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no change in the electrocardiog#am. This, they contend,
shows that the absence of electﬁocardiographic changes
durirg an attack of angina pectéris cannot be used as
evidence that temporary myocardﬂal ischemia did not
occur, _ :

The therapeutic response o#}angina pectoris to the
nitrites from the standpoint offits pharmacologlcal ac-
tion mirht even favor the extra%ardiogenic causes of
heart pain over that arising from within the heart.
Sollmann (62) states that the ni&rites relax - the gall
contractures in the

\
gastrolntestinal tract, and dilatec: the splanchnic ves-

bladder wall, relax:.: spasmodic

sels as well as the coronary ves%els. From the splanch-
nic dilatation tliere occurs the sudden drop in blood
pressure, which is well known cl%nically to occur.
Therefore, since coronary circulation is most de-
pendent upon the maintenance of ;dequate arterial blood
pressure, how can the circulatio# to a presumably rel-
atively ischemic area of the myocardium be expected to
improve sufficiently to supply a$ adequate amount of
blood thereby aleviating the pain? Yet the immediate
relief from anginal pain with th% nitrites is striking,
The action of the nitrites c%n the gastrointestinal

tract and the pall blacder lends jsupport to the the-

\
ories advanced by Verdon and the‘Jacksons. As the
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Jacksons (31) bring out, the relaxing action of the
nitrites on the smooth muscle of the gastrointestinal
tract inhibits the spasmodic contractions present there
and allows the escape of the otherwise imprisoned gas
or other contents of the esophagus or stomach and there-
by interrupting the pain., Willius (78) and Walters and
his associates (70) are obtaining rather gratifying
results by the use of the nitrites on relieving pain of
cholecystic diseaée.

Finelly as to which one of these two widely di-
verging theories concerning the origin of cardiac pain
is true, it can not be said as yet. Probably both play
a part, one prevominating in some cases and the other
in other cases. Even more probable is the presence of
two separate pathological processes which can not be
easily distinguished c¢linically, .It is difficult to
discount arguments in favor of the gastrolintestinal
tract as thee xciting force in the production of what
is commonly thought t? be heart pain, White's (76)
arguments against the’alimentary origin of cardiac pain
are disappointingly iAadequate end fail to refute the
contentions 8f Verdon jand the Jacksons.

There 1s one other aspect in which some evidence

tends to point toward the digestive t ract as a preci-
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pitating factor in what 1s rmore commonly accepted as
heart disease, Reference is being made to the cause
of sudden death, 1In 1918, Allbuft (1) advanced his
theory of vagal inLibition, by which he believed that
with sufficient vagal stimulation cerdisc standstill
and death could be‘produced. However, as Levy and
Bruenn (41) expres?ed it, this theory has not found
much support, Nevbrtheless, fhere are sufiiciently
frequent cases répgrted in the literature of sudden
death from apparenfly the direct result of gastro-
intestinal manipul?tinns, other cases of sudden death
unaccounted for, a% well as reports of temporary car-
disc standstill, t6 justify consideration of Allbutt's
theory in this conﬁection.\ Such cases as sudden death
in treatment for cirdiospasm, passage of gall stones,
heart block in”caréiospasm and swallowing and in passage
of gastric tubes the already been cited, Therefore,
the possibillity of‘the gastrointestinal tract in the
production of some‘cases of sudden death is strongly
suggested, |

Fishberg (22)1poinhs out that it has long been
known thét in organic cardiac disease the heart is es-

pecially susceptible to vagal inhibition., He s tates

that the susceptibility of the bundle of His to vagal

|
1
|
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inhibition is especlally great when its condictivity 1is
already depressed by disease, by digitalis, or by ex-
perimental injury; and under such circumstances, vagal
stimilation may convert partial into complete auriculo-
ventricular blcck, which can again be removed by the
administration of atropine., Bearing this in mind, it
is very probable that some of Levy and Bruenn's (41)
cases of sudden death which he labeled "acute fatal
coronary insufficiency" died via vagal inhibition. It
is appareht that in cases of cardiospasm, vomiting, .
flatulence, and spasmodic contractions of the esophagus
that strong vagal stimulation does occur, Certainly

the clinical and experimental observations mentioned

offer some support to Allbutt 's hypothesis.,

Conclusions

The intimate nervous relationships between the
heart and the gastrointestinal tract account for the
occurrence of some of the changes in cardiac rates and
rhythms found in disturbances of the digestive tract.
Lye to this very close aﬁtonomic nervéus connection,
the actions and disturbances of one system so closely
affect the other and vice versa, that disease of one
will upset the autonomic balance between the two,

thereb; reflexly implicating the other secondarily.
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From the evidence'presented, it appears that angina
pectoris may not be so much a disease, but rather a
symptom-complex of varied etiology.

Clinical and experimentzl findings are seen often
enough to conclude that disturbances in the digestive
system may reflexly affect the heart producing sudden

death through vagal inhibition,
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THE ROLE OF THE CALL BLADDER

There has long been a general impression among
surgeons and internists that there is more than a
casual association betwen diseases of the gall bladder
and diseases of the heart or disturbances of 1ts mech-
anisms, It has been thought that gall bladder opera-
tions are complicated more often by postoperative deaths
and cardiac accldents than are other operative proced-

ures of similar gravity.

Clinical Reports

As early as 1875, Gangolphe (25) reported nine
cases of gall bladder disease with cardiac lesions
believing that there was a definite relationship be-
tween the two conditions. He thought the principle
effect upon the heart was on the papillary muscles.
However, Revillout (54) states that CGuneau de Mussy was
the Tirst to mention the development of cardiac mur-
murs in cases of jaundice; and this was effected by
the paralyzing influence of bile salts upon the vaso-
motor and general circulatory system,

Fabre (21), in 1877, described eight cases of

jaundice, the heart being affected in five., He attri-
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buted it to a myocarditis due to the accumulation of
bile sglts in the blood,
| A year later, Tessier (67) went so far as to clas-

sify the cardiac disturbances due to gastrohepatic dis-
eeses, as: (1) intensification of the second sound, (2)
doubling of the second sound, (3) a tricuspid mirmur,
and (4) complete tricuspid irncompetence with venous
pulse,

kendu (53), in 1883, reported a case of hepatic
colic and icterus in which there was marked arrhythmia;
and another of catarrhal jaundice with gallop rhythm
but no arrhythmia, A 1little later, Leva (39) described
two cases of ulcerative endocarditis resulting from dis-
ease of the gall bladder,

In 1893, Oddo (48) reported a case of a man having
gall stone colic for years, who suddenly developed a
typlcal attack of biliary colic and jaundice. Two days
later there was a feeble arrhythmic pulse with signs of
pericarditlis from which he died a few days later.

Any relationship between gall bladder disease and
heart disease was not much championed by American men
until Riseman (55) and Babcock (3,4) began tocontribute

to the literature in 1907 and 1909 respectively,
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Riseman wrote anout the develcpment of mitral sys-
tolic murmurs during attacks of biliary colic, and
which disappeared after the subsidence of the pain,
This he considered due to pain causing dilstation and
temporary insufficliency of the mitral valve, He inter-
preted this as meaning that a weakened heart muscle was
present, and he stated that gall bladder patients who
had heart rrmurs must be anesthetized and operated with
especial care,

Babcock (&) pointed out that chronic cholecystitis
often produced from an arrhythmia and precordial op-
pression and dyspnea to demonstrable dilatation and
incompetence dating from some attack of biliary colic
or acute cholecystitis and thenceforth maintalned by
recurrences of the scute disturbance, Such patients
often sought aid referable to their heart.

He divided thirteen cases with definlte gall blad-
der pathology into four classes depending upon the type
of cardiac involvement present, as: (1) cases of pro-
nounced cardiac incompetence showing considerable dila-
tation with arrhythria and feeble heart action with
murmurs, (2) cases in which there have been attacks of

pain that have been called angina pectoris, and which
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attacks were followed by evidences of myocardial in-
adequacy, (3) cases of intermittence of pulse of long
and intractable standing, but without dyspnea or other
marked subjectlive symptoms of myocardial inadequacy,
and (4) cases of valvular disease in wlich cardiac com-
petence was destroyec either by outspoken attacks of
hepétic colic or distressing symptoms thought referable
to the.s tomach at first,

His operative results on these cases were rather
encouraging from the standpoint of cardiac impnovément,
although most of them died before any very conclusive
evidence could be obtained. Ke suggests that a previous
state of the myocardium may have some effect in deter-
mining what cases of chronic cholecystitis will develop
- cardiac symptoms, He was well aware of the fact that
disease of the heart and of the gall bladder may co-
vexist, and also that frequently the symptoms of one are
so closely interchangeable with the other that accurate
diagnosis 1is often Very difficult, This is particularly
true in cases of cholecystitis with or without the
formatior of calculil sufficient to excite distinct
colic.

Osler (49) was aware that palpitation and distress

about the heart may be present and that occasionally a
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mitral murmur developed during the paroxysm in gall
bladder disease, but he added that the cardiac condi-
tions described bﬁ some writers as coming on acutely in
biliary collc are possibly pre-existent in these patients,

In a study based on 109 consecutive cases of chole-
cystitis by Schwartz and Herman (60), it was found that
heart disease was the most common aésociated condition
and was present inh 63 per cent ofvall the patients,
This exceeded the more commonly accepted associated
condition of obesity in gall bladder disease by
slightly over 11 per cent. furthermore, as may‘be«ex-
pected, the percentage of associated cardiac involve-
ment began in the‘third decade of life (46,6 per cent)
and rose rather shapply in the fifth decade (58.6 per
cent) fo find definite evidence in all patients above
sixty yéars of are, The most common type of heart
pathology was what they called "chronic myocaerdial
disease", This they defined as:

"a typeof myocardial insufficiency for which

no definite etiologic factors are evident, and is

probably causecd by the combined action of the

infected gall bladder plus obesity",

Less striking were the results reported by Wil-

liuvus and Fitzpatrick on 596 patients with chronic dis-

ease of the gall bladder. 229 or 38.4 per cent showed
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heart involvement, and the hypertensive heart was the
most common type of diseased heart with 113 cases or
49,3 per cent. Five cases of angina were noted, or
0,84 per cent of the entire series,

Schwartz and Herman also found that there was no
apparent difference in the effect upon the heart in
either the mlild or the severe types of cholecystitis,
Also, their studies showel that when the male is subject
to cholecystitis, it 1s more apt to occur at a later
period in life and to be more severe and associated with
a marked degree of myocardial involvement.

Leech (36) studied one hundred and sixteen opera=-
tive patients with gall bladder disease with particular
reference to the presence or absence of assoclated 1eé-
ions of the heart. The mortaslity in this series was no
higher than the general operative mortality in the same
hospital. Fifty per cent of the deaths occurred in
patients who had lesions of the heart, as shown by the
presence of both murmurs and enlergement, yet only
about 25 per cent of the total cases presented heart
lesioné. The patients with heart lesions who died
showed abnormal electrocardiograms but nothing to in-

dicate a particuler association with gall bladder dis-
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ease, That 50 per cent of the fatal cases showed

markec¢ jaundice is considered an indication of the sev=-
erity and length of the existence of the infection.
Approximately 36 per cent of the ratients gave a history
of definite cardiac disease previously, differing slight-
ly or not at all from any other series of patients of
the same age incidence, In five of the patients a car-
diac murmur disappeared after operation., ¥HBlectrocardio-
graphic studies revealed nothing significant, nor was
ther anything characteristic in the bacteriology of the
gall bladder contents. I_ fact, many of the gall blad~-
ders seemed to be sterile,

This same question was approached from a differeﬁt
angle of study by Fitz-Hugh and Wolferth (23), by ob=-
serving electrocardiographic changes pre- and postoper-
atively in patients with gall bladder disease, and
definite heart damage. All six of their patients ex-
hibited cardiac symptoms chiefly anginoid in character
but for the most part not of the effortltype. All had
abnormal electrocardiographic changes, showing chiefly
flat or inverted T-waves in the first two leads. Ié
four of their cases.the T-waves became upright within

nine months (two of them within three months), one
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showing changes towards normel’ in seventeen days; the
fifth one, wio was severly decompensated and had a
chronic suricular fibrillation, became well compen-
sated énd the arrhythmia disappeared for two months
follecwing surgery. The sixth case became complicated
with acute pancreatitis,

Rehfuss (52) studied 200 consecutive cases of gall
bladder disease and found that in 71 cases or 35,5.per
cent there was evidence of cardiac consciousness in
some form. In slx, or three per cent it suggested
angina pectoris,

Straus and Hamburger (63) in 1924 reported four
cases of dlseased gall bladders associated with definite
cardiac irregularities, shown elther by the electrocar-
diogram or by the pulse. In three of the cases the ir-

regularities disappeared postoperatively.

Experimental Evidence

That cardiac irregularities may be induced re-
flexly from visceral excitation 1s supported by certain
exerpimental evidence. Schrager and Ivy (59) in dis-
cussing the symptoms produced by distention of the gall
bladder and biliary ducts in dogs reported that changes’
~in blcod pressure and heart rate are caused, which,

however, are not uniform, These results were confirmed
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by Scott and Ivy (61). However, they found that the
effect of distention of the billary passages in the
frog was less effective than in the dog. Mechanlcal
gtimulation and even distention of the frog's gall
baldder and biliary passages had no effect on the car-
diac rhythm analogous to that sometimes observed when
g similar stimulus was applied to the stomach or the
intestines, In fhe cat a rise in blcod pressure occurs
on distention of the common bile duct without a deci-
ded change in the heart rate,

Scott and Ivy concluded that the experimental
évidence does not indicate definitely the existence of
a direct reflex connection between the billiary pascsages
and the cardiac activity, since a definite disturbance
of the heart on stimulation of the biliary tract 1s the
exception rather than the rule, Lhey point out that
in the experiments performed on dogs and frogs thus far,
only normal mechanlisms have been execited presumably,
However, Bellet (7) observed later in dogs no change
in the heart function upoﬁbdistention of the gall
bdadder in the presence of a normal heart but where the
heart was diseased, serious cardiac disturbances were

observed,

Judging from some of the variable results obtained
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from distention of the gall bladdef, Schrager and Ivy
(59) expressed the belief that the reaction of the
cardiovascular system to distention of the biliary pas-
sages 1s dependent on the functional state of the car-
diovascular system at the time the distention occurs,

In a different approach to establish the presence
or gabsence of gall bladder-heart reflexes, Buchbinder
(14) reported some interesting experiments on the frog
in regard to the effects of incision of the gall blad=-
der on cardiac activity., HHe observedl that simple inci-
sion of the gall bladder caused a transient arrest of
the heart, lasting from one to ten seconds, followed
by & sinus bradycardia lasting from one to ten minutes,
Occasionally, he observed &1 latation end permanent
arrest, These effects were attributed to a reflex
vagus inhibition due to the zcute change in preésure in
the billiary tract ineident to the inecision of the gall
bladder.

Fowever, Scott and Ivy (61) later demonstrated
that this phenomenon was due to local chemical irri-
ﬁation by the bile on nerve endings in the peritoheum
or surrounding organs which reflexly excite the cardio-
inhibitory mechanism, In addition, both Carlson and

Luckhardt (16) and Scott and Ivy failed to obtain
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cardiac inhibition in the dog when bile wes injected

into the peritoneal cavity showing that thé viscero=-

cardiac reflex mechanisms are different from those of
the frog.,

Being suggested by the clinical and experimental
evidence already clted, Owens (50) concluded that
jaundice, biliary tract disease, or liver injury might
lead to a sensitization of the mechanism concerned 1n
the production of cardiac arrhythmias on visceral ex-
citation., HKe found that in one of ten dogs the produc-
tion of jaundice caused a shifting of the pace-maker
within the sinus node. In one of four anesthetized dogs
in which jaundice had been present for one week, a ven-
tricular extrasystole resulted on distention of the gall
bladder, In five unanesthetized dogs mérked and mdre
uniform cardiasc arrhythmias resulted on distention of
the billary passages. However, the arrhythmias were
closely associated with or related in time of occurrence
to the production of nausea and vomiting.,.

Hgving already demonstrated that nausea, retching,
and vomlting caused cardiac irregularities, Critten and

Ivy (17) carried these experiments of Owens a step far-

ther., They assumec¢ that bile salts increased the tone



of the vagus. Therefore, icterus would increase the
cardiac irregularities after apomcrphine and after dis-
tention of the biliary passages, Icterus per se gave
variasble results, for ectopic beats occurred after ic-
terus, but in some animals suchk beats disappeared after
the anirmals were icteric, No accentuaticn of the sinus
arrhythmia, as reported by Buchbinder, was observed, but
the rate changes showed a tendency toward an increase

in the majority of animals, The depth of the icteric
coloration of the sclera did not parallel the extent of
the cardiac irregularities, The results in the ifcteric
animals receiving apomorphine showed moré cardiac ir-‘
regularities than were observed before the animals be-
camme icteric, This is in accordance with their original
hypothesis,

With a submaximal stimulus bj apomorphine, it was
noted that the cardiac lrregularities paralleled the
degree of icterus. The distention of the blliary sys-‘
tem’caused neusesa, retching, vomiting and pein, all of
which were assoclated with cardiac irregularities which
closely peralleled the degree of icterus present,

Far less observations have been made on man from

the standpoint of viscerocardiac reflexes., Lennox,
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Graves, and Levine (38) in a study of 48 patients during
- gurgical operation; as well as Marvin end his associsates
(44,45) in a similar study of 60 patients do no report
any changes 1in the electrocardiogram which could be‘
attribute: to manipulation of the viscersa,

Bettman and Rubinféld studied the electrocardio-
graphic manifestations during cholecystectomy under spinal
anesthesia, They found that the rate changes were var-
lable, but the usual effects of anesthesia, pressure,
clamping and pullcng on the gall bladder were to 1n-.
crease the heart rate over control periods; while
both the relgase of the gall bladded tehsion and the
occlusion of the cystic duct ususally caused inhibition
of the heart. Arrhythmias occurred in only three patients;
The fregusncy of ectopic beats increased in one patient
 Who alreddy had them present., The second showed ec-
topic beats, while the third developed a sinus arrhy-
thmia,

In a more extensive electrocardiographic study of
patients undergoing abdominal surgery, Maher, Critten-
den, and Shapiro (43) found frequent changes directly
associated with some operative visceral stimulation,

Once the PR-interval was shortened 0,03 seconds when
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the gall bladder was being pulled up, while on another
occasion the LRS-complex became widened and notched
with the same visceral manipulation. In one patient
with slight jaundice the height of the R-wave was de-
creased 2 mm. during anesthesla and operation, but was
increased to 2 to 4 mm, postoperatively. Pulling on
the gall bladder decreased the rate 45 beats per min-
ute in two cases, and 25 beats per minute in another.
Auricular extrasystoles began in one cholecystectomy
case while the skin incision was being made and dis-
appeared when thé gall stone was removed, They ap-
peared again wheﬁ the peritoneum was being closed., In
a cholecystectomy uncer ether, interpolated beats of
nodal origin. appdared when the cystic duct was being
cut, 1in their three jaundiced patients, changes in
them produced were no different in character and fre-

quency from those not jaundiced.

Etiological Theories

No evidence yet has made it possible to prove
definitely just why diseases of the biliary tract
‘should result in cardiovascular damage, nor has it been
answered why some cases seem to be drawn into the gail

bladder picture and others have not, Perhaps a sound
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heart can stand the effect of infection and reflex
vagal stimulation and quickly recover, while another
may be more seriously affected, especially since gall
bladder disease occurs chiefly in the middle age when ..
hyperthyroidism, valvular disease, arteriosclerosis,
and obesity are mot frequent and have already lmpaireéd
the heart.

However, there are a number of theories which
have been advanced concerning thi; subject, Among the
earlier contributors, it has been mentioned already that
Revillout (54) believed that cardiac murmurs developing
in gall bladder disease was due to the paralyzing ef=-
fect of bile salts upon the veasomotor and general cir-
culatory system, while Fabbe (21) simply attributed
such changes to the accumulation of bile salts in the
blood. Riseman;(55) attributed the development of a
mitral systolic murmur in gall bladder colic to a tem-
porary cardiac dilatation through strain and increased
tension, |

In 1909, Babcoék (4) advanced four possible mechan-
isms to explain the baneful effects on the heart in
some cases of gall bladder disease, The first one was
through the cirgulation in the blood of bacterla or

thelr toxins to produce probably a chronic myocarditis,
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Undoubtecly valvular cardiac disease might result from
a mild bacteremia of such origin, but even more proba-
ble is the opinion that circulatory toxins resulting
fron biliary tract infection mey cause cardiac damage
(35) ., Thornton (68) feels that the gall bladder may be
the source of a chronic focus of infection, acting on
the myocardium and coronary vessels, and like any other
focal infections, it may favor the progress of disease
" even if it is not the immediate cause of it,

The depressing influence of bile constituents-on:
the myocardium wes Babcock's second theory, This he
supported by the bradycardia and other effects to prove
a toxic action of the pigment biliverdin on the myocare!
dium. He adds further that:

"not only may there be chronic, though slight,
toxic effects on the heart, but the increase in
blood pressure caused by the bile salts may be a
factor in gradually overcoming the functional
integrity of an already degenerated heart muscle,
Given on top of this an acute exacerbation of
the chronic cholecystitis and we have all the
factors necessary to acute myocardial incompe-
tence,"

Flint (24), in his paper entitled, "The Chole-
cystic Heart", expounded on the irritable character

of the heart muscle in the presence of cholecystitis,

He explained this as beind due to an increase in the
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permeability of the living cell menbrane, thereby in-
creasing the irritanility of the cardiac muscle gnd
inecreasing the rate of the heart beat, He held that

the reverse is true; that &s, that a diminution of the
bile salts circulating in the blood causes a d ecrease

in the permeability of the lining cell membrane and a
diminished irritability. In jaundice, according to

him, the blle salts circulating in the blood are dimin-
ished, which accounts for the slow pulse associated with
this disease,

Babcock's third theory is that of irritation of
the splanchnics, <“ince the splanchnic nerves are the
regulators of the circulation, he reasoned that it may
be that disturbance of the intra-abdominal circulation
may prove an added factor by unfavorably affecting an
already weakened heart and to lead to its dilatation
and incompetence, No further mention of the possible
role of this mechanism was noted in the literature,

The last theory advanced by Babcock, and the one
wlhiich has received the most experimental evidence is the
tfeflex effect of the gall bladder on the breast, The
work of Crittenden and Ivy, Scott and Ivy, Owens and
Buchbinder have quite conclusively deménstrated thé pres-

ence of gall bladder-heart reflexes in frogs and dogs,
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Bellet (7) demonsirated serious cardiac disturbances
in dogs whose hearts were already damaged. Crittenden
and Ivy (17), Bettman and Rubenfeld (10), and Maher
and his assoclates (43) have likewise demonstrated the
same in man,

Recently in discussing a paper (not yet published)
by Stroud, Barnes (5) pointed out that there is some
evidence that disturbgnces in lipid metabolism are
associated both with coronary disease and with disease
of the biliary tract. HHe further stated that,

"If Dr. Stroud had found that removal of an
infected gall bladder resulted in reduction in
the lipids, one would feel a bit more encouraged
toithinkrthat' pdssibly such a procedure might

expected to improve disease of the coronary
vessels."

Discussion

A natural question to raise at this.point, is that
concerning the incidence of cardiac involvement in gall
bladder disease, Is there more than just an incidental
association between heart disease and gsll bladder dis-~
ease than there is to be expected with any series of
patients of the same ages? In the series reported
by Schwartz and Herman (60), 63 percent of their pa-=
tients showed cardiac involvement; while Williﬁs and
Fitzpatrick (77) reported an incidence of about 39 per

centage. Leech (36) found only 25 per cent, while Reh-
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fuss reported a fregquency of 35.5 per cent, It is in-
teresting to note in..a recent report by Johnson (32)
on 2,400 routine electrocardiograms of apparently heal-
thy men the incidence of abnormal findings. The average
age of this group was 47.8 years., 10.4 per:cent showed
définite impairment, while 55,8 per cent were considered
borderline cases. (Of the former 87.2 per cent»were
symptom=-free,) This péport of Johnson's may at least
approximately serve as a measure to'the incidence of
heart disease in an apparently healthy group of about
the same average age as those we are interested in,
By comparing the two, i.e,, those of the gall bladder
series and Johnson's series, a definitely increased
incidence of cardiac involvement is seen in the f ormer,
However, Leech considers his percentage approximately
that which 1s to be expeéted in such an age group ir-
respectiﬁe of co-existing diseases, The other men,
whose reports are given, feel that the incidente of
heart disease 1s higher than.that to be colneddently
expected, and that there is a d efinite relationship
between gall bladder disease and heart disease.

Bellet expresses Qhe opinion of many clinicians
when he says:

' "Neither the evidence available in the 1litera-

I
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ture nor our own clinical experience justifies
the conclusion that gall bladder pathology can act
as an etiologic: agent in producing actual myocar-
dial changes in an otherwise normal heart. it can,
‘ however, act as an aggravating factor in the pres-
ence of already cxisting myocardial disease; ih
such cases it may precipitate serious cardiac dis-
turbances,"

Judging from their experimental results, Schrager
and Ivy concluded that the functional status of the car-
diovascular system 1s the determining factor in the
reaction fron distention of the blliary passages.
Betiman, and Scott and Ivy concurred with this, Babcock
(4) expresse.. the clinical corollary of this by suggest-
ing that a previous state of the myocardium may have
some effect in determining what cases of chronic chole-
cystitis will develop cardiac symptoms.

In some cases biliary tract disease may cause
cardiac disease but in other cases there may be primar-
ily a more independent relationships., Klemmer and
Klemmer (35) express this opinion and explain it as'
follows:

"Both cardiac and biliary tract disease may
exist during the early part of the patient's life.

If no troublesome symptoms occur from the biliary

disease, it receives no treatment, elther surgical

or medical., However, later in life the heart
begins to lose its r=serve power, and to show

signs of decompensation, Now a vicious circle

may occur, The weaker the circulation due to

cardiec insufficiency, the more the passive conges-

tion of the liver, and the less readily the liver

can perférm its functions of formation of digestive
ferments, glycogen stora~e, detoxication, eté, A
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previously'!diseasec biliary tract renders the con-
dition ewen less fgvorable, On the other hand,
the poorer the function of the liver, the more
toxic products in the blood and the more the em-
- barrassment of circulation through congestion in
the organ itself, and also from actual pressure on
the heart by gaseous distention of the stomach and
intestines., In other words, while the heart has a
large reserve of energy and 1s not forced in its
work, chronic biliary disease will not be so vital
a consideration, DBut as soon as the heart begins
to labor we have the recognized symptoms of coexist=-
ing cardiac and biliary disease.? :
The evidence given to demonstrate the presence of
gall bladder-cardlac reflexes 1s rather convincing in
favor of thep,even though they were not consistently
found in all cases. The fact remains that in a certain
percentage of cases, changes were produced which were
directly related, in time at least with a definite stim-
ulus, As Maher and his associates (43) exprecssec it,
the positive results whiich were obtained were probably
due to the fact that in exceptional instances at least
there was sufficient gap in the inhibitions to admit
a viscerocardiac reflex,

The work of Owens and particularly that of Critten-
den and Ivy in showing that jaundice sensitizes the
vagus mechanism is especially interesting. They were

able to demonstrate that with a given stimulus the car-

diac response would be proportional to the degree of
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icterus, Although these findings were not tried in
man, perhaps the bradycardia so frequently observed

in the jaundiced patient may be accounted for through
this mechanism., The same may be s&ld for some of the
arrhythmias, particularly the paroxysmal forms, such
as auricular fibrillation, auricular flutter, and the
several ectoplc beats as well as for some.af the trans
"sient forms of heart blocks,

The results of Fitz-Hugh and Wolferth (23) in
thelr electfocardiographic study of operative gall biad-
der cases merit further consideration, for éertainly
their patients gave comparatively serious electrocar-
diographic changes before surgexry was instituted, With
the return of the T-wave to the upright position, as it
did in their cases, 1t appears that not only may gall
bladder disease injure the myocardium, but that the pro-
cess, at least to a certaln extent, 1s reversible,
These men fcel that the majority of patients with(cord—
nary and myocardial types of heart disease, who have
assoclated gall stones, are usually greatly benefited
by proper surgery., However, they meke the following
reservations:

"(1) that many patients with gall stones fail
to present electrocardiographic or other evidence
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of cardiac disease, (2) that not all patients with
assoclated gall stone disease and heart disease are
benefited by gall bladder surgery, and (3 ) that
cccasiodnally a catastrophic coronary occlusion may
occur during a bout of smouldering calculous chole=-
cystitis or choledochitis as well as during or soon
after operation for relief of the latter conditions."
Katz (54)'is somewhat undetermined as to whether
gall bladder disease perpetuates or aggravates coronary
disease, but he fecels that there is no doubt that re-
flexes can come from the gall bladder which affect the
heart. In addition, in the presence of gall bladder
disease, such reflexes may when coronary disease is already
present, aggravate the symptoms of both the gall bladder
and the heart. le believes they may actually lead to -
coronary spasm, Ie has seen some selected cases in
which gall bladder operations seemed helpful, and he ex-
plains the mechanism asccordingly:
 "Pgin is a sensation, and painful stimull that
may be below the threshold in the heart may sum-
mate with painful stimult from the gall bladder,
and the two together reach the field of conscious-
ness of the patient,"
In such cases, Katz belleves that removal of the gall
bladder may eliminate one factor contributing to the
pain and make the patient more comfortable. Barnes (5)
adds that he has never been impressed with the fact

that the removal of an infected gall bladder or a gall

bladder with stones has influenced the degree or progress
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of coronary sclerosiF.

Conclusions

The balance of clinical evidence shows a tendency
for a grecater incidence of heart disease in patients
suffering f?om gall bladder pathology than would other;
wise be expected in persons of the same age group. The
cause of this apparent relaticnship is undetermined as
yet. Some selected cases in whom there 1s cardiac pain
or disturbances of rhythm/are benefited by gall bladder
surgery.,

The presence of gall bladder-heart reflexes has
Been adequateiy demonstrated, although they are nét
ronstant, It appears that the greater the existing
cardiac damage, the more frequent dd these reflexes
manifest themselves, |

Experimental evidence demonstrates that icterus

sensitizes the vagus mechanism in the dog.,.
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