in producing tumors in plants without the crown gall 

organism, simply by means of substances which are by-products of 

bacterial growth, due tothe fleeting process which I have 

applied. 1 1 The mechanisa of tumor growth appears to be wholly 

one of changed osmotic pressure brought about by the metabolisQ 

of the tumor parasite.• 

Rous (10) produced sarcoma in chickens by apparently sterile 

and cell-free filtrates of tUlllor. The nature of this virus is 

not understood. 

Barrie {10) demonstrated ceatodea and nematodee in adeno

carcinoma of mice. 

Fibiger (11) produced cancer in the stomach in rats by feed

ing with cockroache containing the ova of a nematode obtained 

from a tumor in the stomach of a rat. One-half to four-fifth 

of animals infected developed cancer. He says no individual pre-
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disposition is necessary. 

Waaonik (12) of Amsterdam in an experimental study of a 

aeries of 1625 rate confirmed Fibiger 1 a experiment. 

4. 

Senatro~ reports a aeries of malignant nasal tumors in cattle 

and horses occurring in epidemic form in certain parts of Sweden. 

Metastases occurred in 17% of the cases (lymph nodes and lungs). 

The editor of the Journal of the American Medical Association 

r emarks that it is possible that the cancer process deyelops on 

the basis of the lesion of a transmissible infection perhaps 

more widel~ spread than recognized, the infection in certain 

animals being succeeded by malignant proliferation for the same 

unknown reason that ulcer of the stomach or conditions ot irrita

tion are followed by cancer. 1 The only acceptable proof is pro

duction of tumor by inoculation by transmissible agent.• 

Byford (1') thinks there is clinical and statistical evidence 

that cancer is infectious and bases his paper largely on this II 
assumption, advocating many ~ethods that are generally recognized 

in the prophylaxis of infectious diseases. 

oloschin (14) makes an interesting observation on the com-

parative incidence of ulcer and cancer of th e stouach at Kron

atadt between the civilian population of 4'94 and the garrison 

of 7007. There were 11 cases of ulcer and 105 cases of cancer. 

Seventy-five of the latter were in the stomach- all caeee except 

one were fro~ the civilian populat i on and the ulcers all sho ed 

large accumulations of eo1on bacil l i on their surfaces. The 

water supply of the town is known tobe badly contaninated, but 

that supplied the garrison ie aterilized. He thinks there is a 

direct connection. ' 
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'· Chronic irritation. 

Chronic irritation appears to be the one ground on which an 

adequate explanation for cancer in its varied manifestations may 

be based. 

Bashford (15) says that it is unlikely that a parasite playe 

any part in causation. Some form. of irritation is traceable in 

every form. 

Rockey (16) thinks cancer a defensive process resulting 

from a great variety of irritations and that there is no specific 

cause of cancer • 

• J. ayo (17) in speaking of chronic irritation says 

'whether the result of mechanical, chemical, or infectious agen

cies it is the most important of all of these precancerous con

ditions with which we are acquainted, and it is undoubtedly the 

most potent influence in the development of the disease follo1ing 

congenital lesions and trauma.• 

Cancer, whenever open to inspection, is in practicnlly all 

instances preceded by traw.i.a. any observers have noted the in-

fluence of trauma - such as the betel-nut irritation in cancer of 

the mouth. In India nearly 50~ of cancer is of the mouth, due to 

the betel-nut. Chiwiey-eweep 1 s cancer is another instance. The 

influence of heat and irritation is shom in smoker's cancer of 

the lip and the angri sores of the lower abdomen. Neve (18) 

states that of 496 epithelial cancers operated on at the Kashmir 

iesion Hospital between 1890 and 1899, '6' were Kangri burn 

cancers • 

• J. ayo calls attention to the fact that Chinese nen are 

subject to cancer of the pharynx due to the hot rice which they 

eat; women eat at the second table when the rice is cold and are 
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not thus affected. 

Experimental and clinical obeervations show the influence 

of chronic irritation in cancer of the stomach. 

Lerche (19) in a most interesting paper discusses particu

larly the influence of hot drinks as an etiologic factor of the 

stouach and esophagus. He points out the comparative rarity of 

cancer of the stomach in natives of subtropical and tropical 

countries as compared with inhabitants of the temperate zone. 

(This observation was first advanced by Von Sweiden about 1740 

when coffee was first cooing into general use.) Lerche thinks 

hot drink s and foods a prominent factor and quotes statistics 

6. 

and analyzes habits and custons to substantiate this theory. He 

points out the fact that habitual local application of heat in 

other localities ( e.g., kangri baskets- pipe) is a factor in 

causation. In explaining the proportion of esophageal cancer 

in men (,.5) to wooen (1) he says that men take larger swallows 

than women with a consequent greater application of heat. 

He says that 79% of cancer of the etonach occurs in suall 

area couprising cardia, lesser curvature, and prepyloric region 

and points out the fact that liquids follow this route along the 

gastric gullet. 

He quotes ueller to the effect that very hot or cold liq-
• 

uide taken into the etonach are quickly modified to body temper-

ature before passing out of it, and therefore cancer in the duo-

denUI!l is rare. 

Esophageal epithelium is not so highly specialized as that 

of the etomach and is not so easily injured, therefore esophageal 

cancer is much less frequent than gastric cancer. 
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Comparison of recent statistics of Northern and Southern 

Europe shows cancer of the stomach in Norway to be 65.;~ of all 

cancer or 70 per 100,000 of population. 

7 . 

In the norther provinces of Italy the incidence of cancer of 

the stomach and esophagus is 19.8 per 100,000. As a baeis of 

comparison the death rate from cancer of the generative organs 

is about the same in the two districts. 

In Norway the consumption of coffee is high, averaging 12.25 

lbs . per head per annun. In Italy the consumption of coffee is 

low- 1.61 lbs. per head per annum. 

The sites of cancer in the sto~ach and esophagus correspond 

with the erosions due to caustics, and anatomical f a ctors which 

favor trauma in these locations are pointed out. 

Pathology. 

The classification and description of the gross types of 

cancer of the stomach given by Smithies (20), aodelled after 

aldeyer and Rokitansky, is a simple yet comprehensive and prac

tical clinical grouping. He describes four types& 

1. Fibrous or Scirrhus. Usually a dense, well-deli?:l.ited, 

poorly vascularized growth, generally forming circunscribed 

nodules, or arranged as a tum.or of the annular type. The stomach 

wall is thickened, stiffened and puckered nodules project into 

the lunen. The tendency to ulceration is not great. It is firm 

and unyielding to the touch until secondary changes have taken 

place. 

2. Medullary Cancer. Cauliflower- •cellular and Vascular 

type . a Essentially a rapid growing tU!lor primarily of the struc

tures of mucosa and eubmucosa. This results in soft nodular pro-
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tuberancea, which invade the lumen of the stomach, spread rapidly 

and ulcerate early. Vascularization is free, growth is rapid and 

metastases early. 

'· Colloid Oancer, Mucoid Cancer. The diffusely infiltrat

ing type, which, due to the mucoid degeneration of the cells com

posing it, as well as to their excretion of a substance reseablin 

egg-white, presents a water-logged, translucent, jelly-like ap

pearance. It ulcerates early, spreads extensively, and may form 

metastases. It is the least frequent type of gastric cancer (ex- 1 

eluding sarc oma). 

4. The moat common type of gastric cancer is the Ulcerating 

Cancer. This mayreeult from (a) secondary ulceration and slough

ing of a medullary or a acirrhus cancer and in this case the de

scription would be that of the original growth plus the presence 

of the ulceration; (b) cancerous change in a preexisting non-can-

cerous ul~er. As pointed out by Maccarthy and Broders (21) these 

ulcers may be single or multiple, vary widely in diameter and 

depth, the mucosa may recede from or overhang the base. The epi

thelium of the mucosa may be noraal (differentiated) or hyperplae 

tic (partially differentiated) or irregularly hyperplastic (un

differentiated) or irregularly hyperplastic and migratory (oxtra

glandular or in the stroma). 

The base is co~poeed of one or more coats of the stooach

towards the serous coat- and scar tissue or by acar tissue alone, 

and is uaually covered by a layer of necrotic tissue. Cancer 

cells occur in the lo er parts of the mucoea and in the sub~u-

coaa without their being present in the base. In the more ad

vanced cases the cancer cells are found throughout the base of 
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the u lcer . These late casea in which the cancer has infiltrated 

the base of the ulcer are respo1 aiJlo for the older ide that the 

ulceration was a seco~dcry process, the cancer being primary. The 

study of autopsy material, which ie necessarily in an advanced 

stage of the disease, contributed to tbie idea. 

Aschoff (22) may be mentioned as one of the lending exponents 

of the latter theory. 

Histopathology. 

aldeyer (25) was one of the pioneers in the study of the 

early histologic ch anges in gastric cancer, and he described in 

detail its origin from the gastric tubules. According to hie 

description a group of 10 to 20 tubules send prolongations down

ward into the eubm.ucous coat. These tubular prolongations are 

filled ith epithelial cells, which make their way into the lymph

atic spaces of the surrounding tissue and give origin to the cells 

in the cancerous alveoli. 

Fenwick and Fenwick (24) describe the early histologic 

cha~gee in gastric cancer as followaa 1 The earliest signs of a 

departure fron the normal consist of an active proliferation of 

the epithelium of a small group of glands, which leads to the dis

tention of the tubules with cells of various shapes and sizes, ob

literation of their lumina and a narked alteration of their out

line. Uany of the newly formed cells exhibit particles of brown

ish-black pigment and the oxyntic cells of the neighboring glands 

are often affected in a similar manner. The epithelial overgrowth 

aoon gives rise to elongation, twisting and distortion of the tu-

bules, which causes theo to appear branched or racenose, while 

the ducts become choked with debris and their columnar cells 
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filled with mucus. Up to this period the morbid process closely 

resembles an denoma, but now it displays its malignant character 

by rupture of the basement membrane of the affected glands and 

escape of the epitheliuu hich continues to penetrate the sur

rounding com:ect:t ve ti oue in the form of brunching co l\U:i.ns Bii::i

ilar in appearance to the peptic glands, but devoid of membrana 

propria. 1 

Wilson and acCarthy (25) have done nore to cl ear up thi s 

probl e t han cnyol"e else. To them belongs the credit of first 

making the important obe erTat ion that 1 deep in Jvh, ovorl n ging 

borders of chronic gastric ulcers in which the oucosa is pro

liferating, many groups of epithelial cells are exhibiting all 

stages of aberrant proliferation with infiltration of the sur

rounding tissue.n This observation was based on material removed 

at operation in a large series of cases. They found evidence of 

preexisting ulcer in 71% of the specimens exaoined. 

Later Wilson and the writer (26) reviewed this se.:.ie ~aterial 

~nd that subsequently accumulated at the Mayo Clinic, conprising 

445 gastric cancers or all cases which were reaected ('99 ) or 

obtained at autopsy (46) fro Jan. 1, 1905 to Jan. 1, 1914. 

The data for this report was based on i 

a) The primary pathologic diagnoses ade fro the exanination of 

the specimen immediately after its removal in aloost all instan

ces by Wilson or McCarthy. 

b) Review of all photographs and sections made at the time of the 

original diagnosis. 

c) The review of all section of fixed tissues preTiouely prepar

ed froo these cases. 
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d) From many cases the study of serial paraffin sections recently 

prepared and selected to include, wherever possible, a section 

through the border and the base of the ulcerating lesion. 

e) A study of the clinical data as regards length of period of 

previous symptoms and as regards subsequent history. 

This paper is sumntarized as follows1 

1. Of the '99 cases of gastric cancer from which the tissue 

containing the primary lesion was resected in the ayo Clinic, 

4.8% show ulcers with doubtful cancer in the border, 15.8~ sho 

ulcer with positive early cancer in the borders only of the 

lesion, ,6.8% show ulcers with advanced cancer, while 42.6% of 

the cases show cancer in which the evidence of previous ulcer 

formation is doubtful. 

2. Of the 46 cases of gastric cancer from which the tissue 

containing the primary lesion was obtained at autopsy, 1 ca e 

(2.2%) shows an ulcer with doubtful cancer, 7 casee (15-) show 

ulcer with advanced cancer, while in 28 caees (82%) the evidence 

of ulcer previous to cancer formation is doubtful. 

'· the clinical and pathologic data in relation to the de

velopment of gastric cancer or gastric ulcer are in close agree

ment (a) with regard to the average age at operation, (b) with 

regard to the average period of previous history suggestive of 

ulcer, and (c) with regard to the average number of month of 

acute history. such an agreement of data fron two independent 

studies of this aeries of cases is not accidental. 

4. It seems probable froa a careful study of the clinical 

and pathologic evidence of this series of cases that gastric 

cancer rarely deyelop except at the site of a previoua ulcera-
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tive lesion of mucosa. 

ilson (27) in a further study of the earlier cell changes 

sums up our knowledge of the normal development of the gastric 

mucosa membrane aa related to epithelial over~rowthe ae follows: 

1. In this tissue we have epithelial cells ich, though all 

developed froo a single layer of embryonic endoderm, yet are dif

ferentiated into cells of three definite morphologic types - the 

ovoid parietal cells, the pyramidal chief cells, and the cylindric 

surface cells, - associated with the definite physiologic func

tions - the formation of acid, of zymogen, and of mucus. 

2. For the replacement of destroyed epithelium new cells are 

supplied by fission of already differentiated cells, a process 

which takes place most actively at the juncture of the foveola 

and the neck of the gland. 

'· The formation of new gastric gland tubules continues into 

adult life. This takes place by active epithelial downgrowth 

from the bd;tom of the foveola or gastric pits. 

Hie ob ervations are summarized as follo et 

1. One of the most colllllonly noted changes in chronic ulcers 

which show early carcinoma is cystic dilatation of the bases of 

the glands. These cysts in carcinomatoue specimens are not lined 

with flattened epithelium., aa one would expect in cysts due to 

bloc king of the gland tubule, but they are lined with a single 

layer of large columnar cells, the nuclei of which are eo etimee 

creeentic, but more frequently rounded, showing that the cells 

which are apparently secreting mucus are yet able to e~pty the~

ael ves readily. Many such cells show mitotic figure , and eTi

dence that they are proliferating, a condition which is further 
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shown by the greatly increased number of cells in a transverse 

section of the tubule. the fact that the epithelial cells of 

the gastric tubules may so markedly proliferate without forming 

superimposed layers is in consonance with the well-established 

observation that embryologically the epithelium of the gastric 

glands is always in a single layer. In view of the fact that a 

somewhat similar proliferation of the cylindric cells of the 

gastric glands ie seen also in the mucosa surrounding the borders 

of chronic ulcers in which there ia no other evidence of malig

nancy, one must hesitate to diagnose carcinoma from such a condi

tion alone. 

2. Apparently the next step in the changes in the epitheliun 

of the tubules in early gastric cancer is an increase in the 

number of layers of the lining cells. Thie seems to occur most 

frequently in the necks of the gland tubules. Assoc i ated with 

the superimposition of cells are a change froo the pyranidal or 

cylindric form to rhombohedral forms, a great increase in the 

size and irregularity of the nuclei, and a marked increase in 

their staining affinity. The piling-up process may become quite 

extensive without the obliteration of the lUI:len. 

In many instancoe the cells which have been crowded away 

from their supply of nutrition in the vessels early show degen

erative changes. These changes conei•t in an obliter tion of the 

outlines of the cytoplasm and a destruction of the reticular net

work, a lessening of the affinity of the nuclei for stains, and 

sometimes a mucoid degeneration. 

The above described condit i on ie the earliest which oay be 

certainly diagnosed aa carcinoma. 
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'· The formation of mucin by the gland cells of the pylorus, 

if one may judge by its staining reactions, goes on in an appa

rently normal manner, but in increaaed amount, even after cell 

proliferation is most marked. In a large percentage of casea, 

however, a change occurs in the mucin which materially alters its 

staining reaction. · 

!his mucigenous degeneration of the cells may go on to such 

an extent as to completely destroy all the cell outlines within 

a cross-section of the tubule. It is probably the beginning of 

mucoid cancer, though, froQ its frequency, it would seem iz:lproba

ble that all cases showing a primary degeneration of a few cells 

later become grossly mucoid. 

4. Occasionally, though rarely, the proliferating tubules 

instead of showing a multiplicity of layers of epithelial cells, 

and instead of beco ing greatly enlarged in transveree di eter, 

seem to elongate and coil up upon thenaelvee within walls of 

fibrous connective tissue, producine adenooatous-like structures. 

5. Not infrequently, in the interstices of the fibrous 

tissue at the margins of chronic ulcers under th e borders of tho 

overhanging mucosa, are found groups of cells •hich oay or ay 

not surround any central opening, but which give one the i pree

sion of being isolated and preseed upon externally by the over

growth of fibrous tissue. It is diftucult to deter ine the coo

plete occlusion or isolation of these gr oups of cells ithout 

careful reconstructions of serial sections. The cells in these 

groups often show by their itoaea an~ eir eta-chro atie 

staining that they are actively proliferating. They certainly 

have all the appearances of groups of cells hich have penetrated 
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into the muacularis in more advanced gastric cancer. It is 

,, ·I 
hardlYi 

probable that they are advancing tips of new gastric glands. 

6. The proliferation of endotheliuo within the gaetric 

glands may go on until the tubule is packed completely full of 

cells. When this occurs there is nearly always infiltration of 

the epithelial cells into the surrounding connective tissue. 

This last stage see..is to be the only positive crite.rion by which 

some pathologists are willing to diagnose gastric cancer. To 

those of us who are eeing nany cases in their early stages and 

follo .1 ing up the patient's history subsequent to operation, such 

pictures present only evidence of advanced, rather than early, 

cancer. If the surgeon waits for the presence of extensiTe infil-

tration in gastric carcinoma before operating, he may hope to give 

the patient only a slightly more comfortable death by a palliatiT 

procedure . 

Wilson in the same paper states further in speaking of the 

development of cancer on a chronic gastric ulcer that •ua ally 

at the most thickened side of such ~n ulcer, in the base of the 

overhanging mucous border, either at the neck of the glands, or 

in their ter~inal subdivisions, are to be found the earliest 

evidences of oalignant change• Also that 'when the histologi 

pictures above described are present, the pathologist is warrant-

in making a diagnoeie of carcinona before there is infiltration 

of the inter-glandular tissue with epitheliW!1 and before the tu-

bules have penetrated into the muacularis mucosae. 

1!iagnoeia. 

any :::iethods for the diagnosis of gastric cancer have been 

devised, but as yet no absolute clinical criteria for the early 
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diagnosis have been established. In the advanced cases, too late 

for operative relief, or at least so late as to reduce the 

patients' chances for cure to a minimum, a diagnosis may easily 

be made. Graham (28) who has probably had a larger experience 

with organic stomach lesions than anyone in this country says: 

'To none has been given a eympton, group of symptoms, a method, 

a reaction, a chemical or bacteriologic test upon which to base 

a reasonable diagnosis sufficiently early to enable the surgeon 

to take up the treatment when a pronise of cure would turn the 
I 

This statetfient is nqt eurprisj patient's despair to hopefulness.• 

ing when considered in the light of the fact that the cellular 

pathologist can not in all instances say with certainty where 

hyperplasia ends and malignancy begins. 

It is generally accepted that cancer in its early stages is 

strictly a local condition, and when properly cared for at thie 

time the highest percentages of cures may be obtained. Since 

early cancer offers the most favorable prognosis and cancer of 

the stomach can not be definitely diagnosed as such, until the 

chances for cure are relatively s~all, it is encumbent upon us 

to determine if precancerous lesions exist, and if eo, hat may 

be done to eliminate the potential cancer focus. 

In a r~cent study of 445 cases of gastric cancer by ileon 

and the writer (29) over 70% gave a history suggesting gastric 

ulcer extending over a period of' f'roa 9 years in the early cases 

to 11 years in the late cases. 

Eusterman in an independent analysis (}0) found 65% of the 

same series gave clinical evidence of preexisting ulcers. Graham 

and Smithies practically corroborate these figures. These figures 

\ 
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and many similar reports in recent literature certainly afford a 

sufficiently strong piece of circumstantial eTidence to shift the 

burden of proof to the chronic ulcer, and when studied in conjunc

tion with the well-known inefficiency of medical treatment, cer

tainly should place it in the category of surgical lesions • 

. ethode of diagnosis may be briefly considered under the 

following h eads: 

A.- History. A careful history is of the greatest inportanos 

As a basis of study Friedenwald's clinical eympto~ co plex for gas l 

tric ulcer ad Osler and ~cCrae 1 s for gastric cancer ('1) may be 

accepted. - Ulcer- 1 A form of gastric i al ~unction occ trr · ~~ 

usually between the ages of 10 and 70 years. Characterized by 

periodic or continuous abdominal discomfort or pain, frequently 

bearing definite relation to food ingestion and often associated 

with epigastric or dorsal tenderness, yomiting (hemate esis or 

malena) and with hyper-acid gastric contents.• 

Primary cancer- aA for of gastric malfunction of a down ard

ly progressive nature, usually occurring in persons between the ' 

ages of 40 and 70 years, who have been previously normal gaetri

cally; the imperfect function being characterized by abdo inal 

distress or pain, usually associated with cachexia, lose of bl od , 

epigaetric tumor, vomiting gastric contents reTealing otor de

fects, low free hydrochloric acid and the presence of organic 

acids and foreign microorganisms.• 

The synptomalogy of ulcer will not be discussed further and 

only the more salient features of gastric cancer pointed out. 

B.- Physical exanination. The general appearance of the 

patient, the faciee, color, evidence of loss of weight, presence 
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of a tU!!Lor, its location and mobility, and evidence of etaetaeeo 

are all of importance. 

Epigaetric tumor was present in 66% of 921 operated cases 

reported by Sraithies ('2). In the primary cancer grou? tUL11or was 

present in ,9.8% and in the cancer on ulcer group it was found in 

60%. 66.7'/o of the neoplasms involved the pylo:t' ta, antr and 

leaser curvature. None of the tumors of the fundus were palpable. 

These f isuree are in close accord with thoee of Osler and 

Mccrae, 76'/o; the Fenwicke,69'/oM and Friedenwald, 71. 9% (quote by 

Sni thies), 

Hotaatases were demonstrated in the aeries in 14.7~ before 

apn:roto ~r, end r. , ro, in order of frequency, rectal nnd pel vie, 

cervical a.nc1. axill r~, n el -n~: abdo inc.~ ·7,~ l 1., and in the groin. ' 

In the primary cancer group netastases were present in 20. 8% and 

in the non-prim.ary class in 1,%. 
Palmer {)~) in a study of '07 cases of cancer of the etoraach 

found the rectal shelf metastasis in 7.2'/o. He states that 55% 

more cases are deraonstrated inoperable by rectal shelf metastasis 

than by involvement of the supraclavicular glands. 

C.- The use of the gaetroscope in diagnosis of stooach 

lesions has not come into general use. A number of instruoenta 

are on the market and are used with more or leas success, 

D.- Laboratory tests. (1) The test meal is now regarded as 

an adjunct only in diagnosis, but one by hich va luable data may 

be obtained. The emptying power of the stooach ie deter ined, 

For this purpose a motor eal is given after emptying the stomach 

and after a period of 8 to 10 hours the tube is again passed. 

Healthy individuals may retain some food in the stomach from 4 
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6 hours, but "food remnants present constantly in the stomach 

after 8 hours generally indicate some mechanical hindrance to 
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their free exit from the viscus.• (;4) Intermittent 8-hour resi-

due may occasionally be present from extra-gastric causes (e.g., 

appendicitis, cholecystitis) as a result of pyloric spasm. 

Smithies (;5) found some degree of 12-hour retention in 69% 

of 701 cases of gastric cancer. In but 20% of his cases where 

the tumor was at the antrum. or distal to it as there failure to 

demonstrate an 8- to 12-hour persistent residue. 

Traumatic blood was present in 47% and coffee-colored or 

dark brown extracts were noted in 21.;~,- 97% of these were in-

operable. Acid, rancid odors due to volatile organic acids were 

noted in 80% of the cases. Uucue was present in 40~. Digestion 

of notor meals is usually iJllpaired. 

According to Smithies (;6) 1 0ne out of every three caseo of 

gastric cancer 11ith food retention have free hydrochloric acid 

above an average of 26%. Total acidity averaged o.;% in the 48; 

cases with 8- to 1~-hour food retention. Lactic acid is ore 

coz:unonly found with retention - in 66.8~ of the above series, and 

95% of the cases in which it was present were inoperable. 

Friedenwald (;7) in a study of 1000 cases of gastric cancer 

gives the most important symptoms as anorexia, voaiting, pain 

bematemesis, malena and occult blood in stools, dysphagia, loss 

of flesh, palpable tum.or, dilatation of stomach, ascitee, and 

edema of extremities; X-ray and serodiagnoeis by the Abderhalden 

method. 
Pain - 9;.1~ 

Hematemeeis - 22% (multiple in 87% and single in 10%) 

Malena - 18f 
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Occult blood - 64% 

Loss of flesh - 98% 

Tumor palpable - ;05' (duration of symptoms 6 months) 

Dilatation of stomach - 40% 

Ascites and edema - 21% 

Smithies found altered blood in 82~ of retention cases and 
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Oppler-Boas bacillus in 9;.6% of w consecutive cases of cancer o~ 

the stomach. Yeasts were associated in 52% and sarcinae in 29~. 

( ~ ) During the past few years much experimental and clinical 1 

research work has been done in an effort to secure a laboratory 

method of diagnosis which would be pathognomonic. The efforts 

have met with a varying degree of success, but unfortunately no 

such test has been found. 

Among the earlier ones may be mentioned the Edestin Test of 

Fuld and Levison, reported in the German literature in 1907 and 

quoted by S .ithies (;8) and in 190 9 the for~al index of Sorensen 

and Schiffneither has been accepted as being of great value. 

In 1891 Emerson (;9) noted that •cancer tissue contains a 

ferm'ent, which in the thermostat as well as in the stomach, is 

able to digest proteins beyond the peptone (albunose) stage.• He 

also observed that this ferment is active in the presence of hy-
. 

drochloric acid. This with the fact that pepsin does not in the 

stomach conduct a cleavage of proteins beyond the stage of peptonel 

let to the deyelopment of the Glycyltry-tophan and try-tophan 

tests, which have been tho source of so ouch controversy during 

the past few years. 

Neubauer and Fischer (40) introduced the Glycyltry-tophan 

test. They selected Glycyltrytophan as peptid substrate for their 
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teat because trytophan, which can readily be produced fro~ it by 

enzymolysis is tho o.mino acid that can be detected in tl.e easi

est and most direct manner.(41). ,.., 

Warfield (42) found that saliva under certain conditions 

when swallowed produced trytophan and gylcyltrytophan, rendering 

the test of no value. It is claimed (4') in . addition to saliva 

that bacteria, bile or blood in gastric extracts, regurgitated 

duodenal contents and low or absent free hydrochloric acid influ-

ence the reliability of the teat. 

The findings of Sanford and Rosenbloom (44) do not let them 

believe the test to be a reliable one. 

einstein (41) introduced the Trytophan test ao an prove-

ment on the Glycyltryptophan test. 

S~ithies (4;) tried out these two teats 1n 1400 cases and 

found that "nore than one-third of the cases of proven cane r 

of the stomach gave a positive Glycyltrytophan test• and it is 

positive 1 approxi ately five and one-third ti es as frequently 

as the trytophan test•. He found positive teats in the presence 

of bile and blood and in conditions other than cancer· yet be 

says in 1 no single class of disease of the ato ach i th test 

obtained so frequently as in cancer - a pos'tive reacti n is 

corroborative evidence only. 

Wolf and Junghas (45) were the f i rst to report a ethod 

estiuating the amount of soluble alb en in the gaetrie extract 

as a means of diagnosis of gastric cancer. Thia is re&arded as 

being one of the noet reliable of the che ical teete. It ie 

baaed on the observation that malignant ach lias show a large 

oount of soluble albumen and eiople achylias a relatively mall 
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a~ount. Three suppositions are advanced to explain this pheno e

non: (1) The excess of albumen ie due to the interference ith 

albuminous resorption; (2) to a •cancer milk 1 rich in albu en 

~hich exudes fro~ ualignant growths; and (5) to a specific peptid· 

splitting ferment from the neoplasa capable of carrying protein 

digestion as far as the completely soluble albu en stage (46). 

The originators report 18 positives in a series of 20 gastric 

cancers and 14 negatives out of 15 cases of achylia. 

Smithies (47) in a study of 747 cases of gastric acbylia con 

di tions confusable .ri th malignancy found the reaction poe 1 ti ve or 

suspicious in 80% of proven cases of cancer, and eaye that it i e 

more constant than absence of free hydrochloric acid, presence ~ 

lactic acid, glycyltrytophan test, tests for occult blood and 

demonstration of motor inefficiency. He found it inconstant in 

extra-gastric malignancy, gastric syphilis and nephritis, and 

thinks it, in differentiation of malignant and non-~alignant 

achylias, when interpreted in conn ection 1th other clinical and 

laboratory findings, of considerable value. Positives are rare 

in simple achyliae and achyliae of primary anenia, hen such are 

unassociated rith notor inefficiency. He found gastric and 

duodenal ulcers ~hen accompanied by obstruction or atony ay 

give confusing responses. He quotes Ralph as ea ing that the 

presence of blood may cause a positive reaction. Bis own eor4 e e 

confirms this. 

Friedon~ald and Kieffer (48) confirm these observers - their 

figures being 83% positive in gastric cancer, preeentin£ an ab

sence of hydrochloric acid, and 72% in early cases. Tho i r condi

tions- e.g., absence of free hydrochloric acid, etc. - and con-
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clusions are practically the same as those quoted above. 

Einstein (49), Thiele (50), Kotz Nelson (5t), and many othore 

have published si~ilar results. It seems that this is one of the 

most reliable of the chemical tests, but all authorities agree 

that it should be interpreted in the light of other findings. 

Bacteriologic exaoination is not of great i~portance except 

to determine stasis. Sarcinae and yeasts are usually present in 

retention. The Oppler-Boas bacillus, first descrined by Boas 

and Oppler in 1895, is found in 76% (Friedenwald) to 9,.6~ (Smith

ies) of cases. The possible identity of this bacillus with cer

tain acidophilic bacteria as B.Bulgaricus has been pointed out 

(52). 
Galt and Iles (5') claim that the Oppler-Boas bacillus and 

B.Bulgaricus are identical. They claim the differences aro duo 

~o different conditions under which the organio a 0 row. 

Occult blood in stool.- Thie hen constantly present in a 

auspicious case is of considerable importance. 

Emmert (54) found positive tests in 20 to 21 cases of proven 

cancer, one case being an early carci~omatous ulcer. He thinks 

that a negative guiac test renders alignant disease of stouach 

or bowel extremely improbable. 

Bordaehzi (55) obtained a positive teat for occult blood in 

all but 4 of 58 proven cases of gastric cancer. 

Boas (56) says occult blood is of very frequent occurrence 

in cancer and ulcer. In ulcer it should clear up in 10 to 1 

days - in cancer it is constant. He thinks this is the key to 

malignant change. 

Gregerson (57) had ,, patients with gastric cancer under 
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observation many monthe and never failed to get a positive test 

for occult blood. He noted the intermittent bleeding from ulcer. 

Smithies (58) found occult blood in stools of 89% of gastric 

cancer . It is interesting to note that the x - ray was positive or 

suspicious in 90% and clinical history ~as that of malignancy in 

9~% of this same series of cases. He considers a negative occult 

blood test of considerable aid in excluding gastric cancer, when 

with doubtful clinical history, an atypical abdominal tumor is 

made out. 

E. -X-ray. Among the methods developed for the diasnosis of 

gastric lesions the roentgen Ray has in the past fe years ass 

ed a position perhaps second to no other single method. Oarman 

(59) reports 95% of correct diagnoses of gastric cancer by eans 

of the Roentgen Ray, and George, Cole, Baetjer, Case, and many 

others have reported results comparable ;ith this. 

Carman does not minimize the value of clinical history and 

concedes that in the early carcinooatous ulcer the microscope is 

the only means of making a positive diagnosisi but he points out 

the fact that only 67% cases of gastric cancer at the ayo Clinic 

have palpable tuaor and 55.~% food remnants, and says that it is 

in these cases that the X-ray has its greatest fie d of uecfulnem 

and superiority. 

He gives the most important roentgeno logic signs in the 

diagnosis of gastric cancer in their order of importance as: 

1. Filling defects, 

2. Alteration of pyloric functions (a.-gaping pylorus, 

b.-obstructed pylorus), 

' · Perversion of peristalsis- (a) absence of peristalsis from 
inv?lved areas, 



(b) eak peristalsis, 

(c) ant 1 -peristalsis, 

(d) exaggerated peristalsis, 

(e) irregular peristalsis, 
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4. Altered motility- (a) rapid and ear y emptying (non-obstructed) 

(b) delayed emptying (obstructed). 

5. Lessened flexibility, 

6. Lessened mobility, 

7. Altered size (capacity), 

8. Displacement. 

In discussing filling defects many other causes a re given as 

influencing this sign and therefore are possible sources of error. 

Location extent, and character of tho cancer are all ~attera 

of fundaoental weight in determining the operability of tho loeion 

and these can beat be deter~ined by the X-ray. Growths invol ing 

the cardia and upper media are not resectable. 

The actual extent of a fungating growth or a carcino atou 

ulcer corresponds closely to the X-ray picture, but the l its of 

the scirrhus cancer arc leas sharply defined. 

obility is deter ined by the fluoroscope. ide-spread 

glandular metastases are usually not ahovn, but n be found in 

the lungs of the fluoroscope, or o.n enlarged liver • b found. 

The detection of earl·· cancer depends on t o n • .. c of h ., 

growth. If of the cauliflower t ~c it can often b f ou earl , 

Carman reporting one case the aize of n. cherr . c rcino to us 

ulcers sho the findings as chronic ulc r bu he ... 
ea e 

, .. 

craters are exceaaivel large the pros 
tion favors c cer. T: e 

location of the cancer nnd position are also fac ors . Car • le.y 
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much stress on a 6-hour retention of the bismuth meal as evidence 

of organic disease at or near the pylorus. 

The clinical picture must be ta-::en vith the •. -ra , ao e.n 

extensive inflammatory reaction from an ulcer may give th appear~ 

ance of an inoperable cancer. Syphilitic tumors of the sto nch 

are also possibilities to be considered. 

Treatment. 

A. Prophylactic, 

B • Op er at i v e , 

c. Palliative. 

-surgery.-

Chronic ulcers of the stooach having been definitely proven 

to be at least potentially malignant, that they should be consi

dered aeprecancerous lesions demanding surgical interfer nee is 

generally conceded. 

The method of procedure depends upon the location of the 

lesion and the choice of the surgeon. 

If located at or near the pylorus the ulcer may be excised 

and a pyloroplasty after the method of inney dona; or after tho 

excision, the stomach closed and a gastroent ro o~y, preferabl 

posterior, done; or the Rodman type of resection of the pyloric 

end of the stouach done, the entire ulcer-bearing area being 

reaected . Excision of ulcers of the lesser curvature is apt to 

impair the motility of the stomach as pointed out by .J · ayo 

(60). For ulcers located on the lesser curvature and posterior 

wall W. J. layo advises the Balfour method of destroying the ulcer 

by the actual cautery, closing the opening left in the atom ch 

and then doing a posterior £aetro-enteroatomy. 

~~~~------------------------11 
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Scudder and Harvey (61) in an experimental study have con

firmed the work of Balfour on the value of this procedure. Ulcer 

on the posterior wall may require a trans-gastric excision, clos

ing the opening in the stomach and doing a gastroenterostomy. 

Ulcers high on the lesser curvature or posterior wall amy be 

so inaccessible as to render the risk greater than the poeeible 

benefit to be derived from a radical excision. These cases 

should have a gaetroenterostooy done. 

Formerly a gastroenterostomy alone was the operation of 

choice in practically all cases of chronic ulcers of the stomach 

and W.J.llayo (6.) states that a si.J:lple gastroenterostomy 1~111 

usually cure the patient.• 

Many surgeons advise gaetroenterostomy only in chronic 

gastric ulcer, basing their advice on the fact that excision adds 

a decided amount of risk, and that the statistics of a number of 

clinics, particularly the reports of Paterson and Kocher (6,), 

show that malignancy develops in only about '~ of chronic ulcers 

Which have had a previous gastroenterostooy. 

On the whole ho~ever as the etiologic relationship bet een , , 
ulcer and cancer has become more generally accepted and the 

operative technic has been perfected the concensue of opinion has 

been in favor of the more radical procedure. 

-Operative.-

Gastric cancer is unquestionably surgical and having made a 

diagnosis the questions to be deter ined are (1) operability and 

(2) operative procedure. 

Briefly the folloHing points are considered by .J. ayo as 

sufficient to render the case inoperable (64): 
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1. The cachetic patient with marked evidence of progressive 

gastric trouble which has lasted over a period of a number of 

months, with a fixed tumor lying to the left; 

2. Rectal shelf metastasis; 
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5. Gland involvement in eupraclavicular foaeae,especially the left 

4. Metastases around umbilicus - "button umbilicus•; 

5. •fetastatic deposits, giving rise to nodular tuoors in tho 

liver or peritoneal cavity; 

6. Ascitic accumulation in the abdominal cavity taken in connec

tion with the history of the patient, after eliminating other 

causes of aecites, is considered a bad prognostic sign. 

Carman (65) in discussing operability from the radiologic 

point of viev1 says "growth involving the cardia or upper a.edia are 

not ccessible to resection while those of the lower edia or at 

the pyloric end are often resectable. 1 He further states that 

the nactual extent of the medullary cancer corresponds closely to 

that indicated radiologically. 

The limits of the ecirrhus cancer re less sharply defined 

and the dete'ction of aeta taaes is uncertain - •nucoid c "l eer c n 

rarely even be surmised by the radiologic appear nee.• 

The presence of palpable tumor alone is not contraindica

tion to operation. The induration of chronic ulcer may giTe rise 

to a palpable tumor. In many reported casos of apparently inoper

able cancer on which palliative gastroenterosto~y has been done 

the tumor later disappeared entirely, the tumor evidently being 

due to an inflammatory mass around an ulcer; other cases are repor,_ 

ed of definite cancer which later became operable, due to the 

subsidence of the accompanying synptons. 

The general condition of the patient may be so bad that a 
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resection of an otherwise operable condition would be a hazardous 

procedure; in such cases the t o stage operation as advocated by 

Crile (66) and others may be safely undertaken, doing the gastro

enterostomy first and later doing the resection. 

Cases showing enlarged glands in the aesocolon are not con

sidered inoperable on thia account alone. There is no direct 

relationship between the size of the glands and their involvement 

by oancer as Blackford and Maccarthy 67) have shomi . ""'ven .hen 

the glands along the curvature are moderately involved, if the 

tumor is otherwise resectable, the case should be operated. 

-Operative Procedure.-

The radical cure of gastric cnnc er consists of a resection 

of the area involved leaving an adequate margin of healthy tissue 

around the tumor, and the removal of the adjacent 1 pha.tic ~l ndll 

1 errem (6b) in 1810 did a successful pylorectomy on a dog, 

but it was not until 1879 that Pean performed the ope ration on 

man. The first auc cess~u operEtion on man as done by Billroth 

in 1881. Since that tine gaatric surgery has made rapid strides, 

and today the mortality compares favor abl ~ith t~at o~ ot} er 

auraic~l procedures. 

Billroth's first operation consisted in a removal of the 

pyloric end of the stomach, including the diseased area, and rc

uni ting tl o duodontw to the stump of tho stouach. The diameter 

of the stomach being greater than that of the duodenum, tho eto-

mach was closed until the opening lef a eq-..tc. to " .. h diameter 

of the duodenum, which was then united to the stWllp. The angle 

joining the circular and vertical auturos proved to be a weak 

spot and leakage frequently occurred. It ie referred to as the 

"fatal suture angle of Billroth." This danger led Kocher to close 
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the stUlllp of the stomach entirely and insert the duodehum into a 

separate opening in the posterior wall of the stomach. Thie oper

ation obviated the "fatal suture angle" but often caused too great 

tension on the suture line and consequent leakage. 

The next step in the evolution was the Billroth #2, which 

still maintains its popularity. The ends of both etonach and 

duodenum were closed and a gastroenterostouy done. 

The technic of gastroenterostomy proved quite an obstacle 

for years, both mortality and morbidity beine unduly high. The 

first gastroenterostomy was done in 1881 by olfler, and the or

tality for the years 1881-1885 is given by ayo Robson (69) as 

65.7%. Faulty suture ~ethods and fault7 et1ods of placing the 

anastomosis were responsible for the poor result•. 

Suture 1ttet 10ds :rare devol:l:J:l < b,; ~h se of so-called splint 

at first, such as the decalci_ie< bone bobbin of Mayo Robaon and 

the bone-plates of Senn. The use of these appliances gave a fir 

foundation for the suture line, and added materiall to the safe

ty of the procedure in the earlier days. The urphy button was 

also used extensively in the earlier gastroenterosto ica and ha 

the advantage of reducing the time required for operation, as 

well as safety. The opening, however, was small and as the line 

of union was secondary to a sloughing process, which followed tho 

pressure necrosis, many thought that a secondary contraction 

would take place. Another objection was that the button ould 

frequently fall back into the stooach instead of into the intes-

tine. W.J. Uayo says he has never seen any harm result fro this 

accident. 

With the introduction of clamps by oynihan in 190; and im-



McDowell . 

proved technic in suturing these appliances have gradually fallen 

into disuse and are almost obsolete at present. 

One of the greatest obstacles to gastroenteroetomy as the 

regurgitant vomiting so often encountered, the so-called vicious 

circle. 

This was due to errors in technio and ayo Robson (70) lays 

down the follo 1: ing points to be observed in order to avoid this 

complication: 

1. Accurate union of the margins of the sto~ach and jejunum; 

2. securing the anastomotic opening at or near the lo er border 

of the stomach; 

}. Applying one or more anchor sutures beyond the point of 

anastomosis; 

4. Bringing the distal loop of jejunum over to the right of the 

spine in arranging the peritoneal toilet before closinu the ab

domen. (Mayo applies the jejunum downward and to the left, and 

Moynihan straight downward.) 

5. Making the anasto~osis in the posterior operation either with

out a loop, or with a very short interval between the anasto~osis 

and the jejunal flexure; 

6. In the anterior operation the loop nust not be ado too short 

so as to coopress the colon. 

Further advance in the technio of resection of th e etooach 

is the operation of Polya (71) in which the end of the sto ach 

after resection is united directly to the side of the je j unu 

about six or twelve inches from its origin. The duodenum is 

closed and inverted. W.J. ayo (71) in connenting on t he advan

tages of this operation saysi 1 It eaves the time consUI!led in 
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closing the end of the stomach, and in cases in which only a 

small pouch of the stomach is left, is very much easier than an 

independent gastroenterostomy.n 

The amount of the stomach to be resected in a typical case 

of pyloric cancer is based upon the location of the lymphatics 

and the direction of the lymphatic stream. The work of Ouneo and 

Hartman (72) demonstrated that the lymph stream along the greater 

curvature is from left to right and theref re it is not necessary 

to remove all of the greature curvature or to go beyond a line 

dropped from the cardiac orifice, unless the extent of the growth 

deoands it. The lymphatic current is in the opposite direction 

(1.e.,right to left) along the lesser curvature and glands are 

much more numerous. Therefore the entire leaser curvature ith 

its lymphatic glands must be removed. 
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