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PEPTIC ULCER

HISTORY, ETIOLOGY, AND SYMPTOMS

ERNEST EARL WISE
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A

~-HISTORY~

According to Leubve, Gelen mentims ulcer of the stomsch,
end “elsus lays down rules for its treatment. In his trans-
lation ©6f the works of Pesulus Aeginets, Adems ssserts that both
Rhe ses and Avicenna describe ulceration of ﬁhe stomach very
zccurately.
o With the more common practice of postmortem exsminetions
this conditionwas occasionally noted s the cause of death.
Yhus, Grassius, in 1695, gives an account of a perforated gastric
ulcer, and in 1704 Littre fourd the source of & severe fatal
gastro~intestinel hemorrhage in an "ulcus rotundum,®five lines
broad end helf a line deep. Dudoenal ulcers eslso received ceasual
mention, for example, by deMuraltc who, 1688, described two
perforatidons in the duodenum of a soldier. However, Morgagni
o~ in 1728, while describing in some detall cases showling gastric
ulcers and even perforation by them, barely mentions erosions
of the ducdenum. It is quite evident thet little recognition
was given to duodensl conditions, wheress other lesions, in-
cluding uvlcers of the stomach, were well known. Indeed Matthew
Baillie in his woark on pathclogic snatomy in 1793, devo tes a
special chapter to the subject of gestric ulcer (Leubs ) without

mentioning the duodenum.
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Neverthelsss, about this time; Penada 1s salid by Lenepveu

40 have mentioned a case off duodenal ulcer, and in 1802 Neumenn
described a perforation of the duodenum in & man with strsng-
ulated hernia. A second case is reported by Gerard in 1804.

The ulcer was four lines below the pylorus, and resulted in =
fatal peritonitis. Travers, 1817, published date concerning

two instances of perforated ulcer of the duodenum. In 1825
Broussais, gave the detalils of a further case, and others were
added by Rayer in 1826, Robert in 188288, Lenepveu in 1839,
Holscher, end Bainbridge in 1842. In spite of these, Cruveilhier.
who gave the first clear cut anatomic differentiation of cancer
and ulcer of the stomach, and defined the M"ulcus wventriculi
sinaplex," does not mention duodenal ulcer. 1In 1828 Aber-
crombie wrote, "Although we do not have any extensive oberva~
tions as yet, st%11ll it is probeble that the duodenum is the site
of variocus diseases that one can essily confuse with diseases of
the liver or stomasch." Hence 1t is ndt surprising t find this
gsmme author reporting, in 1826 a per forating ulcer of the duode-
num.,

But it was not until 1839 that any statistics were collected
with reference to eidiher ducdenal or gestric ulcers. Rokitensky
in that year reported observations on seventy-nine peptic ulcers,
six of which were in the first part of the duodenum. About

the same time Andral collected ninety-two csses of gastric, snd
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two, of duodenal ulcers.

In 1842, Curling reported in some detail twelve cases in
which ducdenal ulcers or inflamms tion had followed severe
burns. This relation of ulcers to burns had first been noted
by Dupuytren and was confirmed by numerous later writers,
among othsrs, Long, Erichsen and Hewetti.

Mayer, in 1844, was the first to publish & monograph on
the duodenum. More clinical then enatemic, his discussion
includs ulcers both perforating and hesling. He emphasizex
burns as an etiologic factor. No comparison with gastric
ulcers is given, although he pegards the duodenum as a sort of
second stomach.k Cancer and tiberculosis have eticlogic signifi-
cance, but he concluded that "nothing is as yet known with
respect to the diagnosis of duodenal lesions.™

Berdeleben, in 1853, in reporting a cas: of perforated duoda-
num, said, "O0f sll parts of the intestinal censl the duodenum
shows ulcers least often, es Andrel had already pointed out.”
He agreed with Rokitansky that they resembled the ulcers
found in the pylorus of the stomach. Howevser, Virchow, in
the same volume of his famous Archives in which Bardeleben
reviewed his case, gives his views on the etiology of gastric ulcer
but mekes no mention of ulcer of the duodenum, in this or any
other of hiswritings.

In a review of the postmortem work in the Pathologic in-
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stitute at Prague, extending from February 1, 1854 &0 March
31, 1855, out of a total of 1,146 postmortem examinations,
Willigk noted gestric ulcers in 225 (forty-six men and one hun-
dred seventy-nine women) (19.6 per cent), end duodensl ulcers
in only six (three men and three women) (0.5 per cent) a propor-
tion of 37.5 to 1.
It is interesting tc note that Brinton, who, in 1856, wrote
a very comprehensive account of ulcers of the stomach, and
collected considerable litersture, reviewd the results of 7,226
pos tmortem examinstions and concluded that gastric ulcers
occur in an average of about 5 per cent of all persons, dismissed
with the comment that "its situation, cause and appearasnces
alike seem to me essentielly dis tinet from ulcer of the stomach.?
In this same period sppesred studies by Claus, Frank, Nick
and Murchison, 211 of whom concerned themselves with the
phenomenon of perforstion in dividusl cases, slthough in
1859 Renking, in describing a fetal cese of hemorrhege from
a ducdensl ulcer, remarked on 'he compsrative rarity of the
presence of en isolested ulear of the duodénum.
Muller's work in 1860, of ten quoted, 2dded practicsal 1y noth-
ing ¢o0 the subject of ducdensl ulcers, and his dats on ulcers
of the stomech were herdly equal to Brinton's admirable s tudy.
During the Tollowing decade single cascs, sparsely scatéered

in the literature, were reported by Bouchsaud, neelend, end
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Haldene in 1862, Larcher in 1864, Malherve in 1864,

Feierabend in 1866, Clerk, in 1867, Cuthbertson in 1867, ®bstein

1n 1887, Barclay in 1870, Wedham in 1871, end Chauffard in
1871. Billroth in 1887, reisted that when Professor Arnold
of Helidelberg was ,Jerl rming & pos tmor tem examination, he
found a daodenael ulcer which had aprarently cewsed no symp-
toms during life.

Another phase of the subjkct wes introduced by ﬁeog@r and
Buhl in 1861, who reported eifght cases of gastric or intestinal

hemorrhnege in infants, one of whom had a ducdenal ulcer.

Spiegelberg sdded two similer csses in 1869, and since then
studies of this subject have been given, among others, by Kin-

drat, and Lendau in 1874, Bhn in 1875, Veit in 1881, and
Helmholz in 1909,

lnfluenced perheps by Brinton's and Muller's sduirable

studies on gastric ulcers, there arose similer efforts with reference

to uleers of the duodenum. One of the eserlies of theze was
published by Xlinger in 1861, who noticed ten cases in the
litereture, and added three of his own. Forster in 1861, and
Talkenbach in 1863, also con ributed znaslytic reviews.

One of the most thoroush of the earlier studies was made
by Trier in 1864, who =nslyzed the postm.rtem recorus of the
Frederic Hospitel =t Copenhsgen from 1842 to 1862. In a total

of Z61 simple ulcers, only twanty-eiszht (10.9 per cent). Were
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in the duodenum. He confirmed the ususel observation as to the
relative frecuency of gastric ulcers in WOMme Tl, quoting Brin-
ton's Figures of 440 women to 214 men, end compared these to
his collection of fifty-‘fgur cases of duodensal ulcer, forty-five
of which were in sen and only nine in wocmen. He was the first to
degcribe in detall the distortion of the ducdenum, cesused bl the
healing of ulcers.

In the following yeer the much more widdly known work of
Krauss appeared. He gave statistics of eighty cases noted
in the literature, and is usuelly given credit for the first com-

52 Sy
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prehensive survey of tre sublect. Of sixty-four of his csa
fif ty~eight were in men and only six in women. Many recent
writers on auodenal ulcer date the modern study of this subject
from the time of Kresuss' work. ¥n th is same year 2 thesgis by
Morot gave detalls of twentv-wwo cases, eilghteen in men and
four in women. He cuotes Brinton zs suthority for the state-
ment thet duoden al ulcer 1s five time s more common in men than
in women.

Following the exsmple of Kresuss, pespers on dquodensl ulcers

appeared in rspidly ircressing numbe rs, meny of them in the

o~
G2

form of theses by Germen or French students. Thus Treibmenn,

in 1867, reported fourteen cases. He agreed with osrauss thst

ry
i

"yollstandige Heilung ist wonl selten.t? elllais, in 1869,
found sixteen cases, and discussed the verious theoriss as to
origin of the ulcers. Ifrom 384 postmortem examinetions,

Stercke, in 1870, discovered thirty-nine examples of simple

ulcers or scars, but only three were in the duocdenum.
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Schulze, in 1873, in his thesis, eand in a ceass report sndsavors

te show the embodlie origin of duiodensal ulcers.

O'Here, in 1875, 1in presenting the detsils of the first cese
of parforaeting duodensl ulcer ever glven before the Philadelphia

Pathologic Scciety seid,"But little hes been written of 1t ,"
snd that DaCoste hed said in his "Medic el Diegnosis,™ "Wgre it
(duodenel ulcer) more frequent, it would be a constant source
of errcor in diagnosis;" In & similar presentation before the
New York Pathoclogical Society, Loomis, in 1879, remarked,
"Perforeting ulcer of the duodenum is not common,™ and in

discussion Peters added that there were only ten dases in the

n

records of this socciety. Moore, in 1883, reporited two cases
&t the ?afhologic Sceiety of Lendon, and asserted that from 1887
te 1882 only three ceses were recorded on the postmortem
re¢rods of St. Bartholomew's Ebspitéi. Similarly, Siegel, in
1877, in a dissertetion from Erlengen, in which he reported twenty
ceses, emphasized the lack of any extensive literature on the
subject, end Clark, in 1881, in his discussion in Boston, seid
thet duodenal ulcer is a compearetigely rare diseesse occuring
in the proportion of one to thirty gestric ulcers.

Nidergeng, in 1881, produced the most comple te review sirnce
Krauss. He directed e ttention to the greater frequency of
the ulcer in men than in women, the reverse bteing true of gestric
ulcers. This same polint wes emphasized by Lebert in 1878,

who found that of thirty-nine patients with duodenel ulcers,
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thirty-one were men, and eight, women. Nidergang noted only
thirty-seven easeé from the litsrature.

Grunfeld, in 1882, anslyzed 1, 150 postmortems Ifrom Copen-
hagen, performed on men of more than fifty years, &nd women
of more than sixty. Scers were found in the stomeach in 124

instances (11 percent). In 578 men, scars were found in wwenty-

two ( 4 per cent), end in 632 women in 102 (16 per cent). He

L

foudd them more freguently, if searched for casrefully. In the
entire series, however, cnly four scers were found in the duode-
num, three in men and one in & wommn.

Alloncle, in 1883,

e

n thesis reports one csse, and reviews

o

for ty-four noted in the litersture. ALl but one of the petients

Chvostek, in 1883, noted f{ifty-five cases in the litersature
since the collection of Krauss, and added eight cof his own.
He concluded that duodenal ulcers were more common in infants
than gestric ulcers, but in sdults occurred once in women to
eicht times inlmen. He said thaet complete scaerring (denied
by Krauss) wes ususlly missed, becsuse it was not seasrched
for carefully. Distention or bulging of the duodensl wall in
ulcer wes emphasized by Turner, in 1864. Bucguoy, in 1887
said that the ulcers are moee often present on the anterior wall,
Krauss giving the proportion of fifteen enterior to six posterior.

Johnson, 1in 1888, gave 8 very able review of the litersture with-
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out adding much to the subject. He says that Osler, in a review
of 1,000 postmortems, found only nine ulcers of the duodenume.
Pepper, in 1889, says thet "ell are agreed as to the rarity of
ducdensl ulcers..... it 1s doubtful if more than seventy
suthenticated ceses are on recard.™

LeRenard, in 1891, foumd recarded in the litersture, forty-
two duodensl and 492 gestric ulcérs; the former were more
common in me n than in women.

Perneps the most thorough snd valusble review the litera-
ture affords ig thet of Cppenheimer, in 1891, He reaffirms the
view that duodenal ulcer 1s much rarer then gestric ulcer, dut
suggsts that meny smell or heeled duodenal ulcers may be over-
looked. Vne other very important contributicn is his observa-
tion that recurrences are very freguent, end not rarely are fresh
ulcers found sdjascent to old scars.

Perry and Shew, in 1893, investigaged the:reports of 17,652
postmor tems in Guy's Hospitel, ging beck to 1826 in Dr. Fodg-
kins "Greenylnspection Books" end ending with the close of
1892, They found that in seventy caeses (0.4 per cent) there were
duodenal ulcers, open or hesled. In ceses of burns there were
uleers of the duodenum in 33 per cent, and excluding these,‘
the uloérs were found 1in forty-eight mles and only sixteen
females. They cguote Brinton as affirming thet gastric ulcer is
twice as common in women as in men.

In an analysis by Vorgyl, of patients in the Zurich Medical
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¢clinic from 1884 to 1892, of a totel of 12,806 there were ninety-
eight with gastric and only t ree with duodensl ulcers; the latter
were a1l in men. Reckman, in 1893, discusses the diagnosis of
ducdenal ulcer as if & new c¢linical syndrome had been uncovered,
Collin, in 1894, colliected 257 cases, 205 in men end fifty-two in
women. Dick inson, in 1895, ssys thst accerding to the records
of the diocdensal ulcers in St. George's Hospitel of London, four-
teen were in men, and three in women (one a burn), and of
gastric ulcers forty-two were in v*.roz%zen, and only twelve in men.
Maret, in 1895, very thoroughly reviews. the current opinions
concerning etiology. After an historicsel review with no new

facts developed Darras in 1897, noted twenty cases in which

[¢2]

laparotomy wes done for perforastion, with three recoveries.
Burwinkel, in 1898, sgain affirms that in compeariscon with
gestric ulcers, ducdensal ulcers ere observed "ziemlich selten.”
He quotes Berthold who enalyzed the deaths noted in Charitennalen
from 1868 to 1888, and found Z62dgestric to twemty- duodenal
ulcers. A similar review 1s given by Schwertz in the same ysar,
During the following tweat y=-Tive years we o‘an find no erticle
of importence on the subjct of the incidence of duodenal ulcers.
The reason for hhis state of affairs is rather difficult to com~-

prehend., It mey be that in this periocd the increesing occurrerce

of these ulcers directed attention chiefly to their dis:smosis and

trestment. One paper only eppesred which gives data ussful

to our purpose. In 19283 Gruber and Kretzeisen gsve a review
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of 3,000 postmortem examinetions mede at the Mainz Hospitel;

120 gastric and sicty-four doodenal ulcers were found. They
2lso give Grubzr's stetistics from Straessburg from 1906 to 1210,
in which cut of 4,208 postmortem exsminations, there were

2.1 per cent gestric, and 1.38 per cent ducdenal ulcers. 1In
Munich, from 1899 to 1912, out of 5,884 postmortems, scars

and ulcers were found in the stomach in 6.57 per cent; but in
the ducdenum in cnly 1.56 per cent. These suthors give

figures from Hart end Musa and Holzweissig, who from 1913

to 1921 observed 211 (6.9 per cent )gestiic, and 163 (5.3 per
cent) ducdensl, ulcers in 3,058 postmortem examinati ons at |
the Aupusts Victorie Hospitel in Berlin. They further assert
that Sommerfeld at the German Alexender Hospitel at St.
Petersbury, in 19,2000postmortemn s from 1891 to 1911, found
ulcers of the stocmach in 1.77 per cent, and ulcers in the duodenum
in 1.15 per cent. Lastly they give figures from Goldschmidt

in Frankfort who in 1913 end 1914 in 2,309 postmortems found
gastie ulcers in 2.1 per cent, and ducdensal in 1.& per cent.
With respect to sex, these suthors fourd a preponderance of

both types of ulcer in mens, more merked in the cese of the duode-
num. From these data cne of two conclusions must be drawn:

Hither there wes a distinet incresse of the inecidence of duodensl

ulcers beginning about twenty-five years before, or else mare

accurate observetlon wes revesling thelr presence. Considering

how 1little escaped the wonderful eyes of Virchow and his well
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trained scholars, the former is much the more reasonable hy-
pothesis, However, it must be granted that when the attention
is focused on finding ulcers (or snyvthing else), they are likely

to be more numercus than in the ordinary routine examin rtions.




- ETICLOGY -

Ager~ Ulcer of the stomach. It is clasimed that more
then one-half the cafes in male oo curs between the ages of
thirty snd fifty, while in the femsle three-quarters of the
cases occur befare thirty. The fact remains, however, that

uleer can develop at any time between the extremes of life

AT

and has been reported in a newborn babe as well as individusls
of advanced years, but the great majority of ulcers begin
between the ages of twenty and thrity.

Sex:- The acute ulcer is more likely to affect the female,

~ and 1s generally recorded that gastric ulcer is more frequent
in the female than‘in the mele. Soie suthors give the incidence
as three to one in favor of the female, a figure which may be
too high.

Occupation:~ As a predispcsing cesuse, the idea being
that cooks, for instance, who were exposed to the ingesticn of
hoﬁ and Irriteting foods, might more frequently develop the
diseasé. The effect of high temperature in producing ulcer is
shown by experiments of Dicker, who produced ermsions and ulcer-

etions 1in dozeng&b;sfeeding gruel at a temperature of 50 degrees C.
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These ulcers were not due to scelding, but to con-
gestion of the mucous membrane with incressed peristalsis.
Heiser found that preacticelly ¢ 1l patients with peptiec ulcer
gave & history of eeting hot foocd. This ides has tsesken held,
and it 1s realized that the causetive factors exist in a
great diversity of occupstions and, indeed, in those who have
no occupstions whstever. It is for more probable that any
occupation which imposes & strain with irrigular and inad-
equate feeding and genersl 11l health might be predisposéd to
ulcer. Certainly thé disease occurs et times in those who
havwe been predisposed tc & sedentary life and general ill
health.

Trauma:- Mechanicel injuries heal repidly, and the

instences in which ulcer can te clearly associsted with traunma

symptoms complex with tresuma. One should not ignore the ex-
perimental work which has produced scute ulceration simply
because such ascute ulcerstions hevwe no recognizsble counter-
pert in chronic lesicns aswe meet them in practice. On the
contrary, one should feel the resl progress is being made only
if we marshel the recognizable facts, and attempt to draw con-
clusions which might be of value in explaining any gl ven case.
Many of the etlological facts have been besed on experimental

study.
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Circulatory Causes:~- The importance of local disturb-
ances in circulation in the eticlegy of gastric and duodenal
ulcer appears to be a well established fact with the majority
of those who have made & close anatomical study of this
conditiocn, |

It mmy not be out cof place, therefbré, to restate the
reasons advenced for the bellief thet gastric and duodenal
ulcers arise primerily from vascular lesions.

Virchon first pointed out clearly the apparent relstion
of lececal vasculser disturbances to gastric ulcer. He states
that according to his experience the ulceraticn 1s proceeded
by a hemmorfhagic necrosis of the mucous membrene and the
disturbence in circulation which is its ceause, he is inclined
to attribute to vascular lesions. He mentims in particular
disease and obstruction of arteries. He points out that only
a local cause will accoqnt for such an exculstely localized
lesion end he is said to have pointed to the funnel shape of
the ulcers as an additioneal argunent of their relation to the
vascular system.

Merhel seems to have been the first to publish cases of
gastric ulcer in which vascular lesions was actuslly demon-
strated, One of them was that of & woman of about one-hundred

yeers of age with very marked atheroma end gemersl arterios-
elerosis, in whom he found at autcpsy en acute perforated




L

(4)

duodenal ulcer due t a plainly visible thrombosis of
the arteris pancreatico~duodenalis.

The most important work, however, was done by Hauser
in 1883,»and pubiished in his excellent monograph on gastric
ulcer and its relation to csrcinoma. Hauser refers to
Herhil's cases and recounts a case of his own of a recent
gastric ulcer of g women of fifty-four years of age. In
the sections from the ulcer he found an arteriosclerotic
artery filled with thrombus. After a careful analysis of
the %hole problem, he came to the following conclusions.

The hemorrhasgic inferct which preceeds the farmation
of the ulcer results always from a permanent interruption
of the circulation in the small értexies which ascend from
fhe submucose into the mucous membrane. The disturbance in
circulation may be ceused by embolism or by authochthonous

thrombosis or leaving of sich an eartery. The hemorrhage

inferct is followed by a chronic ulcer, only when the dis-

turbance in cirucletion follows local disease of the blood
vessels of the sﬁimach. In case of local disease of the
gastiric vessles, the ulcer éssumes a chronic atonic char-
acter, because the development of blbod vessels which is
necessary to permit healing cennot occur normelly from path-

ologic blood vessels. The degree of vascular disesse,
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determines the mare or less chronic character of the ulcer.
The last statement in regerd to the chronic ulcer of the
stomech 1is of particular impcriance, because 1t is offered as
an explanation of the failure to produce chronic ulcers by
experiments which otherwise comfired Virchow's theory. Panum
in 1862 produced an acute gastric ulcer with all its anatomi-
cal characteristics by embolic obstruction of ome of the arteries
of the stomach. Cohnheim perfected the tecknic by injecting
chrcmate of lead directly into one of the esrteriame gastricae
which srise from the splenic artery, Animsls killed within s
few days of the experiment show typilcael aoute gastric ulcers,
but 2ll animael s killed after the second week showed a normal
mieous membrane as an evidence of the remarkable regener:tive
power of this structure, which bk®s besen brought out more and
more clearly by later experimentation. It is impossible here
to enter into the numerous attempts which have been mde since
to produce gastric ulcer experimentally. Suffice it to say
that the latest endeavors in this direction by Pays amd by
Suzuhe are besed on Cohnein's idea. They have been somewhat
moare successful becesuse in their experiments through the use
of injections of hot salt solutims, dilute Tormsldehyd and
delute alcohol, or of silver nitrate, epinephrin or dilute

solution of nicotin, more extensive local vasculer lesions

have been produced.




e,

(6)

This practically conf irms Hauser's statement 1in regard'to

the enterdysendence of the degree of vesculer disturbance

and the chronieity of the ulecer. But in these experiments
seven, the chronic ulcers sc produced which may perfarste

and wh ich may show extensive cicatrization with contraction
in their sufroundings, heal eventuelly. It is evideﬁtly
impossible experimentally to reproduce exactly the conditions
as the exist in man, but the resemblence of these experiment-
el ulcers to those in man is very striking.

Heuser was also the first to call attention to the fact
that gastric ulcer 1s frequently associs ted with general arter-
iosclerosis, which, of course, supparts the ﬁascular theory.

Apart from the pecullar funnel shape of many of the deep
ulcers, there is one feature which to my mind ponts very
strongly to a relation of the ulceratiocn to the locel disezse
of the arteriss. This is the freguent erosion of arteris st
the base of the ulcer, followed by severe arteriel hemorrhage.
If blood vessels were nerely accidentally o?ened by a gradual
extension of the ulceration into the tissues, thére is every
reason to believe that viems would be more likely to be opened
than arteries. This point has really not beeceived the attention
which it deserves. One hes taken this fzet of the freguent

erosion of arteries as a metter of fact, which it is not at 211,
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and it is astonishing how indefinite the statements in
literature are in regard to this phase of the subject. The
hemorrhage ceme from those arteries which supply that part
of the gestric or duodensl well in whecih the ulcers are
situated; that is, in the usuel position of the se ulcers,
the hemorrhage arises from branchss of the arterca gestriea
or gastro-epiploica dextro or of the arteria. Of the ulcer
is the result of obstruction of such an artery, wither by
disease or embolism, one understend at once why the necrosis

shoudd envolve these arteries, and an opening results when

the nicrotic materisl 1s removed by digestion. The wonder

is then, not that we have so many severe hemorrhages, but
that we do not have them more frecguent.

Much hes been said sbout the sbundent blood supply of the

walls of the stogach end duodenum sand sebout the numerous

snasitomosis betwéen the arteries. As a metter of fact, anyone
wheo tekes the trouble to dissect the arteries of the stomach
will be estonished how poorly supplied with arteries are these
parts of the wall of the stomsch snd duodenum where we usueally
find ulcers. This is perticularly true of the extreme pyloriec
end of the stomach, at the lesser curvasture and on the posterior
wall, and of the beginning of the duodenum et its converity.

In living, W. J. Mayo noticed the asppesrsnce of &n snsmic spot
on the duocdenum on the slightest traction.




He ssys:-

e

The arrangement of the blood vessels immediately distel
to the pylorus is such that the traction mey interfere with

the vascularizaetiom, end the loczl znemie thus produced

causes a white spot to spoear on the duodenum just below the

=

[}
pyvlorus.

Wilkie made a very careful study of the blood supply
to the first part of the duodenum. He finds that the spot
described by Mayo is supplied by a smell ertery of varying

)

origin which is precticelly an end-artery. He also stetes

that enostonosis be tween some other arterisl brenchss which

¥

supply the first part of the ducdenum are by no meens free.
He mentions in cases of duodenal ulcer the frequeancy of
ateriosclerosis in the arteries which supply the side of the
duodenal ulcers, and for all these ressons he beliesves that
lack of blood supply is en importent factor in the production
of duodenél ulcer.”" (1)

Infection- Local or General:- "In previous paper I
have shown thet ulcers of the stommch in man and in domestic
anlamals of ten is associated with streptococcus infection in
the ulcereted aree, thet foci, such as in tonsils end teech,
harbor the streplococcus and predisvose to ulcer, and from

distant focus has elective offinity for the stommch, producing
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ulcers, and their location, especially with regesrd to non-

heel ing, resemble those noted in the spontanecus diseases.
Among the difficulties encountered in my easrlier work was the
inability to mantain specific infetting power and specific
immunologic properties in the streptococcus isolated. Specifice
infecting power disappeared on successive animal pessage or
serobic cultivetion. 1t has been found since that relatively
ancerobic conditions and keeping the crgenisms in latent left,
tend to preserve this property. Some of the strains were put
aside under these conditions in hopé that they would live end
meintain specific chseracteristics far a long time. It is my
purpose here to record the results of & study of the locslizing
power, the mechenism involved, and the immunelogic condl tion of
geveral of the strains isclated years ago, of a fresh strain
from a recurrent ulcer in men, and of a series of similer strains

from experimental ulcers in dogs.

LOCALIZATICON OF A FRESHLY ISCLATED STRAIN

Throughithe cocperation of Dr. Eusterman of the section

on gastroenterology in Meyo clinic, I have had the opportunity
of studying the locel izing power of the streplococcus, freshly
isclated, from the tonsils of a patient with recurring ulcer

»

Ulcer of the duodenum wes found, a gastro-enterostomy was
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performed, eand comples te reliefl from symptoms of ulcer followed.
No attention waes given to foci of infeetion. Eleven months
efterward symptoms of ulc: er recurred, end the patient returned
to ¢linic one montn later. Roentgenograms revesled an ulcer

at the gestrojejunel gunciture, and one along the lesser
curvature of the stomach. The tonsils were large and hyperemic,
end from the crypts, a moderate amount of pus was expressed.

A roentgenogram revealed four pulpless teeth, wit h well marked
areas of rsrefection around the epexes of each. The tnsils
ard infected teeth were removed in four sittings. Coincidental
with the removel off the focl of infection, and medical managenent
of the ulcer, the patient's symptoms subsided, and marked
evidence of healing accured.

The =uspension, of sodium chlorid solution 7of‘ the pus
expressed from the tonsils, Vdir ectly injected, producé#d ulcer
in the two rabbits enoculated. The primery culture, and the
second, third, fourth, fifty, end sixth rapidly mede subecul-
tures produced ulcer in neerly £1ll enimals injected. The
ulcers were cof ten situated in the Issser curvature. OF the
twelve rabbits injected with livirmg streplosoccus soon after
isolation, ten developed lesions of the stomch, snd only
three had lesions elsewlere, one of which consisted of a few

hemorrha ges in the appendix, oneof hemorrhages in the tricuped
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valve, and one of a few hemorrhaegic lesions in the lendinous
ends of muscles end fascia. Ten rabbits injested with the
gtrein a fter one aniwal psssage, and after preservation in
ascites - tissue - agar, stabs for from one month, develcped
uleer with or without hemorrhage. Thus of a totel of tweaty-
two rabbits developed gastric lesions. Four rebbits were

given the killed cul tmees: of the se three developed lesioms

of the stomach. Six rebbits were injected with filtrstes of
actively gpowing cultures, of these five deVeloped hemorrhage

of the stomech with or without ulceration. Twoc rabbits received
ths filtrate after shaking with anizal cﬁarooal, and two the
dialysed filtrate. One of the former and both of the later dev-
eloped hemorrhage end ulcer of the stonach, with no lesions edge~
where,

’Mann and Williamson hevw developed a method of produc ting
chronic ulcer in dogs. This consists essonteilly of trans-
élanting thé duodiéum into the ilium and anastomosing the
jéjenum #nto the pyloric end of the stomach. The alkalizetion
and other functions of the ducdeum ere thus circumvented. In
dogs operefed on in this msnner, chronic ulcer develops with a
good deal of regularity in the jejunum just beyond the l1lind of
eneastomosis. The experimentel ulcers have many of the festures
of chronic ulecers in men. A microscopic study of some of the

experimental ulcers revealed circumscribed arsas of leukocytic




ard round-cell infiltration far from the ulcerated area

in which gram-positiwe diplococcl were demonétrabbe. On

the basis of these findings, end the fact that I had prev-
iously found that spontanicus ulcer of the dog was due to the
strepococecic infection, the hypolnesis that this ulcer might
be due to infection mede possible through dysfunction induced
by the operastive pro@edure presented itself. It was thought
worth while, therefore, to meke a bacteriologic study of
ulcers produced by the method of these investigators, and to
kdetermine the locelizing power of the bacteria isolsasted.
Mor,éover, gince I had found that foci of infections in teeth
and tonsils predispose to ulcer in man, and apparently in the
dog and the cow, a thorough search for foci of infection was
made in the dogs opersted on, snd if found, the localizing
power of the bacteries was also studied.

Cultuess have been mesde thus for in seven ulcers re-
moved during exploratory operstioms or sfter death. In all
cultures there have been streptococci resembling those
presiously isolated in spontaneous ulcer in the dog and in
man. GCultures fromﬂ the normal mucous membrane removed during
the primary operation heve not yielded the streptococcus in

eny of five instances. B Welchie snd less commonly_ B Coli

are usuelly found in small numbers in both the ulcers and the
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normal mucous membrene., The streptococcus, égenerally is

the second to the third subcultu‘ré, from each of five of

the ulcers, has been found to locelize electively in the
muco us membr ane of the stomech, producing hemor thage end
ulcer. The infecting power of one of these strains was
thoroughly studied. Seventeen rabbits were injpcted in-
travenously with living cualture. Of each, gll developed
hemorrhage or ulcer, or both, of the stomech. Character-

is tic‘ locelization cccured followéng injection of the strain
in the primary culture, in the twaﬁyy-ninth,i thirty-second,
forty-second, fiftyth, and fifty-third rapidly made sub-
cultures., It followed injections of the acid glucose-
breinbroth culture so well as after neutralizaticn with sodium

hydroxide, snd @ccured in the two dogs injected. Only four

animzls developed lesions in other orgsns, and these were slight.

The Beat~killed orgaenism from the fifty-third rapidly msade
subculfur es, susperded in sodium~chlorid solution, in amounts,
representing the growth of frpm twenty to sixty C. C. of the
broth culture, waes injected into four rebbits. Of these,
three developed lesions of the stomach and none lesions else-
where.,

The filtrate of broth in forty-second, fiftyth, and fi fty-
third subcultures was inected into thir teen rsbbits in doses

ranging from twelve to sicty C. C. Of these #en developed
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lesions of the stomach, and none lesions elsewhere. Only

one of eight rabblts injected with eguivalent amounts of

the same batchés of broth, and of the wroth brought to the
same degree of acidity &s the cultrue, developed hemohhhaye of
the stomach.

The results following injection of living organism of
the other four streins were similar. Of the twelve rabbits
injected, eleven developed lesions of the stomach, and only
two héd lesicns elsewhere.

The findings in one of the dogs which had & perforating
ulcer, an noteworthy. A search fpR focl of infectiam revealed
merked pyorrhea, with retraction of the gums, and absorption
of the alveolar processes of six lower inecisors. All of the
teeth were locse. From the pus aspirated from the pyorrheal
pochtts, from the édpexls of two of the se teeth, and from the
carrésponding alveolar sochits, a streptococcus was isoclated
which resembeled the one isoleted from the emulsion of the
ulcer, and it produced hemorrthage or ulcer of the stomch
in four rabbits injected"”. |3)

Trophic and Glandular ulcersy; A different conception of
ulcer formetion has directed the grest volume of work accomp-
lished by the italian school. They interpret the lesion as of

a neurotrophic order, depeandent on a defe@t in the nerve supply




to the stomach. Their researcres have dealt chiefly with the
influence of the vagl.

Central mervous system- Bbstein and 3Brown- Jeguard, in the
garliest studies on the ¢ ntrel nervous system, obteined partial
gof tening, erosion end formeti a of ulcer in the stomabh following
circumscribed destruction of the anteriour corpora gquedrigemina,
end safter burns of the cerebral surfaces. Schiff abserved
hemor rhegic infiltretions and ulcerstiomns following intersection
of the thelamus and cerebrel peduncles. Greggio noted mucosel and
submucous hemorrhe ges near the pylorus, associested with diffuse
pastritis, in half of fifty ceses sublectad to uniisteral snd
median compression of the cervical cord. He and Bolton cited
the producticn of ulcer by Albertonl who cut of £ the cerebral
hemisphsere; Bweld and Kock who severed the cervical cord and
administered 0.5 per cent hydroenloric scid dalily; 3Schupfer,
following bileteral lesions of the anterior and pesterior roots of
the Tifth snd elght dorsal segments, end Guincke and Dettwyler,
who associated lesions of the cord with snemie.

Splenchnic nerves:~- While Durante wes studying the reletion-
ship of the splanchnic or sympatie tic nerves to ulcerous changes,
he repeated the dork of dolla Vedova. e resecéed the splanchnic
nerves by & lumber spproech, and found the section of the median

Y

splanchnic nerve produced circumscri bed hemorrhagic or nonhemorr-

1

nhagic necrosis of the gestric mucosa. The hemorrhs gic area began

<2
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in the blood vessels of the muscular mucosae, destroying only

the mucose, and *here was evidence of slow regeneration. The
nonhemorrhagic type involved the mucose snd submucosa, but did
not show signs of regenerstion. He considered thet the later
type might haw resulted from erteriel spasm due to the action of
epinephrine, because he ebserved semul taneous intense congestion
with signs of hemorrhage in the suprarendl gland on the side of
the resecition. Section of the minor splanchnic nerve only
trensient concestion, Bince both scute and chronic ulcers
occured, he did not consider that thy€ wes an importent fector in
thir production. Kcennecke aebserved thet excisim of the pylorus
followed by & Billroth 2 or a Billroth 11 operstion caused jJe junal
ulcer in one of five dogs, but bilatersl division of the splan-
chnic nerves following the same proceduge caused typical callous
deeply penetrating ulcers in all dogs. He attributed the result
to removel of an inhibition to secretion.

Celisc Ple)us:- Gundelfinger, af ter exterpation of the
celisc genglion (by which the action of the sympst-etic wes re-
moved from the stanach and duodenum, leeving only vagsl influence)
succeeded in producing gestric lesions. Latzel reported negagive
results after eitirpation of the celiac plexus. Greggio, in his

comprehensive review, reported ulceretion of the gestric

:._.:3

muco 8g
and hyperemia in the liver folloding extirpstion of the celiac

plexus by Pincus end Semuesl, Lowin, Boer, and Popielski; other

-
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have feiled to produce them by this prodedure in dogs and

rabbits, for exesmple, Adrian, Budge, Lustig, Lamensky and

Peiper. Lesions of the plexus were found to produce ulcers and
mucous hemorrheges by dolls Vedovas, Kewemurs, and Lille émd

Gibelli. QﬁAEhe other hend, Donati, Robegeskil, Lorenzi, and
Schminche cbserved negative r sults or only small hemorrhages

by irritetion of the plexus. Brencati found that sblation of the
parsvertebral lumbar sympethetic in & dog ceused capillery dilatetion
necrosis of the mucosa dndulcers et the pyloric region of the

stomach and in the adjacent part of the duodenum,

The vegl:- There has been & much more exgensive investigation
of tle relaetionship of wvagal influence to gastrodudenal fesions.
Resection of both vegi in the neck of rebbits was found by Lorenzi
to produce hemorrhage in the gsstric mucol®a failyﬁreguently.‘ Saitta,
after bilaterael vagotomy observed multiple ulcers when he admin-
istered three per cent hydrochleric scid by mouth. Finzi’ncted
thet extirpstion of one vagus ylelded incuonstant results, but that
bilateral vagotomy produced, with grester regularity, circulatory
dis turbamces, edema, echymosi s, necrctic procuesses and atrophic
ulceration. ZXeppish reported the formation of ulcer in five cases
following resection of the vagus. According tc Greggio, negative
results following vagoatomy in the neck of & rebbit are reported
by Donati, Kobeysski, Korte, end Martin, however, Miﬁulla found

that sectioning of the Vagus in the neck of frogs snd tosds caused
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gastric dilation, spasm of the pylorus, hypersecretion of the
gestric juice and ulcers which showed a tendency to become
chronic and perforate.

The thoracic approach to the vagus has been utilized by
others. Zironie, after cutting the vagi around the esophagus of
rabbits, cbserved ulcergtion in fity-nine of one hundred ex-
periment s, Antonini observed ulcers ih only seven of one-
hundred eninals after the same prodedure; the dey following
oparaticn there was gastric dis turbances and congestion, with
the development of lesions possessing the same gross end mic-
roscopic appearances of peptic ulcer in man. Cicoirization was
not obszrved. In lesions obzerved after, twenty-five and fity
days, there was no evidence of heslling. Greggio frequently
produc ed hemcrrhagic infiltration of the mucosa after bilateral
vagotomy, but in only one cese 4id he find & chronie ulcer., This
ulcer was two cm. in dismeter snd was situsted on tbe greaster
curvatur e. He guoted negetive results following this procedure
by Krehl, Futsch, Kawamure, and Fiori, end inconstent results by
Samue lson end Conte jan.

Thorough studies heve be en earried out following resection
of the vagl in the zbdomen. Zironi claimed to have produced
gastic ulcer in sixty-four of one hundred rabbits following sub-

diaphragmetic vagotomy. Lorenzi duplics ed these observations,
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Van Yzeren cut both vagl subdiaphregmeticelly in twahyy rabbits

in tem of them he found chronic single ulcers, usually nemr the
pylorus; the eerliest was observed in five deys and the oldast

in two hundred snd eighty nine days. Ophuls, repeated these
studies with the seame results, concluded that the lesions were
neurotophic, snd that trophic influences are necessary to pre-
serve the nomrel resistence of the mucous membrane to the
digestive action of the gastir juice. Latzel noted hemorrhagic
erosions end ulceretion in ten dogs following subdraphragmatic
vagotomy. Zironi, sfter similar resection in quinea pigs, found
lesions varying from 0.3 to 1 c¢m. in diameter in simty~-three

per cent of his studies. Donati reported negative results after

a thorough study by this method. Greggio quoted Gunsburg and
Iundi and Kobayeshi snd Marchetti es having caused~diffuse changes
in the mucosa or sctural ulcers by the procedure; Saitte, Gibelli
and Vigliani repor ted negative results. 3imuletion of the vagus
hes given contredictory resalts, Stehnke, in studying the €ffect
of long continued vagal stimuletion on gestric motility and secret-
ion, faradized the vagl for forty minutes. At necropsy zastritis
of the mucose was found in some dogs, and surerficiel defects in
the mucose were found in others. &He considred the ulcerstion to
be a result of increessed secretion and chronic gestritis. Kippish,

by stimuleting the vagl of rabbits with electrodes, produced
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chronic gestric ulcers in ten of eleven surviving animels.
Westphal beliefed thet extreme vagal irritstion explained the
ulcers following the injedtion of pilocarpine. Hayeski inter-
preted similerly the lesions produced by muscarine. Gundelfinger
WES unable to produce WlcBRSby vagsl irritation. Greggio cited
Lalme and Lichenbeld as ha¥iug produced lesions by excitation of
the vagus;’Lorenzi and dolla Vedova. After burns end elcohclic
injections intc the vagus, caused hemcrrhege and ulceration of the
stomach. Negstive results were reported by Korte and Donati.

Glanduler influence:=- The é&ffect of glandular sctivity on
the formstion of ulcer may be viewed es associabted with some type
of nervous mechanism. Durante, it will be recalled, noted that
ulcers following median sphanyhnio resection were associaied with
lesions of the suprarensl glands, end concluded that the effect
misht have been produced by suprarenal scltlvidy.

The studies of numerous investigetors have indicated s
possible relation, between the glands of invernal secretion and the

ulcaerative lesions of the stomech. There

A

e resorted in the
literature Tive coases of ulcer of the stomsch and ducdenum in
man assoc lated with thickening of the suprerenal capsulg, hypsr-
trophy, fatty degeneretion, consestion, end multiole hemorrhages
into the glands. <*~atzel reported the occurrence of ﬁlcers in the

enimels following desturction of the suprarenal cspsuli. Gregegio

quoted Gibelli, Onde snd Aoffe &s having produced ulcer by induced
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suprarenal insufficiency. Mann observed acubte ulceraticns in
ninety per cent of animels follwoing the removal of noth glands,
but none associsted with sinple removal of the cepsules. Hemorr-
hagic areas were found in the stomnech in ocne enimsl which died

in twenty-four hours; definite ulcers were found in another in
twenty-two hours. If the ulcers were situated in the fundus
usuelly the mucose elcone wes involved; 1f they were found in the
prepylor ic cdivision they penetrated the muscular mucossac.

The duodenum was generelly Injcted. The suggested dependence
cf these lesions on bile snd trypsin was ruled out by thélir con-
tinued sppeerence efter the estab lishment of a bilisry end pan-
crertic fistule. The 281d eppesred to be a factor es ulcers did
not develop when sodium bicerbonate was fed to dogs on whom

s
suprerenslectomy had been.perforﬁed. Blliott noted ecute gasiric
ulcers follwmwing the removel of suprarsnal glends in cets, and
cited it as proof of the full digestive power of the gestric juice.
Finzi observed edmma, congestion, hemorrhege, necrosis and ulceratim
with an effort to heel following suprarenal supression. Friedman,
while studying the interrelstionship With other glerds, slso ncte
that removal of one suprerenal glend and one thvroid glend did not
have any effecet on the integrity of the gestric mucoss, dut thaet

intravenous thyrcid medicatlom assocdabed with this procedure

caused small ulcers tlong. Finzi also cobservad that the simultsnecus

ay]




removel of one thyro
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nd one suprerenal gland falled to
cause ulcerous changes; he assumed thet suprsrensl insufficiency
can menifast 1ts action on the stomach only with asn intact
thyroid gland, end that the correctbon of internal screations may
have heve a besring on formetiom of ulcer. Hardt studies the
relationship of the feeding of th reid gland to scidity snd found

thet @with increaesing thyroid edministretion, there wes a decrpease

in acidlty of the gsstric secrs&tion, while with its interruption

[¢3]

there was & return td the normel stetus. Hayashy, by imitating

o

the so-called mixed stignatized constitution with the administ-
retion of thyroid gland, was sble to produce spasmogenic ulcerous
changes. Greggio reported ulcers following thyrcidectomy as |
heving been produced by Boccardi, Grofeddl and d'Amore. He re-
ported ulcers following exclusion of the liver by mueller,
Kollicker, Bidder and Schmidt, Beatl and others., They have been
observed by Bollman and Mann folloiwng insuffieiency of hepatic
functim induced by pertisl hgpatectom t {(11)

Burng or scalds: " In e paper which hes since become
clessical Curling celled attenticn to the comnezxionnbetween ceses
of burn or of scalds end acubte ulceration of the ducdenum. The
term "Curling ulcer" has now obteine d universal currency, and
on sccount of ducdensl ulcer 'es been writien in recent years

without emmspilcuous mention being made of the assoclation of

this lesion with burns or scelds.
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Duodenal ulcer in connexion with burns is doubtless
g %toxic ulcer, enmd therefore snalogeus to the ulcer which
occurs in septiceemia, urasemia, typhold fever, erysipelas,
and pemphigus. 1t is elmost withaut exception the rule
to find the ulcer only in cases where septic processes
in the burnt skin hsve developed; and the freguency of
duodenal ulecer in ceses of burn or scald may well be due to
the specieal lésbility to suppuretion and to sloughiing which
these injuries display., A point which requires investigation
in this connexiocn concerns the presence and possible influence
of septiec emboli, conveyed from the infected area to different
regions in the body. In the alimentery cenal they would produce
haemorrhegic infiltration, which, immedlstely beyord the
pylorus, wogld reedily be converted into ulcers by the asction

of the gastric gJuice.




- SYMPTCMS -

u
Pain:- That the question of genesis of gastric pain

in patholdgic conditions of the stommch and duodenum is still
an open one can readily be seen from the diversifed opinions
of suthors on the subject. The work of Gensbury, Tumpowsky,
end Hembur ger emphasizes the gastric tension end contractions
of the stomach, together with the hypererritebility of the
stomach, as the most importent factors in the etiology of pain.
According to the older view of chemicel distress in gestric
ulcer, there are certein facts which are not explainable on
the basis of acid irritation. The only basis for this view at
present 1s the alkali treatment in gaestric ulcer, by which the
pains are immediately relieved. Carlson concludes that the
pein of gastric snd duodensl ulcers are contracton pasins, eitier
in the stomach or in the pylorus and upper part of the duocd-
enum. 4n order to confirm the contrasctilion theory, analysls was
mede of three distinet t pes of cases:-

L, Carcinoma of the pyloris in which there are vigorous
peristalsis end a moderate degree of pain.

2. Healed ulcer of the duodenum with cicatricisal contr-
actions, high grade obstrue tion ard a very pronounced hyper=

peristalsis,




3. Typical peptic ulcer with vigorous peristalsis.
METHCD

The patients employed f & this work were carefully
examined and disgnosed cliniéally by Dr. B, W. Sippy snd
his assistants, éfter the diagnosis was made, the prodedure
was similar to that of Ginshury, Lumpowsky and Hamburger.
Kymographic tracings of the stomech contrection were begun
immediately after the patient had a mesl, and were continued
until vigorous hunger peristolsis was obtalned. The patients
all céoperated very intelligently. In each case the patient
swallowed two tubes, one a Rehfuss and the other an ordinary
tube with rubber ballon attached. By means of the LRahfuss
tube, acids and slkalis ecould be administered, or the stomach
contents could be aspirated from time to tmme'withaut dis~
turbing the patient. When the tracings were sterted, the patisnt
was told to tap the key to note the occurance of pain. If
the peins were mild, he tspped the key once; if severe, he
tepped the key twice, eand when intense, he tapped it three

times. The lines below the tracings records the pain periods.
REPCRT CF CASES

Case 1- A boy, aged 17, gave a tupical history of gastric

ulcer which be gen about eight years previcis to asdmission. The

pein had been present to irrigular intervels for sbout five
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years after the onset., But during the three ysars previois
to admission, the pains had practically diseppeared, and
obstructive symptoms developed. When the patient entered

the hospital, Februsry 3, 1917, he had the symptoms comp-
stible with a high grade obstruction at the outlet of the
stomeh., Practicaslly no fcod could pass beyond the pyloric
cutlet. The stomech was fduz'zd toc be very much enlarged, the
lower border coming %o a level two finger-breadths below the
umbilical line. Peristalic waves were plainly visible through
the ebdominal wall. Repeated stomach snalysis showed no
evidence of blood, a free acidity fanging from forty to sixty-
five ard 8 to&al acidity from Tifty to ninety. There was no
bleood in the stool.

Medical management seemed out of the qdesti on because the
boy was rapidly becoming dehydrated in spite of medicinsl and
dietetic messures, An operastion was performed and a cicatrix
found at the outliet of the stomech involving & portion of the
upper vart cf the ducdenum and lower part of the pylorus. There
was no evideme of an active process. Trectimnes were obtained
previous to the operetiocn, an vigorcus peristalsis wss recorded.
In no instances wers the peristaltic contractions associsted
with psin. The more vigorous were obtained when the stommch
conteined lerge quantities of food and liguid which could not

ne
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] b?yond the pylorus. The contracti ons of the enpty stomech
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were 2lso exaggarated, but not painful.

Case 2~ The case described here 1is one which is
typical of four others of the group. The patient, a man,
aged forty-seven, entered the nospital March 5, 1917 with a
typical history of gastric ulcer of about cne year's duration.
The distress came from two to four hours after eating and was
relieved by the téking of foed or alkalis. The psins were
usually more severe in the afterncon, but occasionally the
patient was awakened in the middle of the night by the distress.
On careful questiconing, we find that the pesins were intermittent
in cheracter and not cont inuocus.

T™wo comple te series of trecings were cbteined whiédh were

begun lmmediately after the eeting of a lerge meal and continued

until intense psins were experienced. The results of the two
experiments were practically ildenticel. No peins were exper-
ienced dur ing the Tirst two a three hours after eating, but
fracticnal distellaticns cof gestric juice et this time revealed
a free acidity of from thirty to forty and a total acid ity of
from Tifty to sixty. The digestive peristelsis was plainly
visible on the records at this time, but nothing to indicsate
the painful pylorospasm or hunger peristalsis. Three hours
after eating, the patient complasired of severe pain. 3ixty
c.c. 0f 0.3 per cent hydrochloric. Acid wes administered,

which gadve temporary relief.
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Five hours after esting, the patient complained of a
great deal of epigestric distress, which was s burning,
gnawing character, and s the record showed alsc inter-
mittent. The pains were more severe tomard the end of e hunger
contraction. The patient wes sspirated, znd twenty-five c.c.
of thick mucus were withdrewn. No free scid was present, end
only & trace of combined acidity. Immediately asfter aspirstion,
the pain dissppeared for sbout ten minutes. The stomach was
then weshed, and the peins agein disappeared. One and s half
hoirs after it had been weshed, the pains were guide severe and
the stomach was agein aspirated. The aspireation yielded fifty-
five 6. c. of fluid which had a free scidity of fifty-five and
a total acidity of seventy. The pains were severe at thistiime
but the contractions were also sugmented.

'

During one of the painful psriods, a powder, contalning
thir ty grains of sasch of bismuth and sodium bicarbonate, wes
sdministered through the tube snd geve almost instant relief.
No psin s were experienced far the next hour snd & helfl, and the

stomach was prectically guiescent. At the =pd of this period,

@)

the stomech wes aspirated erd fifty-five ¢. ¢. of & yellowish

green naterisl were obtelned which hed a free acidlty of
sixtv-five and & totel acidity of seventy-five. Ten minutes

after aspiration, veins returned snd were mcre intense than on

any other previous occasion. The vigorous paristelsis of the
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stommch returned, synchronous with retumn of the pein.

Case 3- A man, aged sixty-seven, wes first admitted to
the hospitael, April 1, 1916 a2t which time & dizgnosis of peptic
ulcer of the duodenum was mede. He left the hoszital, June
13, 1916, apparently very much improved. At that tiue repesated
stomech analysls showed a free sacidity of seventy and & total
of one hundred and ten, with an occasionsl weszk gositive weber
t=2gt., The stools also ShOWed a weak weber test. He returned
again February 25, 1917, very rmuch undernour ished, and with all
the classical symptoms of high grede osylar ic obstruction.
Peristaltic waves were visible in the upper abdomen and is low
as half way be tween the umbilicus and symphysis. The patient
was rapidly losing weight, and sn operation was performed under
local anesthe tic. Carcinome was found at the outlet of the
pylorus. Gestro-enterostomy wrs performed, and
recovered. ‘A numbe r of tracings praviols to operstions were
obtained which reveeled the following facts:~

There was & hyperperistalsis of the stoc wmch. The digestive
peristalsis as seen in the nomal individugad wes greaetly aug-
mented, snd found to be peinful. The peing, as the records
showed, were most severe at the end of the peristaltic weave.

In other words, when the peristalsis nad reached the pyloric end

of the stommch, the same type of peristelsis was also present

=5
)

shen the stomach had besn aspireted of its food contents.

L
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The results further substantiate the theory that the
pain is meinly due to the contresction or spesm of the upper
end of the duodenum and pylorus, together with the peristolsis
oi‘r the fundus, the ecid playing only & secondary role. That
the vigorous peristalsis in cese 1 is not sssociated with pain
is due to the ablituration cf the upper portion of the ducdenum
and lower pcortion of the pylorus by scar tissue. The ulcer had
healed and there was no longer an actlve hyperirriteble process
to produce a duodenopylorospasm. The 1incresase in tension and
the hyperperistolsis of the fundus were not suf ficeint o produce
trpicel gestric pains. The peristalsis is meraly intensified
dlgestl ve peristelsis, which 1Is not subjective in character in

the absence of an sctl ve hyperesthetic process.
DISCUSSION CON CAUSE QOF GASTRIC PAIN

In the normal stomsch, as digestidn continues and the
stomach graduslly empties itself, there is sn increasing tonus
together with a low degree of hyperirritability, which cul-
minates in hunger palns. When there is an sctive ulcer, or
carcinoma at the outlet, these nor=el processes are é&ntensified
and we hesve distinet gestric pain. If the pains were due to acid
corrosion, we would expect that when the stomach contbBnts were
sufficient ly acid pein would he experienced; but the results in

N

cese z do not support this theary. When Tt he stomech was reiatively
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quiescent and the stomach contents had & feee acidlity of thirty
and totel acidity of fifty, the patient did not have or complain
of pain. Two hours later, with only a slight variation in acidity
and with merked perisialsis, he complained of severe eplgestric
pains. These peins were temporerily relieved by & 0.3 per cent
hydrochloric acddsolution, and the contractions were slightly
disminished. The =sction of the alkalis in relieving psasin is due
not merely to the neutrelizing of the acid contents, but also

to thelr inhibitory action on the contractions of the stomach,.

The alkalis sct partly through a sedative effect on the stomsch

in which the vigorous peristalsis end peinful pylorospasms are

inhibited. The neutralizetion of the scid 1s probebly & minor facdor
in the relief of pain as is gshown by the cherts. The alkalis re-
lieved the pain for one end & half hour, after which the stomach

was aspireted of fifty-five c.c. of fluid with a free acidity of
sixty-five and a totel of seventy-five. Ten minutes after fifty-
five €. c. of acid had been &spirested, pains became more severe

than on any previous occasion, and ¢ ntinued until the stomach was
washed. The peins returned one hair sfter the stmach had been
washed. The stomech snalysis showd this time fifty-five ¢. c¢. of
watery mucus with & free ecidity of six¥y and a total acidity of
seventy. The ulcer pain is epoerently indepemndent of the var-
istions in the acld concentration. There meay be intense intermittent
‘vains synchronous with the conbractions with not free aclid in the
stomach. The stomach contents may be highly eacid witncut‘causing

pain.
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Case 3- Represents a high grade of pyloric obstruction in
which en active hyperirriteble process is present. By meens of
the hymograephic tracing, it wes demonstrated, previous to oper-
atiocn, thet an active process was present at the pylorus or upper
duodenum. The patient invariably recoarded pain toward the end of
a contrection. The fect that pains were experienced when the
stomach contalrmed from twelve to 1,500 ¢. ¢, of foocd meterial,
and thet the pains were felt only when the peristalsis had resched
the pylorus, led to the conclusion that sn asctive process was

present at the outlet. Operastion confirmed the conclusion.
CONCILUSIONS-

1. Ulcer pasins may be present in the absence of free acid,
and may be temperarily relieved by a 0.3 per cent hydmochlgric
acid solution.

2. Gestric ulcer pains may be absent in the presents of
high secidity.

5., Any sctive process producing & hyperirritevle condition
may result in pain, but éhe pains ars intermittent, being syn-
chronous with the contractions of the stomach, pylorus or dudodenmm,
and bearing no relefion to the degree of acidity.

4. Hypertension end hyperistalsis with high grede pyloric

ocbstruction sre not sufficient to produce pain in the absence of an

"y
irritable process. 5)
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Pain is perhaps the most constant and distinctive feature.
It varies greatly in charascter; it may be only a gnawing or
burning sensation, particularly felt when the stomach is empty,
and relieved by taking food, but the more charascteristic form
comes on in paroxysms, in whiéeth the pain is only felt in the
epigestrium, but redistes to fhe back eand to the sides. In magy
ceses the two points of epigastric pain and dorsal pain, sbout the
level of the 4enth dorsal vertebra, are very well marked. These
attacks are most frequently induced by tsking food, and they may
redur at a varible period after eating. ZExcept in severe attacks
the pain does not usually last more than an hour and disappears
before the next meal. In may ceses it apoears with greatest
regularity as regards time e fter the same kind of meal. It occurs
during the digestive process end disappears when the stomach is
empty. It is ususlly stated thet when the ulcer is near the cardia
the psin is apt to set in earlier, but there is no certainty on this
point. In some cases it comes on in the early morning hours., The
attacks may occur at intervals for weeks or months and then dis~
appear entirely for a prolonged period. In the attack the patient
is usually bent forward, end finds relief from pressure over the
epigastric region. |

Perforation:- Is often preceeded by definite exacerbation

in the history of ulcer. It mey contract a cold or influenza and

perforaetion takes place within tyenty-four hours. May be associated
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with the lighting up of some focal infecti on, at leest the
association would seem  Justify thst beTief. In some in-
stences, 1t is uﬁquﬁstionably due to unusuel musculer overwork.
Infections, sudden trsume, coughing, sneezing, and twisting mey
induce this complication. In any event when perfaration occurs
there 1s & sudden onset of the most intolerable, agonising pein.
The pain 1s hardly exceeded in serverity by any thet akhuman
being can suffer; the extremity of agony is reached. 3o pro-
found mey the instant impression be thet death results. Some

of the so celled"sudden deaths™are due to this form of perforation.
The patient is always prostrate with agony; he looks pale and
faint, his Tace wears a deeply anxious expression, the eyes are
wide =nd watchful, beads of sweat stand out upon the brow, and lines
are quickly graven on the cheeks. The patient breaths shortly

and quickly; he cannot teke a deep inspirastion, the attempt to
do so ends in a2 grosn or shout of agony and a spasm of pain. The
answers to oﬁe's questions are given in natcheé, and every expir-
atory phease ends sbruptly in a catch. Collepse is certainly not
present, however, when the patient 1s seen within an hour or two,
if it 1s to be measured by the ordinary signs.

For the pulse is not rapid, it is ususlly not more then

eighty, and 1ts quality is not much impsired. The surface of the
body is perheps a 1little cold, though not generslly so, st first.

- Any examination of the sbdomen wall is tight; it is held
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with a rigidity thet never far one instant slackens. The
abdomen is retracted, never et this stage distended, that comes
laeter. The extreme tenseness éf gll the abdominal muscles cannot
be induced to relax by eny change in posture; the protecti ve
muscles splint is never removed; the muscles are never off their
guard. When it is remembered thet tﬁerdiaphragm is also an
abdeminal musels, the shallow respiration 1s at once understood.
A carsful examinaticon of the abdemen will, always reveal an area
of more exgulisite tenderness, end if possible of even more
abdurate resistemce than the rest. For duodenal ulcer per-
foration the area will be found to the right of the mid-line

and sbove the umbilicus. In cases of gastrie perfaration the
area varies, according to the position of the ulcer. Vomiting
may occur et first, but usuelly des not; doubtless its presence
depend s upon the state of repletion of the stomsch. It will be
observed in about twenty-Tive per cent of all csasses; it is
accordingly of no vellle as & diagnosiic sign. The liver dull-

ness 1s not impaired, but percussicn of the liver, or indeed of

any part of the ebdomen, 1s deeply resented by the patient.

Vomiting is found in ebout two-thirds of the ulcer cases.

1t is intermittent at first, due to accumuleted hypersecreticn

or persistent pain. . It usuelly occurs after teking food end is most

likely to occcur at the close of the day, elthough if severe psain
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be present, it may teke place at any time. If the stomach

is irritable or the food indigestible, vomlting is far more
frequent. Later, as stenosis develops, vomiting is more and
more persistent, until finslly, in sdvanced stenosis, vomiting
as an evidence of gastric diletetion may be a deily event, the
material brought up conslisting of noct only the lest meal, but

s
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requently recognizable debr ormer nmesls and hypsrsecretion.
Vomiting ususlly relieves the pain of ulecerstion and in the acute

at
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stages of the disesse 1t mgy occur inmed y after the inges-

tion of food. A study of vomiting will reveel the

-

‘net that in
many ceses 1t occurs only with acute evscerbations accompenied by
hypersecretion. This 1is varticulerly the case with ulcer st the
pylorus.

Ulcer of the stomach is usuelly accomoesnied by a series

of vagus menifestitions. In the first place, there is a hyver-

.esthesle toward food, sc that the patient is ccosclous of his

stomach. Agein, with exelted vagus tone, perticularly in the

garly steges of ulcer, *here is a slight tendency toward gasstric
deday with a residusl or teminel hypersecretion at the end of the
meal. The petient complains of fulness, distention, hesrt~burn,
and not infrequsntly sour eructetions. Turthermore, there is often
pronounced eserophsesgis, also a vegus symptom. Another seriss of
symptoms asscclated with this group (reflex symptoms slong the

vepgus distribution) =
&

¢ & sense of substernal constriction, globus,
cardisc arhythmis, fte c

e
erdia, and vasmotor o '
symptons which simply
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express the general leck of stebllity of the autonomic system.
Hyperacidity is described by the patient ss the dull burning
ache after meals which is synchronous with the pain of ulcer.
In these ®wases no inceeesge over normel standsrds of acld may be
found, but sigply evidence of reduced acid tolerance on the part
of the stommch.

i”;.'a“ympt::)ms in ulcerstion of duodenum following burns and
scalds, clinicelly the ulcer, which occurs twice s frequently
in femeles &s in males, may =ssert itself with 2 grest veriesty
of manner. In no smsll proportion of the cases the ulcer has been
latent, producing no sygptoms, and giving no hint of its oresence,
during the life of the patlent. At the post-mortem examinstion one
or two ulcera‘mey be found, snd the process of hesling in soue
may be beginning, or mey even he comple te. dn the majority of the
ceses either nerfoursti n or hesamorrhasge or both are the first
wernings glven. In 20 of the 29 cases followed by Perry and
Shaw one or both occurred. The cease of esrliest perforstion is
recordéé by W. C. Hills ("Jour. of Mentel Sci.," in 1881, XXV1,
556): the patient wes & girl of eighteen who was accicantally
scaléaed to the second degree by hot water. Vomiting occured the
next day, end elghty-three hous later she dies collspsed.
“At the autopsy en ulcer the size of & shilling wss found on the
postaricr wall of the ducdenum tew inches from the pylorus. The

ulcer involved sll the coets of the duodenum, wes in pert ad-

harent 10 the pencreszs, end perfoetiom into the general nsritoneal
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cavity had occcurred. A case of a death from haemorrhage, the
pancreatico~-duodenal srtery belng opsned, occuring four and
one-half days €fter the injury is recorded by Caesar Hawkins ("
Path. Soe. Trans.,”™ 1851, 11; 290). Perforation mey occur
between the fifty and the twentleth days, snd i: =ost common on the
tenth and eleventh. It is very rarely preceded by symptoms, and
ends speedily in the death of the patient.

There is no recorded case of sur giczl trestment belng
edopted, bul there is no reascn why 1t shoald not prove successful
if the condition of the patient were not tooc exhausted by the
extent or severlty of the originsl In Juwy. Hoemor rhege 1is more
common then perforstion; in Perry and Shew's twenty cases there
were 7 of perforetion and 14 of ‘naemorr;ﬁa ge. 1t 1s some tires
preceded by a sense of heat in the epig;’:gtfium or by collapse

end great prostretion. It has proved fétal as eerly as four

end one-half days and ss late as thirity-seven days after the
accident; the day of meximum frequency is the fifteenth. 1In the
ulcer fromwhich the hasemorrhege comes no vessels may be seen

o

laid open, the bleeding heving cccurred from several smell points,

:

o

or rarely e lsarge artery,

fai)

he opesncrestico~duocdenal, or a branck
of it, mey heve 1ts wells destoryed. In one cese relsted by

Keate ("Path. Soc. Trans.,” 1850 1, 258) the patient, s girl of

six, lived seventy-five deys after belng severely burnt; three

ulcers were found in the diodenum. This is the lonscest period of

. . . . 1) )
survivel menticned in any of the records. 6%
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~-CONCLUSION 8-

1. The initial stage of ulcer formetion is a local
demage or devitslization of the gsstic cell. The process is
probebly in no wey specific, in as much as a variety of
substances totally di fferent in the ir physiclogicsel effects
can all produce devitelization. Bacteria of many verieties,

- of which the streptoccccus, colon, and other member s of the
pathogenic grcup, seem most prominent. Metabolic toxins as a
rasult of disturbsmces in endocrine glands; circulating
ytotoxins; circulatipg poisons from vitiated intestinal, renal,

o,

’ hepetic, end other sources, as well es ingested toxins, cen all
produce, under certein conditions, this deviletization. That
this may occuw through ingestion or ithrough ﬁ‘ne circulastion sesms

cbable from experimental evidenee.

s 2. This primery demege 1is followed by secondary digesticn
end usually hemorrhege o the mucosa.

3., Necrosis is not necessary to destruction of the mucous
membrane; it is only necescsary that the gesastric cells be dameaged.
4. Gastric secretion per se does not nroduce ulcer, but

in the »nresence of the eove actors 1t is cepeble of causging
an extension and persistenc‘e of the lesion.

2. Any vproteoplasmic vnoison in itself too weesk to induce a

o lesion cen do =0 in presence of & hlood ncison or sltered gastric
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6.

7.

rigidity;

8.

9.

The

tion is

4.

Peai

gross effedt of cell demage with taxemlie end gestric

an ulcerstion probebly chronic. -

Characteristic Symptoms.- 1. Pain in epigastriug

definitely related to food; 2. Deep tenderness; 3. MNuscular

Vomiting; 5. Haematemesis and occult blood.

Mode of onset~ Typesi-

1. Letemrt. Tirst symptom haemastemesis or even

o

perforation, especially in acute ulcears.

£

2. Dyspepsie may exist for years b

[}
=

ore definite
ymptoms,

3. Vefinite symptoms occur early.

n~ Rarely absent.

3ite- Bprigestripn, frequently Just below ensiform:

d rsal vertétra; pain mey shott through, or spread round

left side. In asdherent ulce-

m

, Of ten laower in
enigestrium and more diffuse. Follows, or aggravated

by, Fo&d.--Recurring‘farily regulsrly one-guarter 1o

@
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teoc hours after meal. Nol so consis te
enal ulcer. Worse after solids. Duration.- Varies:”
often one hour, eased by alkalis or vomiting. Is not
cont inuous, thoigh in severe ceases discomfort may be
nersistent. In early stages not severe. May be
burning, or hesvy, or in severe paroxysms. ey be

freedom for weecks and then recurr
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