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During a visit to Berlin where some time was
spent with Kalk,one was very much impressed by his
enthusiasm for hiliary drainage, and,in particular,for
the use of pituitary extracts in this test, as an aid
to diagnosis in gall-bladder disease. In view of the
facts that the whole subject of biliary drainage is
comparatively new, that Kalk was so enthusiastic
regarding his own method,and that, in this country,
camparatively little has been done in this connection,
it was decided to endeavour to verify or disprove
Kalk's opinions regarding the value of this test usiﬁg
pituitrin (combined in some cases with olive oil).

As Kalk's method is somewhat complicated and not
practicable in hospitals in this country,where the
house~staffs are not so large and where not so much

time can be devoted to the method as used by him, his
procedure was simplified with a view to rendering it,

if found of value, capable of routine application in

any patient requiring investigation of the function of

the gall-bladder: one must not lose sight of the fact
that biliary drainage - as done in the series of cases
investigated here - is essentially a test.of the function-

capabilities of the gall-bladder.



ORIGIN OF DARK BILE OBTAINED IN BILIARY DRAINAGE,

The possibility'of'obtaining bile from the gall~
bladder was first raised‘by Meltzerl who suggested that
the introdﬁction of magnesium sulphate into the duodenum
would lead to relaxation of the sphincter of 0ddi and the
passage of bile from the gall-bladder, One does not
‘intend to discuss here the points for and against
lleltzer's theory as regards contrary innervation, a
subject which has been widely discussed since the reports

2 followed lieltzer's

of his work first appeared, Lyon
suggestion, using magnesium sulphate, and he was the
first to attempt to utilise biliary drainage as a
diagnostic and therapeutic measure in cases of gall-
bladder disease. Kalk5 mentions that Stepp shortly
afterwards commenced to use Wittepeptone, another
substance regarded as capable of producing an outflow
of bile from the gall-bladder: both'magnesium sulphate
and Wittepeptone were introduced into the duodenum after
a tube had been passed into that part of the small
intestine. Subsequently Stepp employed, in a similar
manner, oil after its cholekinetic action had been mroved
by Klee and KllUppel. after the introduction of these
- substances into the duodenumya flow of dark bile was
observed by Lyon and Step;)and.they concluded that this
bile represented the contents of the gall-bladder, and
that its appearance was directly attributable to the use
éf magnesium sulphate, oil and peptone.

The contention of Lyon and Stepp that the dark bile
thus obtained was bile from thé gall-bladder was
opposed strongly by - amongst others - Crohn, Reiss and
Radin?® and Bassler, Luckett and Lutz®. Those investi-

gators,who opposed the views of Lyon and Stepp as regards

the origin of the dark bile obtained after the use of



magnesium sulphate, etc., znd did not base their
objections on results obtained from animal-experiments,
produced, in support of their opposition, certain
arguments. Firstly - one can,by the repeated use of
magnesium sulphate)bring about successive appearances of
dark bile, an occurrence which is definitely - they hold -
against the view that this dark bile represents the
contents of the gall-bladder: if this bile were from the
gall-bladder it should not be possible to produce
repetitions of the flow: secondly - the transition from
light to dark bile is gradual, which is explicable only
by assuming the dark bile comes from liver: thirdly -
it is possible after cholecystectomy to obtain dark bile
by the use of magnesium sulphate and Wittepeptone: the
origin of the dark bile obtained aftér the use of these
substances must therefore be the liver, which has
concentrated the bile,

These arguments may be answered as follows:=-
1). cholecystographic observations have shewn that a
complete emptying of the gall-bladder is not always seen
after the use of certain cholekinetic substances e.g.
magnesium sulphate, peptone, pituitary extracts., as a
rule the enptying appears to be only partial since the
gall-bladder shadow does not disappear completely: 1t is
therefore obvious that, if the gall-bladder has been ounly
partially emptied, it might be possible to bring about
again an outflow of bile from the viscus. Kalk5 holds
however that when substances such as pituitrin amd oil
are used)the oceurrence of a second response on the part
of the gall-bladder is unusual because these two substances

bhe
are capable of causing strong contractions ongall—bladder

and more or less complete emptying. It will be seen later

that it was possible in this series of cases to observe,

on occasion, a second appearance of dark bile.
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2) . Kalk® refers to Linhorn who supported the view that

the dark bile obtained after the use of cholekinetic
substances comes from the liver, because the transition

from light to dark duodenal contents is gradual. inhorn's
opinibn does not receive support from the cases investigated
here in which the transition was comparatively sudden.
Kalk® has also observed that the change in colour of the
bile was sudden and certainly not gradual. One must
remember that magnesium sulphate and Wittepeptoﬁe possess
choleretic as well as cholekinetic properties,as has been
shewn by Brugsch anﬁ Horsters®: these two substances
therefore do produce a flow of bile from the liver in
addition to the flow from the gall-bladder: and one must
also remember that in cases of "catarrhal jaundice" (as

the jaundice goes) and of pernicious anaemia, the bile

secreted by the liver is of a higher concentration than

is usually seen (the writer has seen such cases) . These
cases are however exceptionale and pituitary extracts and
0il possess no choleretic but only cholekinetic properties,
as was shewn by Erbsen and Damm (quoted by Kalkzb and can

.
cause flow,of dark bile. It may therefore be mresumed

that the gall-bladder is the seat of the dark bile observed
during duodenal catheterization after the use of certain

substances: 1if 1% came from the liver the transition would

be certainly gradual.

3) ., One must admit that after cholecystectomy it is possible

7
to optain dark bile when one remembers the work of Judd

8
and Judd and Schmieden (referred to by Held and Goldbloom™)

they showed that after cholecystectomy the small intra-
hepatic ducts dilate considerably for the purpose of con-

centrating bile and thus compensate for the loss of the

gall-bladder, Stepp and Dﬁttmanng have remarked on this

oceurrence t00,but hold that the dark bile obtained in such
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cases is never so dark as is the bile, allegedly from the
gall-bladder in normsal cases, This has been confirmed
by Kalk® and Dickslo, the latter of whom noted the absence
of the usual sequence of flow, although he did find the
bile to be somewhat darker than in normal cases, One may
take it therefore that after cholecystectomy dark bile may
be oObtained,but it is quite different as regards anount of
pigment-content from gall-bladder bileyand its presence is
to be explained by compensation on the part of the duct
sysfem for the loss of the gall-bladder,

Certain workers that have used animals in experiments
or have made observations on the human being during opesra-
tion deny the possibility of obtaining dark bile after the
use of such substances as magnesium sulphate, peptone, oil,
pituitrin. The results obtained in animal-experiments must
obviously be accepted with reserve i.e., where operative
measures have been undertaken, Some of the gall-~bladder
experiments on animals were done in a very detailed manner
and with much manipulation andyin view of the delicate
mechanism of the gall-bladder, it is easily understood how,
even by opening into the abdomen, it is pdssible to disturb
this mechanism: naturally when the gall-bladder or ducts
suffer interference the disturbance is greater, Taylor and
Wilsonll noted in their experimental work on dogs that
narcosis, cooling and mechanical damage hindered the
‘appearance of what they held to be the normal action of the
gall-bladder, Scthdubelz, Levinel5 and Held and
Goldbloom® point out how careful one must be in accepting
results obtained experimentally where 6garative measures
and general anaesthesia have been employed,
| iAs regards observations made on the human being during

operationycaution must be exercised too in assessing the

results of these., One has already made reference to Taylor
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and Wilson's findings as regards the effects of narcosis,and
Kalk® refers to the work of Friedenwald, lMartindale and
Kearny who were able to show how very easily the biliary-
tract is disturbed by the use of anaesthesia. In addition,
as a rule; morphine or one of its derivatived is administered
before operation,and that these substances have definite
effects on the biliary-apparatus has been shewn clearly by
Sch8ndube and Lirmannl®: apparently they produce relaxation
of the gall-bladder, thereby interfering with its natural
functioniﬁé. Reach and Tiger (quoted by Held and Goldbloom®)
noted that morphine was capable of producing increase of the
tone - in some cases amounting to spasm - of the sphincter
of 0Oddi, This shows how carefully the observations made on
3he human being during operation,with or without general
anaesthesia,must be considered before conclusions are drawi,.
The investigators who attempted to disprove the theory
. that the dark bile obtained after the use of certain sub-
stances has its origin in thé gall-bladder confined them-
selves almost exclusively to animal experimentse. Asuster
and Crohnls and Diamond16 experimented on dogs and arrived
at the conclusion that the gall-bladder plays’the part of a
Teservoir only and has little or no definite function,
Kalk3 was unable in numerous experiments on animals to bring
’about any outflow of dark bile from the gall-bladder:

Bassler, Luckett and Lutz” experimented also with animals,

and from the results they obtained decided that the gall-

bladder has no specific function, These results, because

of the conditions under which they were obtained, must, in
view of what has been said before, be regarded with a degree
of scepticism.

The proofs in favour of the site of the dark bile
obtained after the use of various substances being the

17 ,
gall-bladder are conclusive. Pribram and Katsuo ,

during operations on human beings were able to observe,




after the use of peptone and magnésium sulphate,
contractions of the gall-bladder with an outflow from it

of dark bile., It is interesting to note that when Pribran

gave scopolamine or morphine he failed‘to obtain any
response, on the part of the gall-bladder, to peptone:
Matsuo used lumbar-narcosis without morphine or scopolamine
and was able to obtain, by the use of magnesium sulphate,
bile stained a deep.red colour with izorubin S which had
been injected some time before (this is a substance which,
as is known, is absorbed by the liver and excreted after /

some time into the gall-bladder).

Certain experiments on animals undertaken under more or

less normal physiological conditions are interesting and
conclusive, as the faculty of discharging its contents ’
possessed by the gall-bladder was proved radiologically. \
Boyden (referred to by Held and Goldbloom®) used cats in /

his experiments, performing a preliminary ope ration during

whieh he emptied the gall-bladder of its contents, replacing

them with Lipiodol or Iodipin: after healing had taken
placeyegg-yolk was administeredyor cholin or pituifrin ’
injected,and the subsequent gradual emptying of the gall-
bladder was able to be observed by radiological screening
and pictures., The contrast material was seen, after 3
minutes*‘in the cystic duct, after 5 minutes in the ’
‘common-duct and after 7 minutes in the intestine,

Whitakerlg by means of similar experiments, injecting /

0live-0il emulsion intravenously, showed radiologically

that the gall-bladder does empty definitely, and he was dble
also to follow the route taken during this by the contents.

HamrickZO by means similar to Boyden's was able to confirm

the latter®s resultis. ’
'Matsuo18 and Tada and Nakashimazl experimented on the

/
/
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human being, filling the gall-bladder with Azorubin S (a
colouring-material to which reference has been made before):
they passed a tube into the duodenum, magnesium sulphate
was introducéd thefeaftef into the duodenum throughrthe
tube and deep-red:biie, which could have come only from the
gall-bladder, Was:obtained. Kalk® mentions that Hatziégann
and Halitza using indigo-carmine instead of Azorubin 5 were
able to repeat the résults of liatsuo and Tada énd Nakashima,
obtaining dark blue—gréenvbile: that this must have come
from the gall-bladder is rendered even more probable by the
fTact that when Ha%ziéganu and Halitza repeated théir experi-
ments in cholecystectomized patients no such dark bile was
obtained. Kalk® repeated these experiments, using Hypo-

physin, and his results were similar,

Kalk® makes reference to the experiments of Feissly which

besides being interesting, are convincing: in these the
gall-bladder was filled by means of Tetrabrom or Tetra<od—
phenolphthalein (confirmed radiologically), after which a
tube was passed into the duodenum and magnesiﬁm sulphate
administered: dark bile was obtained in which the bromine
of iodine content was appreciably increased, the iodine
content of the dark bile being indeed 13 times that of the
light bile obtained before magnesium sulphate was given.
Numerous workers -~ amongst them FPribram, Grunenberg

3 wnitaker™,

and Strausszz, Kaznelson and Reimann
Schiller24‘and Eimer25 -~ by means of cholecystography in
hﬁman beings were able to furnish proof of the ability of

the gall-bladder to discharge its contents. They noted a
decrease in size of the gall-bladder after the administration
of such substances as egg-yolk with cream, Wittepeptone,
magﬁesium sulphate, oil and pituitary extract, showing

conclusively that these substances do cause an outflow of

the contents of the gall-bladder: they were, in some cases,
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able to follow the decrease in the size of the viscus,

through its various phases until it was no longer visible,

Apparently of all substances as yet used to induce a flow of -

’dark bile - whether it be from the gall-bladder or no (most
investigators agree however that it is) - that suggested and
used by Boyden (quoted by Held and Goldbloom®) i.e. egg-yolk
with cream seems the most reliable and effective. (The
Writer has been able to confirm the effect of egg-yolk and
cfeam in reducing the size of the "contrast-filled” gall~
bladder) |

It is worthy of mention that Kalk® found that the dark
bile obtained by means of his double-tube (to which further
reference will be made later) after the injection of hypo~
physin was in close agreement, as regards pigment-content,
with that which he obtained later at operation from the same

cases, One might make reference also to the finding of

Typhoid bacilli in increased numbers in the dark bile obtained

by duodenal catheterization: +this was achieved by Stepp26

whe found no or very few bacilli in the light bile but

numerous bacilli in the reflex dark bile,obtained after the

administration of peptone: one knows that in certain cases

the gall-bladder is eftmm the seat of such bacilli in
numbers.,

Concluding this discussion one may say justifiably that
the proofs in favour of the gall-bladder's being the site of

the dark bile obtained by the use of various cholekinetic

substances are definite and conclusive. lany workers have,

in addition, shown that in cases where the gall-bladder is
not capable of functioning properly €.g8. cvstie duct blocked

by stone: atrophied gall-bladder, it is impossible to

obtain any dark bile.
One might here make short reference to a matter which

has, in the past, caused controversy l.e., by what route does

{
]
|
|
j
I
|
i
|
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the gall-bladder empty? It has apbarently always been 
admitted that the gall—bladder is filled via the eystic duct,
but Sweet, Halpert and Blond (referred to by Kalk), as the
result of their experimental workydenied that this viscus
empties over the cystic duct: they suggested that the bile
passeﬁ from thé gall-bladder by the lymph and blood~vessels
and regarded the absorption-functioh as the only one possessed
by that organ. The evidence against the se views is over-
whelming and it will suffice to adduce only one or two @ oofs,.
Copher (quoted by Grahamzv) tied the cystic duct in animal-
expriment and then filled the gall~bladder with dye, finding
that the dye remained in the gall-bladder so long as the
cystic~-duct was ligated: Held and Goldbloom8 refer, in this
connection, to the work of Whitaker and Maddock who repeated
the experiment maderby Copher with similar results. Boyden,
Hamrick?® and Whitakerlg, by means of radiological investi-
gations of the gall-~bladder (previouély f£illed with contrast-
substance) were able to follow the passage of the contrast-
substance aldng the cystic duct into thé common-duct and
intestine. Berg28 was able to observe radioiogically, |
making repeated pictures, stones passing from the gall-bladder2
+ into the cyétic ducte. In addition the fact that, at

operation, stones are often found in the common-duct, at

times in the intestineyand in other cases in the stools is
proéf that the gall-bladder empties via the cystic duct,
Oﬁe sees therefdre that there cannot be any doubt regarding
bthe par’t playea by the cystic duct in the emptying of the
gall~bladder and that the theorles of Sweet and Halpert and

Blond are untenable°
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TROOF OF CONTRACTILE POWER OF GALL—BLADDER.

It is proposed to consider now the question whether
the gall-bladder is capable of contracting actively or no:
this is again a subject about which there has been, for,.
| meny years, much discussion andkvarying opinion,

Tinkelstein®® opposed the view that the gall-bladder,
'during the discharge of its contents, contracted actively,
erriving at ﬁhis conclusion by means of animal-eciperiments:
he seﬁed smell silver plates to the serosa of the gall-
bladder and durlng screenlng (X-ray) he was unable, o ter
the admlnlstratlon of food magne51um sulphate or deci-
:'normal hydrochlorlo a01d,to observe any marked change as
feéafds the position of the platelets: had there been any
ectiveAcontrecﬁions, he held, the platelets would have
been drawn together after the ingestion of food, etc,

AAOniy siight movements Wefe noted which were synchronous with
‘ieeoiration; - In view of these findings,he inclined to the
view that empbylng of the gall~bladder is passive and gradual,
“dep endlng on pressure chanwes in the abdomen produced by
'resplratlon. |

A By reason of his own experience and that of his fellow-
'Workers Grahau_n?'7 & 39 came to a similar conclusion i.e.

that the emptying'of'the‘gall~bladder is & passive process:
in animals'and ih:the Euman being at operation, he—kedt,
“eiéé%rieéi stimulation which was sufficient to cause con-
traction of the bowel and urinary bladder was unable to
ipfoduce this effect on the gall-bladder: nor was mechanical
stimulation productive of contraction in this viscus, In
‘aﬁéthér eiperiﬁeﬁﬁ:done by his‘fellow~workers,the gall-.
fbiadder‘Was:reblaced'by a small rubber bag: thereafter
rTefraiodphenolphthalein;Wes injected intravenously, and the
’bag was observed “to flll and to empty, although a little

more slowly than normally.  Graham was unable, at any time
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during operation on the hwman being, to observe contraction'
of the gall-bladder. He admitted that the viscus is capable
of emptying but denied that it possesses any contractile
power, holding that the emptying is passive and dependent on
elastic recoil and the fall in pressure,occurring in the
cormon~duct,when the sphincter of 04di opens: +this takes
place, according to him, as a result of changes in the tone

| of the duodenal wall which are brought about possibly by
such substances as magnesium sulphate, Burgetzl also
regarded duodenal peristalsis as an important factor in the
emptying of the gall-bladder, supporting the view that intra-
abdominal pressure and the tonicity and peristaltiq action

of the duodenum are the important factors producing expulsion
of gall-bladder contents,

HaberlandSZ also opposed the view that the gall-bladdér
during emptying was the seat of active contractions, He
experimented on animals and was unable, at any time during
lapardtomies on them, to observe active contraction of the
gall-bladder after magnesium sulphate had been introduced
into the duodenum: nor was he able to .cause contraction of
this viscus by using pituifrin, pilocarpine, electrical
stimulation of vagus and'sympathetic nerves, nor by the use
of direct electrical stimulation applied to the organ,although
by this means he was able to produce marked contraction of the
bowel. He failed also, during laparotomy on patients, to
produce by direct electrical stimulation any contraction of
the gall-bladder and, in addition, never noted at any time

during operation any spontaneous movement on the part of

this organ, As the result of his findings he decided that

theé expulsion of gall-bladder contents takes place passively

during inspiration as a result of descent of the diaphragm

and "milking" action of the duodenum: he emphasised the fact

that the position of the gall-bladder with regard to the
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liver,i.e. its being embedded %o such a degree, precludes
any active contractile movement of this viscus. Held and
Goldbloom® refer to Carlson, the noted physiologist, who,
as a result of his experimental work,arrived at the
conclusion that neither the gall-bladder nor the sphincter
of 0ddi has any special function but that the passage of |
bile from the gall-bladder is dependent on the tone and
periodic contractions of the duodenum,

With regard to the above-mentioned experimental
results and also to those which follow, one must keep in
mind what has been said before concerning the assessment of
such resultse.

On the other hand some of the earliest experimental
work on animals produced proof of the active contract-
ibility of the gall-bladder: in this regard the work of
Doyon (guoted by Kalk®) and Bainbridge and Dale®® may be
mentioned., They introduced an air-~balloon into the gall-
bladder for the purpose of estimating pressure changes in
the organ and were convinced from their findings that con-
traction took place, Bainbridge and Dale, as a result of
their work, came +to the conclusion that the vagus supplies
motor nerves to the gall-bladder and that by stimulation
of this nerve it is possible to produce am increase of tone
and rhythmﬁof this organe Doyon observed in various
experiments,after electrical stimulation, definite con-
tractions of the gall-bladder: he was able to clarify the
knowledge‘o;i%etailed nervous action of the organ and shewed
that stimulation of the peripheral end of the splanchnic
nerve caused major contraction together with contraction of
the sphincter of 0ddi,whereas stimulation of the central end
of this nerve produced relaxation of the gall-bladder and of

- The sphinctér of 0ddi: stimulation of the central end of
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the vagus caused contraction of the organ with relaxation
of the sphincter of Oddi,and ® ripheral stimulation of
this nerve was without effect, Held and Goldbloam® refer
to the experimental work of Westphal who, after stimulation
of the vagus, observed hypergnnus of the gall-bladder,
whereas sympathetic stimulation produced atony: they refer
also to Eiger who in his experiments, by stimulating the
vagus, noted an increase in the bile flow from the gall~

bladder,

One might here mention shortly that consideration of
the anatomy of the gall-bladder would lead one to resume
that it is oépable of active contraction, The wall is
rich in smooth-muscle and poor in elastic fibres: 1if con-

traction were not an important function of the organ,one

would expect a preponderance of elastic fibres, In additionf
the gall-bladder has an important nerve supply from the |
vegetative system,and one would expect that an orgamn so
well endowed with nerves and musculature would have am
‘active funmction.

| Stepp and DUttmann® who used dogs (with open
abdomens) in'their experiments observed frequently, after
the introduction of Wittepeptonme into the duodenum, strong
ring~shaped contractions travelling from the fundus of the
gall—bladder'in the direction of the cystic duct together
with expulsion of the dontents of the organ: they obtain-
ed similar results using magnesium sulphate, oil, etc,
Kalks, working with SchBndube, noted also, in animal
wéxperiments,wcontraction of the gall-bladder after the

use of oil;’hypophysin and pilocarpine,

Vatious experiments were undertaken in animals
klduring which thé pressure in the gall-bladder during its
:active phase was measured, in order to discover if any
deductions as regards the occurrence of active contractile

movements could be drawn from them,
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Kalk% Workiﬁg with Westphal and Scthdube’undertook
experiments similar to those of Haberland,using caté and
rabbits: they ligated the hepatic duct while the cystic
duct was clampe d,and vagal stimulation by means of pilo-
carpine caused a definite pressure increase in the gall-
bladder (into which a manometer had been inserted), It
is obvious that contractile movements on the part of the
gall-bladder were necessary to produce this rise in
pressure, for the clamping of the cystic duct prevented any
effect being exercised on the organ by duodenal peristalsis:
in addition, during these experiments, the neighbouring
organs were kept clear of the gall-bladder in order to
obviate their having any effect on the viscus., Higgins
aﬁd Mannzé, using dogs in which local anaesthesia was
employed, ligated the hepatic duct and measured the
pressure in the common duct: they found, after the
administration of egg-yolk and cream, an extraordinary rise
in pressure which they regarded as explicable only by active
 contraction on the part of the gall-bladder. Kalkd refers
to animal experiments undertaken Dy Brugéch and Horsters in
which a marked increase in pressure in the gall-bladder,
together with expulsion of the contents of the organ, was
observed after the use of histamine. . Westphal‘and Schbn-
dube3? tied, in animals, the hepatic duct,at the same time
clamping tﬁe cystic duct: after injecting bilirubin into
the gall—biédder they observed, when certain substamces had
been passed into the duodenum, a definite Tise of pressure
in the bladder. lMclaster and Flmann (quoted by Kalk®)
eﬁployed local anaesthesia in their animal experiments and,
»héviné hédé an ingenious fistula, measured the pressure in

the gall-bladder, common and hepatic ducts: they noted,

after the ingestion of food, a marked increase in pressure

inrthe gall-bladder, an occurrence which, according to the
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conditions of their experiments, could be explained only
by active and forcible contraction of this organ.

The experiments undertaken by Whitakerlg, to which
reference has been made before, are important: using cats
and dogs he rendered the gall-bladder visible -
radiologically - by‘injectiﬁg intravenously Tetraiodphenol~
phthalein, in most cases however filling the organ by direct
puncture with iodized‘oil: the abdomen was then cloéed,and
after healing'had taken place olive o0il emulsion was either
administered per os or injected intravenously,and the
resultant emptying of the gall-bladder followed by screening
and pictures, It was observed that emptying was complete -

an occurrence which Whitaker held could be due only to

active contraction of the viscus and certainly not to

elasticity alone. It is worthy of special mention that in

these experiments retrograde Tilling of the hepatic duct was
notéd. Pituitrin and‘barium chloride produced also discharge
of gall-bladder contents., ‘hitaker, as the result of these
experiments, took the view that the contents of the gall-
bladder are expelled by the activity of the musculature of
the organ and that this is independent of respiration,
duodenal peristalsis and sphincter control, an opinion which
is directly opposed to those of Haberland and Graham.
Higgins and 1ann®4 conducted experiments which are con-
vineing: they selected for their work pike, in which neither
diaphrégmr nor abdominal wall-~movement is p:esent,and were
abie to show that after the administration of egg-yoclk and
cream emptying of the gall-bladder took place - a result
explicable only - because of the type of fish selected for
experiment -~ by contractile movement of the viscus, In
other experiments on guineapigs the gall-~bladder was - under
local anaesthesia - placed outside the abdominal wall, and
defiﬁite contractions of the organ with decrease in its size
were observed after egg-yolk and cream had been given (it is

interesting to note, in view of what has been said before
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regarding the effects of general narcosis, that when this,
i.e, genergl naroosis,qu employed Higgins and lann were
unable to observe that egg-yolk and cream had any effect
on the gall-bladder).

Held and Goldbloom® refer to experiments of Boyden in
which he severed the gall-bladder from the duodenum am d
noted that the response of ﬁhe>organ to food was exactly
as before this had been done i.e. emptying took vlace:
this result certainly speaks against duodenal activity
being respénsible for the dischargevof contents from the
sall-bladder. Helad and Goldbloom® regard *the duodenal
suction theory,(as explanatory of gall-bladder emptying)
as absurd: the rapidity of emptying of the organ, they
‘hold,'is dependent on the type of food taken,and the fact
that carbohydrates do not produce such an outflow of bile
from the gall-bladder as do fats is, in their 0pinion,
 against the view that duodenal action plays an important
- part in the emptying of the viscus. They point out also
that hunger causes definite contractions of stomach and
duodenum and yet, in hunger, no emptying of the gall-
bladder takes place, the organ remaining full.

Held and Goldbloam8 emphasise also that in numerous
cases where the right side of the diaphragm is immobile
because of pleurodiaphragmatic adhesions, acute infect-
v*ions ofrthe right pleura, traumatic paralysis of the
~diaphragm due to injury or sub-diaphragmatic abscess
- emptying of the gall-bladder takes place: they Tregard
v,this as being definitely against the idea that respiration
_plays any important part in the discharge of contents from
the gall-bladder., Hamrick®® also holds the view, as the
result of his experimental work, that respiratory move-
ments as well as changes in extra- and intra-abdominal
pressure play only a minor part in the emptying of the

gall-bladder: he mentions that spontaneous ejaculation
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of at least a little bile from the organ may be produced
by the introduction of a tube into the duodenum,or by
filling the stouiach with air,but that one never sees even
such a partial emplying as this produced by the usual
changes in intra- and extra-abdominal pressure.

It is proﬁosed now to make short reference %o
experiments which were undertaken on the isolated gall-
bladder., Lieb and MacWorther (quoted by Kalk®) Were‘the
first to attempt such experiments and observed contractions
of the isolated gall-bladder of the dogvafter the use of
chlorbarium, physostigmine, strophanthin and pilocarpine,
Chiray and Pavel?6 undertook similar experiments, immersing
the isolated bladder in Ringer's solution to which l/5
defibrinated blood had been added: the movements of the
organ were registered kymographically,and the occurrence of
definife contractions was shown, Experimenting also with
the isolated Ball-bladder,Ischiyama (referred to by Kalk®)
observed automatic movements: barium chloride, physostig-

mine and pilocarpine caused increase in the tone of the

isolated bladder while atropine and scopolamine lessened this:
choline increased the automatic movements of the orgam.

Kalk5 refers to similar experiments made by Brugsch and
Horsters: they noted that acetylcholin, pilocafpine and
histamine brought about contractions of the gall-bladder,

these taking place both longitudinally and circularly, the

37
former being the greater., Irbsen and Damm

repeated
later Brugsch and Hosters' eiperiments on the isolated
gall-bladdersrof guineapigs and agreed that histamine and
pilocarpine cause contractions of the organ; they noted
also that thesé took place in the longitudinal and circular
axes, the contractions in the former being the greater,

Erbsen and Damm observed also that the action of pituitrin
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on the isolated gall-bladder seemed to depend on the
pressure in the organ; when it was contracted, or empty

or only partially filled,pituitrin caused relaxation,
whereas when it was full a definite increase in tone was
observed after the use of this druge. The experiments of
XKalk® on the isolated gall~bladder proved also that the
organ possessés the faculty of active contraction, Thus
experiments undertaken on the isolated gall-bladder seem to
prove conclusively that the viscus is capable of contracting
activelye.

Grah 27 comments on the fact that no one appears to
have been‘abié to observe contractions of the gall-bladder
during operation on the human being: admittedly these have
been seldom noted -~ they have however been seen - but this
is easily explained when one remembers the remarks made
earlier regarding the effect of gemeral narcosis and morphine

. Don fo b g B
derivatives on gall-~bladder function. rrlbrale, Matsuo

&)

and Moser (referred to by Held and Goldbloom~) did observesuch

movements on the part of the organ during op ration: in

these cases morphine and in some of them general anaesthesia

were not employed,

One comes now to proofs of gall-bladder contfactibility
which are free of the objections which can be levelled at
results obtained in animal-experiment and in human beings
during operation: one refers to radiological evidence,

The writer saw in Berlin a series of X-ray pictures made by
Berg which are,‘in this connection, interesting and convinc-
ing.A The‘pictures were taken in a case where numerous
}étonesrwere seen in the gall-bladder (without contrast-

filling): the first plate showed these clumped together,

i.e, in circular arrangement. 2cc, pituitrin were injected

(pictures being made at intervals after this)yand it was
striking to observe how the arrangement of the stones

altered: instead of lying clumped together, as they did
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before pituitrin was given, they assumed a colummar form,
i.es one lying behind the other, some finding their way
into the region of the neck of the gall-bladder. During a
spontaneous attack of colic pictures were again made, and
again the circular arrangement of the stones gave place to
a longitudinal one: this was however not so marked as in
the first series of plates, made after the injection of
pituitrin. Such an ocecurrence can be explained only by
active contractile movements of the gall-bladder, Kalk®
noted that amongst Whitaker's X-ray pictures (made using
contrast~filling) there was one which, after the ingestion
of fat, showed thé stones preséed together, due presumably
to contraction of the gall-bladder wall, Held and

' Goldbloom® confirmed Brunner's results and were able to
show radiologically - using Tetraiodphenolphthalein -~ that
the stomes in the gall-bladder assumed a different position
after the ingestion of a fat-meal.

That choiecystographic proof of contractile power on
the part of the gall-bladder is not obtaired easily is
emphaéised by Held and Goldbloomaz as they point out,two-
thirds of the organ is embedded in the liver,and it is
therefore difficult to see its movements: in addition - as
shown by the experimental work of Brugsch and Horsters and
Erbsen and Damm;? - the gall-bladder contracts chiefly in
the longitudinal axis and4where longitudinal muscle
predominates)contractions are seldom visible as peristaltic
waves (the same applies to the urinary bladder, fundus and

lesser curvature of the stomach,and yet these undoubtedly

contract), In spite,however,of thesevdifficulties chole~

cystographic proof of gall-bladder contraction has been

adduced, Kalk5 refers to X~-ray pictures.mgde by SchBndube:

the gall-bladder had been filled with contrast material and
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after the introduction of oil into the duodenum, a tonic
contraction of the organ was observed’synchronous with the
appearance of dark bile (obtained by tube): a gradual
filling of the ducts by contrast material was noted,and in
addition the hepatic duct was filled., This tonic contract-
ion;together with retrograde filling,mresents quite
definite proof of the power of the gall-bladder to cohtract.
Levinel® and Held and GoldbloomB also observed -
fluoroscopically - definite contraction of this orgam,
Kalk® holds that Boyden's choleéystographic investigations
are such that no doubt can exist regardiﬁg the ability of
the gall-bladder to contract: Held and Goldbloom§ refer
also to the observations made by Boyden: his pictures
showed the gall-bladder in the process of emptying, narrow-
ing of the fundus being seen at first and definite con-
tractions later, X~ray pictures which showed the gall-~
bladder contracting were made also by Held and Goldbloom8
fhemselves: hour-glass contractions and indentations in
the wall were seen.

That stones leave the gall-bladder and mmss through
the narrow cystic duct - being at times impacted there -
no one can deny. Yhitaker>S insérted stones into the
gallebladéefé of animals énd was able to follow thelr
passage_after'the administration of a fat-meal: they became
impaéfed; One cannot explain the passage of stones otherwise
than by forcible muscular contraction of the gall-bladder,

v Finaily one may make short reference %o laparoscopic
proof of active contractibility of the gall-bladder.

Kalk59 has»bbserved, during such an examinationycontraction
Qf tﬁe gall-bladder, and the writer hasralso seen contraction
of :tﬁis organ take place, during laparoscopy,after egg-yolk

_and cream had been administered.
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In conclusion,one must say that the proofs in favour .
of the gall-bladdef% possessing active contractile paver
are definite and conclusive: +these proofs show clearly
that 1t i1s impossible to agree with the views of those
investigators who hold that the emptying of the gall-bladder
is caused chiefly by respiratory pressure~-changes, duodenal

peristalsis,and the elasticity of the organ.

PITUITARY BXTRACTS AND OIL AB CHOLEKINETIC AGENTS,

A48 mentioned earlier it is proposed in these investi~
gations to follow, more or less, the technique employed by
Kalk: he used, as cholekinetic agents, pituitary extracts
~and olive oil, laying particular stress on the value of the
forﬁer: only if he failed to obtain response,i.e. emptying
of gall-bladder with pituitrin etc.,did he make use of oil,
It might be well to produce proof that both these substances
are capable of causing the gall-bladder to contract and expel
its contents. The effectiveness of most of the other
substances used for this purpose has been confirmed by
various investigators: the vaiue of magnesium sulphate,
the substance most commonly employed in biliary drainage,

: ‘ .2l
has been confirmed by Lyon2 & %0, Tada and Nakashima®,

Pribram;7, Matsuola, Hollanderél, Howardéz, Taylor and
Wilsonll, Hurst?®, Hold and Coldbloon® and Dicks'®: the
value of peptone has been clearly demonstrated by Stepp
particularly and also by Held and Goldbloom§ and that of
a meal with high fat content by Whitaker™®, Held and

Goldblpoma, but especially by Boyden.
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According to Kalk®, Rost, Klee and Kllipfel were the
first to employ oil, in animal experiments, for the purpose
of producing emptying of the gall-bladder. Diachowski and
Rachlin (quoted by Kalk®) and Stepp and DHttmann® by
reason of their investigations concluded that oil is
definitely capable of bringing about gall-bladder contract~

ion with expulsion of the contents, It is worthy of note

19
?

01l emulsion,given intravenously, was effective in this

that Whitaker in his animal-experiments,found that olive
regard, Kalk5 found that oil has a definite and marked
cholekinetic action,and finally Held and Goldbloom® also
proved its efficacy in biliary drainage. |

Pituitary extracts have been employed as cholekinetic
agents by a number of investigators, Houssay (referred to
by Kalkd) while engaged in experiments in dogs in 1911 ob~
served, after hypophysin had been injected, increase in the
tone of the gall-bladder and contractions. Kalk and Schin-
dubeéé during investigations on the stomach,using the
double-tube (to which fuller reference will be made later)
and hypophysin,were struck by the fact that, shortly after
the injection, they obtained dark bile through the tube
which lay in the duodenum. Since then Kalk® has used
pituitary extracts continuously and is convinced they are
not only capable of producing expulsion of gall-bladder
contents but that they are the most effective of all sub-
stances used so far for this purpose. Adlersberg (quoted
by Held and Goldbloome),while studying the working of
chloretone and other narcotics,observed that,when chloretone
was injected éome time before pituiirin was given, the

action of the latter was hindered,and mo gall~bladder

emptying took place. As chloretone has a paralytic action

on the base of the brain, 4Adlersberg concluded that pituitrin
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exercises its influence on the gall- bladder through the
central nervous system - particularly the base of the
brain: obviously he regarded pituitrin as a drug capable
of causing contraction of the gall-bladder,

Since the publication of Kalk and SchBndube's observa-
tions numerous investigators have been able to confirm their
findings i.e; as regards pituitary extracts being capable of'
producing emptying of the gall-bladder, Berg25 found
radiologically that pituitrin caused a definite decrease in
the size of the organ and formed the opinion that it has a
more powerful kinetic action on the gall-bladder than

magnesium sulphate. Verification of Kalk and Sch¥ndube's

2

findings was made by Pribram, Grunenberg and Strauss and

Kaznelson and Reimann®o: using contrast-filling of the
gall~bladder, they were able radiologically to note decrease
in the size of the organ and diminution in the degree of
opagueness of the shadow after hypophysin had been injected,
Held aneroldblooma mention that Sosman, ‘Whitaker and

Edson by similar means obsefved, after pituitrin, emptying
of the gall~bledder. Teissly and Saralequi (quoted by
Kalkz) cenfirmed these findings and commented on the poﬁerful

action of pituitrin on the organ. Cholecystography was

employed also by ulm.er.%5 and he too noted definite contract-

ion of the gall-bladder, with the appearance of flat waves

in the wall, after the injection of pituitrin. Kalk®

mentions thet Boyden, in his animal experiments where the

gall-bladder was filled with Lipiodol or Iodipin, observed,
rafter pltultrln,contractlon of the viscus, Numerous other

45

1nvest1gators, Se ochlller24 Pennettl , were able

also to confirm the opinion originally expressed by Kalk

and Schandube that pituitary ewtracts are capable of

causing contraction of the gall-bladder and expulsion of
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its contents, Incidentally Kalk% experimenting on the
isolated gall-bladder of the guineapig, observed marked
contraction after hypophysin,

A few investigators that employed pituitary extracts
found themselves unable to confirm Kalk and Sch¥ndube's
views as regards their effect on the gall~bladder,
Haberland®® and Brugsch and Horsters (referred to by Kalkz)
denied that these drugs act cholekinetically on the organ,
Haberland was unable to observe any contraction of the
gall-bladder at operation after the injection of hypophysin,
although marked bowel contraction was clearly visible: it
is interesting to hote“that he found magnesium sulphate
- under similar circumstances also to be without effect on
the gall-bladder, Brugsch and Horsters, experimenting
with animals, did observgj%utflow of dark bil; after
pituitrin, but this they attributed not“to contracfion of the
gall-bladder but to relaxation followed by passive outflow of
the contents. This is mechanically difficult to under-~
stand: the}valve arrangement of the cystic duct is such
as would pﬁévent the @ ssive outflow of the contents from
the gall-bladder, and while the organ is relaxed ome would
expect bile rather to enter it from the hepatic duct than
to flow from ite. In addition relaxation of the gall-
bladder after the use of pituitary extracts was certainly
not observed by those investigators who made use of
radiology in their observations. If relaxation takes
place after pituitrin and other pituitary extracts, the
gall-bladder would be the only organ ﬁith smooth muscle
Which reacts in this way: all other:organs with snooth

muscle, €.ge Stomach, bowel, ULeIus, etcey contract after
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the use of these substances, Brugsch and Horsters used
animals for their experiments,and Kalk? in numerous
experiments in dogs and cats in which he opened the abdomen,
very seldom noted gall-bladder contractions, a finding
which he attributes to disturbance of the innervation of
the organ and the unphjéiological conditions produced by
operative interference and harcosis.

Bernétein and Held46

were unable, in 17 out of 18
cases investigated, to obtain dark bile by means of the
duodenal tube (nor to observe any decrease in the size of
the gall-bladder) after the injection of 2 cc, pituitrin.
Kalk5 aﬁéwers this by suggesting that the pituitary |
preparation ﬁsed by them had degenerated,i.e. lost its
potency, or that the tube did not lie in the duodenum,

The reply of Held and Goldbloom® is interesting: they
insist that the tube, in these cases, was without doubt
in the duodenum and produce X-ray pictures to confirm this.
They do however admit; probably as the result of further
investigatibns, that pituitrin can cause expulsion of the
contents of the gall-bladder, although not.so frequently
as Kalk would have it,

The Weight of evidence is definitely in favour of
pituitary-éitracts being substances capable of producihg
gall~bladder contraction with expression of the contents:
one may therefore employ it with confidence in biliary
‘drainage aé an aid to the diagnosis of gall-bladdexr
diééase: the same applies to oil, |

It would be well to mention the reasons which prompted
Kalk to select pituitary extracts and 011 partlcularly

:the former, for use in biliary dralnage with a view %o
obtalnlng ass1stance in the dlagnosls of gall bladder

Vdisease. Both magne31um sulphate and 1ttepeptone are



27

substances possessing not only cholekinetic but also
chloreretic‘properties,i.e. théy induce a flow of bile
from the liver as well as from the gall-bladder: +this
chloreretic effect of these two substances has been s own
by Stransky (quoted by Kalk®). As has been demonstrated
by some invesitgators,theflivef has a definite concenfrat-
ing power which is of course,excepting in certain cases,
€.Ze pPernicious anaemia,not nearly so well marked as that
of the gall-bladder: when dark bile is obtained after the
use of magnesium sulphate and Wittepeptone some difficulty
might arise in deciding what is liver bile and what cemes
from the gall-bladder. In addition the factor of dilution
has to be taken into account after the use of such sub-
stances, the increased flow of liver=-bile producing some
dilution of the bile expressed from the gall-bladder with
consequent decrease in the pigment content. Pituitary
extracts and oil are only cholekinetic in action producing
no choleresis: proof of this as regards the former has
been adduced by Erbsen and Damm and as regards the latter
by Strensky (both quoted by Kalk®). Kalk holds that
pituitary extracts if given in sufficient quantities have
a more marked action on the gall-bladder than magnesium
sulphate and peptone, Fituitary extracts have, in
addition, another marked advantage over these two other

substances - and for that matter over oil - i.e, they are

injected hypodermically: therefore when dark bile is

obtained from the gall-bladder it is not diluted as is the
case with magnesium sulphate and peptone which are intro-
duced directly into the duodenum,remaining there for some

time, This is particularly valuable as regards the

obtaining of accurate results in the estimation of the
pigment content of the gall-bladder bile upon which Kalk

lays particular diagnostic worthe Lastly Kalk regards
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pituitary extracts as being definitely more reliable in
their action than magnesium sulphate, again presuming
thatvsﬁfficient is used and the particular pmreparation
a good one, Yhile Stepp and others seem to have no
doubts concerning the reliability of peptone, Langanke
(referred to by Kalkd) regards it as quite unreliable.
Lyon and those investigators who employed magnesium
sulphate are apparently well satisfied with itybut Xalk,
who has had long experience with this substance,regards
it as definitely less reliable in its effect on the gall~-
bladder than pituitary extracts: he noted that the bile
obtained with it from the organ was of a comparatively
low concentration and held this was not truly indicative
of the condition of the gall-bladder as regards concen-
tration~ability. He makes no attempt however to explain
in how far this was due to dilution produced by the bile
secreted from the liver as a result of the chloreretic
action of magnesium sulphate., Kalk® remarks that the
experiences of Chabrot, Etann and Gambillard with
magnesium sulphate were not good: they found that in
50% of their normal cases it was incapable of producing
any response on the part of the gall-bladder. It can
be: seen from this that magnesium sulphate and peptame,
especially the former, are not absolutely reliable
cholekinetic agents,while Kalk regards pituitary exiracts
as definitely superior in this regard. One must however
remember at this juncture the opinions of Held and Gold~
bloom® who regard pituitrin as being not a quite reliable
cholekinetic substance,

0il has of course not all the advantages claimed by
Kalk for pituitary extracts: that it is capable of pro-

dueing marked contraction and emptying of the gall-bladder



has already been shown: in addition it is a purely
cholekinetic substance,having no choleretic properties,
Its use however in biliary drainage presents difficulties
in the estimation of the pigment-content of bile obtained
Trom the gall-bladder and in the microscopic examination
of the sediment, fat—globules obscuring the other'con-
stituents, Kalk of course prefers pituitary extracts

to o0il in duodenal catheterization.

Therefore if what Kalk holds as regards the potency
of pituitary extracts in its action on the gall-bladder
and above all as regards its reliability is true it is
obvious that these should be the substances of choice in
biliary drainage, having definite advantages over all
other Substances used in this test: it is clear also
that of'these other cholekinetic agents oil is to be

preférred;

GENTRAL TECHENIQUE EMPLOYED IN PRESENT INVESTIGATIONS,

‘Kalk® used in his cases a double-tube: one tube was
introeduced into the duodenum,the other into the stomach,
and beth.were'connected to an elaborate water-suction
apparatus»ﬁhioh was provided with a manometer to allow of
the pressure exerted being measured and kept uniform:
bile Was,sﬁcked back into a glass cylinder while at the
same time stomach contents were sucked back into a
similar cylinder,the bile being thus kept clear of

stomach contents. Sueh a method has obviously much to

‘commend it, the bile being obtained in a more or less
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pure state,and its examination thus rendered accurate.
The apparatus is however expensive and demands, when in
use, constant attention; the whole procedure being
praéticable only when one can devote cdnsiderable time
to it, In view of these difficulties in this series
of cases only one tube was used, being passed into the
duodenum (no suction~-apparatus was employed) o In
addition Kalk preferred to repeat the intubation two or
three times in each case: one must édmit that, as with
all tests, the oftemer biliary drainage can be repeated
in a given case the more valuable and reliable are the
results, One found however early on in the investiga-

tions that the patients were exhausted after the test,

and one did not want to repeat it: Dic:ks:LO and Hurst47

amongst others hold that duodenal intubation is by no

means disturbing to the patients: one doubts this while

admitting that the test as applied by these investigators

did not last so long as it did in this series. To
prevent uﬁdue disturbance of the patients the test was
employed therefore in these investigations'only once in
each case, - Kalk estimated the amolnt, colour amd bili-
rubin content of the bile in his casésk in this series
no attention was pald to'the amount of bile obtained
immediately after intubation nor to that obtained from
the gall-bladder, as it was seen after a few cases had

been investigated that nothing could be deduced from this,

48
the guantities being so variable. Lyon showed that

the amount of bile entering the intestine in the course
of a day is extremely variable,and Loeher™? nobed,in 123

cases,>tha% the quantity of bile obtainable from the gall-
bladder showed marked'variatiOns but was unable to attach

any significance to these,



31,

Ho particular attention was paid, in these investi-
gations, to minor differences in the colour of the bile,
only marked differences being held worthy of note.

Lyonz laid stress on 3 types of bile, typed as regards
colour and origin: he divided the bile obtained by
duodenal catheterization into 3 Qlasses:- A -~ bileyi.ce
light bile obtained at once on intubation: this he held
to be duct-bile: B - bile,i.e. dark bile from the gall-
bladder obtained after the introduction of magnesium
sulphate: C - bile,i.e, light bile coming from liver,
This division strikes one as being somewhat artificial
and unnecessarily detailed: the bile first obtained on
intubation represents obviously the contents of the common
duct,but if the flow be allowed to continue it lasts
indefinitely, showing that it is, in reality, bile from
the liver which is "held up" in the common duct without
undergoing there any marked change. The origin'of the
so-called B - bile is obvibus,as is shown by its con~
centration,and according to the experience of the writer,
the so-called C - bile is really similar to the bile
obtained immediately on intubation. One noted when the
géll-biadder reacted with the expulsion of its dark
contents a definite sequence,i.e. as regards the célour
of the bile obtained: 1light bile was obtained through
the tube until some time after the giving of the

cholekinetic substance, when the bile became suddenly

dark in eolour and remained so for a ppriod; thereafter
itvbecame'gradually lighter until finally a comtinuous
flow of light bile, indistinguishable in colour from the

first bile obtained, took place. In view of this one

regards the classification into A, B and C biles as
aftificial and unnecessarily detailed, there being, in

fact, only two types of bile obtainable by duodenal



32

catheterizationﬂi.e. bile from the liver and bile from
the gall-bladder, Kalk makes nowhere mention of the
so-called 4, B and C biles, dividing the bile obtained
in biliary drainage into liver (light) and gall~-bladder
(dark) bile.

Kalk® lays particular stress on the value of
estimating the bilirubin content of thé bile as a mesans
of obtaining accurate knowledge of the ability of the
gall-bladder to concentrate bile and therefore of its
function in this sphere; One agrees that such a method
1s more accurate than, and has therefore advantages over,
the usual visual method which gives, of necessity, only
an approximate indication of the concentrating power of the
organ, Hollander®l used a colorimetric method in his work,
but this allowed of only rough comparisons being made:
J'ones50 employed a spectroscope in his estimations of the
pigment content of the bile. The bilirubin content of
tﬁe bile was estimated in these investigations by means
of the Hijmenns van den Bergh colorimeter (manufactured by
Hellige, Freiberg i/Br,): the bile is diluted with water
to reduce it to‘a very light yellow colour,and .5 cc, of
this is put into the trough, followed by 1 cc, alcohol
(96%) and .25 cc, Ehrlich's reagent, The colours of the
contents of the trough and the standard wedge are matched,
and from the chart provided by Hellige the amount of
bilirubin (in milligrams) is obtained: +this result is
multiplied by 200 (to obtain the percentage value, as only
.5 cc, bile was used) and again by the dilution factor,
This estimation was made in this series - as advised by
Kalk® - in only two specimens of bileyi.e. in the lightest
obtained before pituitrin and in the darkest bile,.if any

dark bile had been obtained,after pituitrin and /or oil.
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Fituitrin (Parke, Davis), a reliable Preparation, was
used in most cases, British Drug Houses pituitrin,

another reliable @ eparation, being employed in the
others, Portions of the contents of three tubes con-
taining the darkest bile (if any) obtained after pituitrin
and/or oil were centrifugedyand the resultant sediment
examined microscopicallye. In addition the bilirubin
content of the blood-serum was estimated colorimetrically
in those pathological caseslwhere it Was'possible to

obtain blood for this purpose.

PARTICULAR TECIHNIQUE,

' The patients receive no food after 8 Delle ON [Tevious
evenihg, the test being commenced at»9 a.m. on the morning
following; this ensures that the gall-bladder is full of
bile, Blood is taken from a vein in order that the
amouﬁt of bilirubin in the serum may be estimated, 4
sp601al tube is used,slightly less in diameter than the
usual Einhorn tube and longer: this tube has a special
olive-shaped and perforated metal ending, this possessing
the presumable advantages that by its weight it finds its
way through the pylorus more easily than the ordinary
fractional test-meal tube end that the metal ending
provides something for the pylorus to contract on and
1n51nuate into the duodenum, The tube has three
' marklngs,l.e. one at 45 cm., one at 60 cm., and one at

-72 cm. from the metal bulb: these are the average
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distances from the teeth to the fundus of the stomach, to
the pylorus and to the ampulla of Vater respectively.,

The tube is swallowed quickly by the patient to the first
marking and then slowly to the 60 cm. marking, fully 20
minutes being taken to reach this latter spot: the
reason for the slow Swallowing of this part of the tube
is to obviate any possibility of producing spasm of the
pylorus, which would hinder the later passage of the tube
into the duodenum, by the sudden impinging of the tube

on the pyloric sphincter region. ‘Then the tube is at
the pyloric-mark the patient is turned on the right side
and the foot of the bed raised by blocks to assist in the
entry of the tube into the duodenum: +the patient is then
instructed to swallow the tube - again slowly (further 20
minutes being taken) - to the 72 cm, marking: slow |
swallowing of this part of the tube is advisable to prevent,
if possible, coiling of the tube in the stomach and to
allow of the metal end being insinuated gently into the
duodenum.

The passage of the tube through the pyloric sphincter
is not always a matter of a few minutes - on the contrary
it may take hours: in these investigations one waited at
the most 2 hours (having withdrawn the tube to the 60 cm,

'marking once or twice and having given 60 gr,., sodium
bicarbonate to release possible pyloric spasm% and if after
that period the duodenum had not been entered, 1t was
found advisable, in the interests of the patient, to inter-

rupt the test and repeat it later. In a few cases it was

necessary to repeat the attempt twice before the tube found

its way intd the duodenum., Some investigators do not

seem to realise the difficulty associated at times with the

v 51 — 52
passage of the tube into the duodenum: Hurst and Lrasnus
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amongst others imply that this takes place without any
difficulty. On the other hand Lyonz, Dicksl® and Hunt®®
have realised this possible difficulty and advocate the
injection of atropine subcutaneously to aid reléxation of
the pyloric sphincter (spasm of which is presumably the’
reason for the non~passing of the tube into the duodenum),
One admits that this drug would probably be of assistance
in this connectiongbut the gall-bladder also would be
relaxed by it, with the result that the cholekinetic agent
given afterwards to cause emptying of this organ might 53

» 53 44
without effect., Bairbridge and Dale®®, Kalk and Schbndube ,
54 14

Kaznelson and Reimann®3, Grebe”™ and SchBndube and ILfirmann
have shown the relaxing effect of atropine on the gall-
bladder due to its action on the vagus: therefore it seems
inadvisable to give such substances as atropine in biliary
drainage, these, as said before, tending to defeat the

ends of the later administration of the cholekinetic agent.
One found sodium bicarbonate, a substance without the
disadvantages of atropine but with a similar reléxing
effect on the pyloric sphincter, of definite help in assist-
ing the passage of the tube into the duodenun (this was
used of course only when difficulty was encountered) . One
noted that when no free hydrochloric acid was mresent in the

fasting stomach contents it was rare to experience difficulty

in reaching the duodenum: this was the experience also of

Venables and Knott°°., For many years it has been held

that hydrochloric acid has, to some extent at least, a
controlling influence on the closing of the pylorus. It
is not necessary to empty the stomach of its contents as
advocated by numerous investigators: after the patient
has been turﬁed on the right side the gastric contents

begin to flow out of their own accord, it being mnecessary
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however in an odd case to institute the flow by the Wifh-
drawal by means of a syringe of a few ccs.

After the tube has reached the duodenum,bile begins
to flow: one does not find it necessary to have the
patients screened to verify the position of the tube as one
sees a continuous flow of light coloured bile (at tines
clea?, at times somewhat muddy) which is alkaline in reaction
as tested by litmus paper, Venables and Knott°° also hold it
is unnecessary to have the patients X~-rayed to prove the tube
is in the duodenum: +they rely on a neutral or alkaline
reaction to litmus paper for proof, Kalk99 regards the
appearance of clear light bile,which does not provoke a change
in colour of Congo-paper,as sufficient proof of the duodenum
having been reached, When one is satisfied the tube is in
the duodenum and hile has been allowed to flow for some time
to confirm this, being collected in test-tubes at intervals of
5 minutes, 2 cc, pituitrin are injected intramuscularly:
incidentally the withdrawal of bile by means of a syringe is
not necessary as bile flows from the tube of its own accord.
(In one or two cases however it is necessary, at times, to use
a syringe to clear the mouth of the tube which has apparently
after this has been done the spontaneous

become blocked:

flow occurrs again)e. The anount of pituitrin injected,

although approximately twice the maximum dose advised, has
never been observed to give rise to any untoward symptoms, at
the most, in ome or two cases, a call 1o stool and in a few
others a little intestinal colic being complained of: Kalk®
holds it is not often possible to obtain any response on the
part of the gall-bladder with the usual doses of pituitrin
The bile is again collected after pituitrin

if after 1 hour

i.ee 5 ~ 1 cc.
injection in test-tubes at 5 minute intervals:

no dark bile or bile which is only slightly dark in colour is

o6btained, 20 cco of warmed ©live 0il are injected through the
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tube into the duodenum,and the bile again collected in test-

tubes at intervals of 5 minutes for another hour. At thé end
of this period the test is stopped unless dark bile is flowing
at this tine. This is a slight modification of Kalk's
procedure; he, if having obtained no dark bile after 30
minutes, introduces oil and stops the test 10 - 20 minutes
after this has been admiﬁistered. He holds that pituitary

extracts cause a response on the part of the gall-bladder in

normal cases af%er 20 - 30 minutes and oil, after 10 minutes,
In these investigations it was thought advisable however to
wait for 1 hour after pituitrin had been injected,and for 1
hour after the administration of oil,to allow for a possible
late response of the organ: as it happened this was Jjustified
in some of the cases, Incidentally the patients were able then
selves to move the duocdenal-tube every 5 minutes into the
test-tubes used for the collection of bile,and therefore the
constant attention of the writer was not{ necessarye.

Bilirubin is estimated, as mentioned before, by means
of the colorimeter in 2 specimens of bile,i.e. the lightest
bile obtained before the injection of pituitrin and that

which appears to the naked eye darkest after pituitrin and

0il, In addition the sediment from the darkest specimens
of bile,obtained after the use of pituitrin and oilyis

examined microscopically.

 NORMAL CASES.

- It was decided to investigate by means of duodenal

catheterization using pituitrin and oil normal cases in

order to study the effect of these substances in such cases.,

One is faced, of course, immediately with the obvious

difficulty of deciding whether in any given case one can be

. . i 18l,i.ce free from
certain that the gall-bladder 1S NOTTALyl.Te
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discase: even presuming that no history suggesting in any
way affection of the organ is obtained and that clinically
no evidences of this are discovered on examination, one cannot
say with certainty that the gall—bladder in.such cases is

normal . Burton56

found in 5 out of 100 consecutive autopsies
evidences of cholecystitis,although at no time had the
patients complained of anything referable to the gall~bladder
nor was anything noted clinically which pointed to such a
condition, However where there is no possibility of one's
opinion regarding the normal state of the gall-bladder being
confirmed or disproved by opmration or autopsy (preferably by
histological examination% one is compelled to accept as normal
casesylee, 50 far as the gall-bladder is concerned thse
without a history or clinical findings peointing in any way

to disease of the organ, In these investigations 25 cases
which conformed to this standard were examined by means of the
duodenal ‘tube. (Qne was able however in 5 of these cases to
confirm, so far as is ?ossible by operation and therefore
macroscopic evidende, the Tact that the gall-bladder was
normal).

Certain conditions must of necessity be fulfilled before

o s ‘g nees
one can, using duocdenal intubation and cholekinetic substa ’

obtain bile from the gall-bladder. These are 1l)}. the gall-

bladder must be present; 2)e it must contain bile; 3)e the
ClYSt:‘Lc duct must be patent and 4). the gall-bladder must be
capable of contracting sufficiently to expel the contained
bile: +to obtain a dark bile from the organ a fifth condition
must be satisfiedqi.ce the gall-bladder must possess the facultly
of concentrating the bile which it has received from the liver,
Obviously if the viscus does not contain bile because of recent

previous contraction it is impossible to obtain amy bile=~

outflow from it: +the cystic duct may be blocked by stone (or
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stones), by adhesions to neighbouring parts, kinking or con-
celvably by spasm of i%t8 sphincter: when any of these con~-
ditions are present no bile can be obtained from the bladder,.
fContractile power may be interfered with by fibrotic
conditions of the wall, adhesions, etcs The power of con-
centrating, a very important function of the gall-bladder,
nay be affected by disturbance of the mucous membrance
foliowing inflemmation: in addition,as regards the obtaining
of dark bile from the organ,it ié obviously necessary that
the bile be in the bladder sufficiently long to allow of

its being concentrated. It is clear that the presence of any

one (or more) of these latter abnormal conditions would pro-~

hibit the obtaining of bile or of dark bile from the gall-

bladder.

It might be well %o give here the details of biliary
dreinage (pituitrin being used) in a typical normal case,

case 20 being selecteds
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F, 18 yearss convalescent after acute mephritis.

No, of Bilirubin
tegt- Mins. Amount nge % Colour
tube, , _
Le D 13 cc., 6 - light lemon.
2o 10, 5 e, 4 n o
3. 15. 1% cc. 8 o
4. 20, 2 cc. 8 " "
5, 25, 5 cce 20 light gold
6o 30. 4} ce. 20 ST
Pituitrin (& cce) injgcted.
7. 5. 3L cee 20 coomom
8., 10, 3% ce. 40  dark gold
%, 15, 8 cee T 119 dark brown
10, 20, 7% cCa 132 oo "
11, 25, 5 cee 100 O A
12, 30, 1% cc. 96 oo "
13, 35, 21 ce. 104 oo
14, 40, 3 ce, 80 - lighter brown
15, 45, 3% cea 80 " "
16, 50, 5 cce 40 '~ dark gold
17, 554 2 cce 40 " "
18, 60, 3 ces Y - gold
19. 65. 2% cce 20 Lignter gold
20, = 70, B GCCe 16 dark lemon

Iﬁ'ﬁill be seen from this case that shortly after pituitrin

:was 1n3ected,a flow of dark bile began of which the maximum

blllrubln content was in the fourth specimen - 132 mg. %:

tcwards the end of the test the bile became gradually lighter.

The results obtained in the 25 normal cases, using



pituitrin and oil, are

Lightest

bilirubin bilirubin

set down in Table 1,

Highest

Highest bilirubii
value (mg, %)

sge OSex Disease value value after oil.,
' | (mg. %) (mg. %)
before after
pite pite.
1, 32 I, Rheumatism - - No oil given
2. 24 Fy Hysterical - - " "
vomiting.
3¢ 39 Fo. Rheumatoid - - " "
arthritis.
4, 24 it/ t " - - nooon
5, 20 I, Chronic 2 280 " n
nephritis, _
6, 32 F, Carcinoma 23 170 .o
(pancreas) | » .
7¢ 49 M, Appendicitis 6 6 174
: trecurrent) s o
8. 18 1}, Pneumonia 16 231 No oil given
(recovered) :
9. 24 'y Chorea 12 90 110
10, 18 F, Pneumonia 17 105 " No oil given
{recovered) ;
11, 17 T, Bronchitis 10 30 6
(recovered) , ,
12, 32 i, Post- 21 240 No oil given
encephalitis '
13. 18 T, Pyelitis 30 48 260
(recovered) P ]
14, 51 M, Neurasthenia 10 160 No oil given
15. 28 M, Sub-acute - 18 136 130
nephritis : ,
16, 26 F, Chorea 6. 60 110
sclerosis i SO
18, 33 1, Chronic 7 25 16
nephrltls i
19, 32 F, fppendicitis 5 60 84
%recurrent 50
20, 18 M, Acute nephri- 4 132
tis (well) o 250
2l, 46 F, Migraine 8 8
22, 2% M, Disseminated 10 75 16
sclerosis BT L
23, 24 M, Anterior p?llO; 4 240~ No'eil given
myelitis (old _ T "
24, 45 F, Bronchitis -5 lZQ "
25, 55 F, Appendicitis 8 68 T - 83
%recurrent)

(The diagnosis in cases 6y 7y

operation:

case 21 was also operated on)e

19 and 25 was made at
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It was noted that in cases 10 and 12 dark bile was not
obtained until 45 and 40 minutes respectively after the in-
jection of pituitrin,and in case 21 50 minutes after the
administration of oil: +this shows it is advisableto allow

drainage to continue longer than Kalk advises,

One sees firstly, on exemination of the above table, that
the bilirubin-content of the bile obtained before the injection‘h
of pituitrin i.e. liver bile, varies between 2 mg. % and 30 mg.%.ﬁ
Kalk and Schdndube®’ are of the opinion that a bilirubin value i
in this bile of only 2 mg.% is %too low, due to dilution of the
bile by the gastric or pancreatic juices: Crohn, Reiss and
Radin® believe also that when this bile is very light in colour ?
dilution is probably the causative factor. Kalk59 regards thei;
average bilirubin content of liver bile as 14 mg.%,mentioning
that the values may vary between 5 and 30 mg.{. In the cases
in this series where this was estimated it was found that the
average was approximately 12 mg.%, a figure which corresponds
fairly closely with Kalk's: +this average - as is Kalk's - is |
definitely higher than those accepted by Lepehne (referred to bﬁi
Kalk and Sch8ndubed?) and Deloch (quoted by KalkS): they foundgﬁ
the average bilirubin content of liver-~bile to be between 1.5
and 4.5 mg.% and 1 and 5 ng.% respectively,

Kalk and SchBudube57 hold that on the average the bile

expelled from the normal gall-bladder contains 18 times the

amount of bilirubin that liver bile does: this is an 7

appreciably higher figure than that accepted by Ignatowski and

Monossohn and Hammersten (kmbh quoted by Kalk and Schindube) g

who regard the average as 7 - & times and 10 times respectiVelY{}

In a review®d of Chiray and Thiebaut's newest book on hepatic

and biliary-tract function,exception is taken to the authors'
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opinion that the gall-bladder concentrates liver-bile only
4 -5 times’i.e. the pigment value of gall-bladder bile is only
4 = O times that of liver bile, the reviewer mentioning that

Rous has shown that this is too low and that a concentration

power of 10 times is possessed by the organ., In these investi-
gations one finds a concentrating power of the gall-bladder

varying from 7 to 23 times (exeluding those cases where the

bilirubin content of the liver bile was below 5 mg.%)e but one
doubts if it serves any useful purpose attempting to strike an
average as regards this particular faculty of the organ,
Kalk® and Scthdubelz have noted that in some cases the gall-
bladder égs’able to produce bile that haa 90 times the pigment
wntent of the liver bile. One feels it would be better to
say simply that it is within the power of the normal organ to
concentrate the bhile it receives from the liver to varying
degrees of which the greatest is 90 times (as shown by Kalk
and 3chBndube): in ome word the power of bile pigment con-

centration possessed by the normal gall-bladder may be

comparatively slight or very marked.
Naturally to arrive at a decision by means of biliary
drainage as to when the gall-bladder is functioning fully as

regards its concentrating power (and therefore probably as

regards its other functions also) is no easy matter,
Kalk® & 39 Kglk and SchBndube®’ insist on the obtaining, af ter

the use of pituitary extracts, of bile with a bilirubin content

of at least 100 mg.% before one is entitled to spealk of what

they call a positive resulltyi.c. one indicating that the gall-

bladder has a normal concentrating ability and is there g
it

probably free of disease (Kalk and Sch8ndube accept however in

one of their cases 90 mg.% as a normal result), This standard

is an arbitrary one,and as with all arbitrary standards a certain

amount of eare must be exercised when applying it.

R e R TR
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In this series of normal cases as set down in Table l., ‘
it will be observed that no figures for the bilirubin con—
tent of the bile,obtained by duodenal cathetérization before
and after pituitary injection,sﬁand opposite the first 4:
these were investigated before the colorimeter was obtained, %
but from the colour of the gall-bladder bile one was able, ;

having had some experience of the colorimetric estimation of

bilirubin previously in Berlin, to decide fairly accurately
thaf the bile had a bilirubin content of well over 100 mg,.%.
In the 25 normal cases here investigated 16 satisfied the
standard set by Kalk and Schbndube,i.ec. bile having a
bilirubin value of 90 -~ 100 mg.j» and over was obtained from

the gall-bladder by the use of pituitrin. This is not in
57

agreement with the findings of Kalk and Sch®ndube“’ who in
24 normal cases found that all of these gave what they

term a positive result. 9 of the 25 normal cases did not
satisfy Kalk and SchBndube's standard. This point was
raised verbally with Kalk recently, and he expressed the view
that such cases should not be regarded as cases with normal
gall-~bladders but as examples of "dyskinesieg i1.e4 cases

of functional disturbance of the extrahepatic biliary system
in patienfs with "upset" of the hormonal and vegetative
nervous systens. He recognises 3 types of "dyskinesie" -
hypotonic, hyperkinetic and hypertonic - but the existence

of such an entity as "dyskinesie" 1s merely a presumption

to explain findings which are unusualyand ome Teels one is

not entitled, until the subject is investigated further and
the existence of the condition proved conclusively, to

regard cases where the gall-bladder does not react to

pituitary extracts,in what Kalk holds to be a normal manner i

as examples of functional disorder of the organ (one refers,

s s . - ; no history is given
in this connection, only to cases where

nor clinical findings suggesting gall-bladder disease are |

2 i xistence b
discovered). Incidentally Lyon guestions the exis |
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of purely functional disease of the gall-bladder, One
explanation of the negative result to Pituitrin in these
9 cases might be regarded as specious,i.e. poor quality of

the pituitrin used. Trendelenturg59

pointed out that
pituitary extracts are often unreliable in action and should
be of a definite titre to ensure reliability: JoneSGO drew
attention to this matter also, The pituitrin however which
was used in these investigations was all of the same manu~-
facture and often indeed from thé same stock: it is
recognised as reliable and produced a pbsitive result in 16
cases, Therefore one may presume the pituitrin was not at
fault.‘

In 23 of Kalk and SchBndube's®’ normal cases the
bilirubin content of the bile obtained from the gall~bladder
by the use of pituitary extract was estimated with the
following results - 1 was under 100 mg.jo, 7 were between 101
and 200 mg.%, 7 between 201 and 300 mg.%, 6 between 301 and
400 ug.%, 1 between 401 and 500 mg.% and 1 over 600 mgsi.

In the 12 normal cases inVestigatedﬁby the writer in which
a positive result was obtained after pituitrin and the
bilirubin content of the gall-bladder bile estimated, the

findings were as follows:~ under 100 mg.% 1, between 101

and 200 mg.% 6, between 201 and 300 mg.5% 5. It is
certainly striking that the highest bilirubin value of

gall-bladder bile in these cases was 280 mng.% whereas Kalk

and SchB8ndube found in their 23 cases that 8 had values

above 300 mg.be. Sch&ndubel2 mentions that the pigment f

content of the bile obtained from the gall-bladder after

A 3 3
pituitary extracts is usually over 200 mg.jand Campanacci

and Groppali®l using ergotemin found the bilirubin content

of this bile to be 360 mg.% (this latter is, however, the

result of only 1 case) . In 2 cases with pathological
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gall-bladders (to be mentioned later) the gall-bladder
bile showed bilirubin values of 313 mg.% and 442 mg.i.
On the whole the values of the gall-bladder bile as
regards bilirubin content found in these pituitrin-
positive cases were appreciably lower than those obtained
by Kalk and SchBndube in normal cases: no significance
attaches probably to thisyand it is almost certainly to
- be explained byﬁ?act that, as shown befdre, the con-
centration-power of the gall-bladder varies markedly in
different individuals. |

In 4 of the normal cases investigated which did not
give what Kalk terms a positive result after the
injection of pituitriﬁ, such a result was obtained with
oile In 2 of them (13 and 16) some response was
obéerved after pituitrinybut oil was necessary to call
forih a flow of bile having a bilirubin content of over
90 - 100 mg.%: in the other 2 (7 and 21) the gall~
bladder did not respond by contréetion to pituitrin.
As mentioned before Kalk® insists that to presume a gall-
bladder is normal a positive result must be produced by
the use of pituitary extracts. He found oil an extra-
ordinarily good cholekinetic substance but insists that
pituitary extracts are more reliable in their action on

the gall-bladder and allow of a more subtle diagnosis of

disease of the organ being made: he goes so far as to

say that céses which do not give a positive result with

pituitary extracts but do so with oil are not normal, a
degree of gall-bladder disease being mesent. But in 2

of the 5 cases operated on in which the gall-bladder was
found normal at operation, pituitrin caused no appearance

of bile from the gall-bladder,whereas oil allowed of a

positive result being obtained. One is compelled to
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take the view that in 2 of these 4 nofmal cases oil q
provided a stimulus to the gall-bladder where pituitrin #
failed to do so, and iﬁ the other 2 it provided a -
strongér stimulus to the organ.tﬁan pituitrin,

5 normal cases in this series failed to give a
positive result with either pituitrin or oil: one

accepts here for the moment the view expressed by Kalk

and SchBndube (ignoring the emphasis laid by them on the

results obtained with pituitary extracts) that to presume
a gall-bladder is normal it is necessary to obtain from
the organ, by the use of cholekinetic agents, bile with a
bilirubin content of over 90 - 100 mg.%. In 3 of these
bilirubin values,i.e, of gall-bladder bile, of 60 mg.®,
68 and 75 mg.% respectively were obtained after pituitrin
and in 2 of them a respounse to oil was alsd obtained

(84 mg.% and 83 mg.%). The results in these:3 cases
bring one back at once to the question of the normal
standard set by Kalk and Sch8andube regarding the con-
centrating power of the gall-bladder. The point
immediately arises - is it possible for a gall-bladder,
normal in every way, to concentrate bile which has a
bilirubin content of only 60 mg.%? Kalk has admittedly
extensive experiencé of biliary drainage in pathological

cases, but still his standard impresses one as being

somewhat arbitrary: arbitrary standards are necessary

in medicine, but most standards in bio~chemical medicine
allow - must allow - of a fair range as regards the

normal value. Opne admits that the usual bilirubin

conteﬁt of normal gall-bladder bile is above 90 = 100 mgei,

but one may well suppose that there are normal cases which
57 obtained

give somewhat lower values. Kalk and Sch&ndube

in all of their 24 normal cases bilirubin values of gall=~

s i i tigations
bladder bile of 90 mg.% and over; in these 1nvestlg




48,

there were 23 cases which showed some response although ﬁ
varying to pituitrin and/or oil: <the number of cases in !
both series is small and one questions the advisability,
from the results of so few cases, of setting - or ﬂ
attempting to set - a standard which is of neeessiﬁy
somewhat arbitrary and therefore not quite reliable,

Une is compelled from the investigations of these

presumably normal cases to take the view that there are

normal individuals, admittedly in the minority, whose
gall-bladders concentrate bile which shows a pigment-
value of less than 90 mg.%, the standard set by Kalk and
Schbndube, A

< cases failed to respond by gall-bladder contraction
to either pituitrin or oilyand one finds oneself again.
running counter to the views held by Kalk and Schbndube.
Such a finding allows of little or no discussion - the
fac? gstands ouft, One could, as a means of explaining
the absence of any response on the part of the gall-bladder
in these cases, make use of Kalk's and ‘estphal's (réferred
to by Kalk$“) theories regarding "dyskinesiely but for the
purpose of these investigations, for reasons already
mentioned,bthese must be ignored. So must other causes
of absence of response to pituitrin and oil,for it has

been stated early on that the cases in this part of the

series are regarded for the purpose of assessing the value
of these 2 substances in biliary drainage as normal cases.
The only explanation of the lack of gall-bladder response }

can be that neither pituitrin nor oil was able in these 2

-3 T - ‘O Of
cases to produce contraction of the organ and expulsion

its contents.A Such possibility 1is borne out by the

observations of Crohn, Reiss and Radin™: they noted that

in some cases the gall-bladder could not be induced to
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expel its contents by the use of various substances which
frequently caused this,although at operation nothing was
discovered to‘account for this failure of response,. The
opinions of Held and Goldblooms in this connection are also
to be remembered: while they do not deny that pituitrin i

can cause the gall-bladder to contract and empty they did not

find it so reliable in its action as Kalk, Adlersberg
(referred to by Held and Goldblooma) holds that pituitrin

exercises its cholekinetic effect through the central

nervous system, particularly the base of the brain: he
suggests that in those normal casesywhere the drug fails to
produce countraction of the gall-bladder,there is possibly a
temporary functional disturbance of this part of the brain,.
This explaﬁation is certainly specious but too fanciful to
'be convinecing. Pribramav‘while working with magnesium
sul?hate,observed that in some cases without any evidences
of gall-bladder disease it was impossible to obtain by
duodenal catheterization bile from the gall-bladder in
spite of all efforts and repeated attemptse One may
therefore with justification assert that there are cases
with normal gall-bladders where the organ cannot be caused
to contract by pituitrin and oil, just as there are some
that do not respond to peptone, magnesium sulphate etce

% cases amongst those investigated in this series of

<
normal cases are worthy of further mention:- Case 6:-~ a

tumour was palpable in the region of the gall-bladder,
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#lthough a little lower and more medial than the usual

this was diagnosed by the surgeon

situation of this organ:

as probable neoplasm of the gall-bladder. Duodenal

. Lo injection of
catheterization showed, 73 minutes after the inje

a flow of derk bile, the highest value of

2 cc, pituitrin,

. 7 ion carcinoma
bilirubin in this being 170 mg.%. At operatio
l-bladder

of the head of the pancreas was found while the gal

and ducts were normal,
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Case 7:= patient complained of perlodic attacks of pain in
the right hypochondrium during the previous year: he
vomited during the attacks and fatty foods "upset" him as a
rule: the pain during some of the attacks was felt alsc in
the region of the angle of the right scapula, Choleoysté—
graphy showed no filling of the gall~-bladder. Duodenal
intubation showed no response to pituitrin but dark bile,
of which the highest bilirubin value was 174 mg.%, was
obtained after oil, Operation revealed a normai galle
bladder put an appendix which showed signs of recurrent
Inflammation: +the appendix was long, ascending behind the
ascending colon but lying clear of the gall-~bladder,
Case 21:- patient complained of periodic attacks of bilious
vomiting with associated headache: cholecystography showed no.
filling of the gall-bladder. The case was diagnosed by the |
writer as probable migraine,but the surgeon and another i
physician suspected gall-bladder disease, Biliary drainage |
showed a pdsitive result after oil (n? response being obtained!
with pituitrin), bile having a biliggglcontent of 220 mg.%b
being obtained., Operation revealed a perfectly normal gall-
bladder, ,
| It will be seen from these 3 cases that the results of
biliary drainage, using pituitrin and oil, suggested that

was ;
the gall-bladder was functioning well andAtherefore probably

normal: this was confirmed by operation. In 2 of them

X-raying,after Tetraiodphenolphthalein had been given, showed

no filling of the gall~bladder, leading one to suspect a

gall~-bladder lesiqn.




PATHOLOGICAL CASES,

33 cases of gall-bladder disease were investigated
by means of duodenal catheterization using pituitrin and
0il,  Cases with marked jaundice clinically attributable |
to gall-stones were not investigated nor was the test |
carried out if possible until all acute symptoms had @
gone,  Of these 33 cases 23 came to operation so that one é

was able in these cases at least to verify the results

obtained. One proposes to mention first these operated

cases,
In only 2 of these cases was bile of a bilirubin
content of over 90 - 100 mg.% obtained fram the gall-
bladder, in 1 case after the use of pituitrin and in 1
after the use of oil: in some of the others some response
was obéerved after the use of these cholekinetic agents,
One seeks now for a possible reason for the results obtaineé,
bearing in mind the chief aforementioned conditions
~necessary for the obtaining of a dark bile from the gall~
bladder: these are in short,l). patency of the cystic

| duct, 2). adequate contractile, and %), adequate con=-
centrating power of the organ.

In 8 of the cases the cystic duct was found at
operation coupletely obstructed by stone so that even
if changes in the wall had not been present and the organ
had therefore preserved its full power of contracting

and concentrating,it would have been impossible for bile ;

to escape from the gall-bladder. As would be expected

from such operation findings no dark bile was obtained by h

duodenal intubation after the use of pitgitrin and oil.

In another case where stones were found in the cystic

duct a response on the part of the gall-bladder was
this was remarkable

observed after the use of olive oil:
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in so far as the flow of dark bile lasted only 5 minutes,
a most unusual expariencé: the bilirubin value of this
bile was 68 mg.%. AT operation a gall-bladder with
thickened wall, which was adherent to surrounding
structures was found: in addition 2 stones were found in
the cystic duct,but these were moveable, One.presumes
that these stones were,during most of the testyobstructing
the cystié duct,but that during the short period when dark
bile was obtained they dislodged themselves sufficiently
to allow of the passage of bile from the bladder, The

wall, in spite of being somehwat diseased, was still

capable of contracting and concentrating bile to some
degree,

Kalk® investigated in all 200 pathological cases and
of these 44 came to operation: of these 44, 26 gave what

he terms a negative respomnse to pitultary extracts,i.e,

bile having a bilirubin value of less than 20 - 100 mg.i

was obtained feemmetle—said=iimdder and in 10 of these 26

cases he discovered at operation complete obstruction of

the neck of the gall-bladder or of the cystic duct by

stones: in another case the obstruction of the cystic duct

was due to inflammatory adhesions. One sees therefore
that in this series of pathological cases the frequency
of obstruction of the cystic duct and consequent absence
of response to pituitrin and 0oil corresponds fairly

closely with that noted by Kalk in his cases,

Kalk® found in © of his 26 operated cases which gave
a negative response to pituitary extracts changes in the

i ndered it incapable of
gall~-bladder which he held re b inc

or . .
adequate contraction a=i concentratlon{ these were of the

nature of inflammatory changes in the wall,i.e. breaking
down of musculature with its replacement by fibrous tissue

and affection of the mucous membrane: in 4 of his cases
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the gall-bladders showed evidences of acute inflammation,
In another 6 (1 will be»réferred to more fully later) of the
25 cases here referred to no response was observed after
the use of pituitrin and oil: in these cases obvious
signs of disease of the wall of the organ were discovered
at operation, One is entitled from this to presume that
in these cases the gall-bladder had been so altered by
inflammatory changes that it had lost its power of con-

or both. § 1
centrating or contractingy In § cases (® will be
referred to more fully later) dark bile was obtained from
the gall—bladderbafter the use of pituitrin, the bilirubin
value varying from 50 to 74 mg.%, This does not reach
the standard set by Xalk and Sch¥ndube for normal con-
centrating powér of the gall-bladder and would be regarded
by them as affording proof that the organ was in these
cases diseased, One did no® however, in a few of the
normal cases investigated in this series, that the contents
of the gall-bladder did not show the bilirubin value
demanded by Kalk and Sch¥ndube as proof of normal organs.
In 4 of these latter cases a definite reason could be
found to aoodunt for the gall-bladder bile's not possess-
ing at least the bilirubin conteﬁt regarded by Kalk and
Sch¥ndube as the lower limit of the normal,i.e.'90 - 100
mgefh: the wall of the organ was affected Dy inflammatory

changes in these casese. The gall-bladder in these cases

had apparently retained its power of contracting but, if

one accepts Kalk and Scli¥ndube's standard, the con-

centration~power had suffered somewhat. One thing

however remains clear,i.e. that diseased gall-bladders

can on occasion contract and expel bile showing such a

pigment-concentration as is to be seen at times in the

- : i g nnection make
normal organ. One might in this cond

reference to 2 cases which ahowed - 1 wfter pituitrin

and 1 after oil - dark gall-bladder bile with a high



bilirubin content: the bile in these cases had pigment values
of 136 mgewr and 138 G o0 respectively, 4% operation stones
were found in the organ in both cases: histological examination
of both gall-bleadders was made by the pathologist, and the
following reporits were furnished:e=

a) "gall-bladder wall shows evidences of slight cholecystitis
with submucous fibrosis: mucous membrance somewhat atrophied
and catarrhal,"

b) "gall-bladder wall presents a relatively normal appe ar-
ance,"

The obvious conclusion is that the organ in these two
casés, in spite of the presence of stones, and inflazmatory
changes in at lecast one of them, had preserved not only its
power of contraction but also the ability'to concentrate bile
to a marked degree, It is interesting‘to note that in one of
these cases the history and elinical findings were not particu-
larly suggestive of a gall-bladder lesion, the pre-operative
diagnosis being made by chance during radiological examination
for another condition. Although cholecystitis is usually
associated with cholelithiasis, one finds at times at opcration
stones without there being any marked or any change in the wall
of the organ. Talk® observed that cases of cholelithiasis may
glve a positive response to pituitary'extracts: this he noted
in 17 out of his 200 cases investigated.

One case - 21 - deserves special mention: in this case
no dark bile was obtained after the use of pitUitTin and
0il, but at operation an apparently normal gall-bladder was
discovered., The bile in the organ was very dark, and on
estimation of its bilirubin content a high figure, i.e.

442 m%.%; was obtained, One sought for the possible cause
of the bladder's not being able to expel its bile, and a

Piece of the wall was excised and exanined microscopically:

signs of chronic and subacute cholecystitis were observed
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and in additon a »ure growth of streptococci was obtained
Tfrom the wall., This is obviously a case where the gall-
bladder was diseasedybut only its contractile power was
affected,the concentration power being still maintained.

Kalk5 holds that gall-bladder bile having a bilirubin value

of over 400 mg.% is usually indicative of abnormal con-
centration on the part of organ and suggests stasis: un-
doubtedly stXasis is suggestive of defective motor action
on the »part of the viscus.

In 2 of the operated pathological cases no gall-

bladder was found at operation: in 1 case the organ had

sloughed off and in ‘the other had been removed some years
before, although this was not definitely known before
operation. The cause in these cases of the absence of
any response to pituitrin and oil is obvious and needs no
explaining. It is interesting to note that in the case
where the gall-bladder had been removed the liver ‘bile was
7
3

. 3 gs
not darker thon normal : Kalk™, Judd etc., as mentioned

before, hold that the ducts may take on compensatory powers

of bile concentration after the removal of the gall-bladder.
From.these pathological cases which came to operation

éne sees that thé commonest cause of inability to obtain any

bile from the zall-bladder after the use of cholekinetic

agents ig obétruotion of the cystic duct by stone; this is

in accord with Kalk's findings. after this comes inflammatory

damage to the wall of the gall-bladder. In addition gall-

bladders, even if diseased, may maintain their power of

contracting and of concentrating bile to various degrees.
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UNOPHRATED PATHOLOGICAL CASES.

10 cases of clinical gall-bladder disease were
investigated but did not come to pperation: therefore
it was impossible to confirm the diagnosis suggested
by means of Dbiliary drainage (with history and clinical
findings). Of these 5 showed absolutely no response by
the outflow of dark bile from the gall—bladder.to pituitrin
and oil while 4 showed some response to pituitrin{very dark
bile being obtained in 1 of these after oil): 1 showed some
response to oil only. . The highest bilirubin value in 4 of
these éases was 51 mg.%,but in 1 case which responaed only
slightly to pituitrin, the pilirubin content of the bile
obtained after oil was 313 ng.%. Therefore in 9 of these
10 cases the olinical'diagnosis was supportéd by duodenal
catheterization, i.e., if one accepts the standard set by
Kalk and Schondube: it 1s ecagsier in these cases to acc_:e}?’G
it as the values of bilirubin in the gall-Dbladder bile
obtained were comparatively low, the highest being 51 mg. o
The case.which gave a positive response to oil is interesting:

the test was done more than 10 days after the acute pain

- 3 .
had subsided,and the result supports Kalk's® contention L

which reference has already been made. He holds that, in

recovery from acute inflammatory disease of %the gall-bladder,

the pituitrin test may be negative while a positive response

is given to oil: later both tests may give positive results.

This he explains by assuming that pitultrary extracts allow

of a more subtle diagnosis being made: if his contention werTe

right - it is noﬁ being accepted in these investigations -
one would explain the result in this case by taking the view
that the inflammation had so far recovered as to permit of

the organ's contracting normally to oil but not to pituitrin:

unfortunately the m tient did not remain long enough in

hOSPital to allow of a 2nd intubation to discover if, after

‘ kv oduce
complete recovery, pituitrin would have been able to DT
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expulsion from‘thé zall-bladder of the fully concentrated
contents.

One case in this series had had 2 attacks of typhoid
fever and blood examination showed a slightly positive
Widal reaction: it was decided to have the bile examined
for typhoidvbacilli?it being well known that in such an
individual they are often to be found in the gall-bladder.
Nothing was discovered bacteriologically which however was

not surprising so far as the gall-bladder was concerned,

for no bile was obtained from the organ after the use of

pituitrin and oil.

The cause of the absence of response or poor response
to pituitrin and oil in these cases is, as no operation
was undertaken, a matter of conjecture. 5 cases showed
no response to these substances,and in these cases the
cystic duct may have been obsiructed or the gall-bladder
wall may havevbeen so changed by inflammation that the

. ‘ (eetrath)
.Organ was not able to contract or concentrate the bilq¥it
(or both) :
received from the liveq& from the results obtained in the
operated cases one may presume that obstruction of the
cystic duct was the probable cause in the majority of thgse
cases. In 1 of these 5 cases the cystic duct was patent
at least when cholecystography was done, for a faintly
filled gall-bladder was seen radiologically after the
administration of Tetraiodphenolphthalein. In the other
4 where only a poor response was observed after pituitrin
or 0ilyone may presume that inflammatory changes in the
wall of +the orgun were responsible for the absence of
| marked concentration of the bile. In one of these cases
only a very small amount of dark bile was obtained, the
Tlow occupying at the most 5 minutes: this finding is
Similar to that obtained in the operated caseX, towhich
Teference has been made, where moveable stones were found
in the cystic duct. Possibly the explanation in this case

1s that suggested for the latter. In short, the causes
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giving rise to the findings in 9 of the 10 cases
investigated here were probably similar to those
producing like results in lthe operated cases.

It was observed that in some of the pathological
cases the bile obtained by means of the tube was of
an olive colour or was very viscous { the number of
cases where this was seen was comparatively small and
therefore it is very difficult to say whether the
finding of such bile is significant of disease of the
biliary tract or not. In addition, in 2 cases some
little time after pituitrin had been injected some
discomfort was complained of in the region of the
'gall-bladder: this leads one to presume that in these
cases pituitrin caused contraction of the organ which,

because of the presence of stones or‘inflammation}

made itself noticeable to the patient. Kalkz lays prti-
cular stress on such an occurence, holdiﬁg it is strongly
suggestive of a gall-bladder lesion.

The results in this series of pathological‘cases
are different from those obtained by KalkB: he investigated
| however 200 cases while here only a small number was ex-
amined by duodenal catheterization: one must bear this
in mind when comparing the results. Kalk found that in
his 200 cases - judged according to the standard set by
him and Schondube -~ 66 gave é positive result, 103 a
‘negative result and the remaining cases a result which
was at one time positive, at another negative (as, in
these investigations, the test was done only once in each
patient, no cases %howing such a result could be observed).
- The discrepancy is marked:‘Kalk,using of course only
pituitary extracts, obtained in 1/5 of his pathological
cases bile Trom the pall-bladder which had a bilirubin
content of 90 - 100 mg.% and over, while in this series

only 3 out of a total of 33 cases gave such a result
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(2 only after 0il, which Kalk holds is abnormal): therefore
in 1/5 of Kalk's cases biliary drainage gave, according to
him, a Tallacious result whereas in this series only 1 out
of 33 gave what he would term a fallacious result. From
these latter results one could assert that biliary drainage
employing pituitrin and oil is an excellent means of testing
the function of the gall-bladder and therefore of assisting
ih the diagnosis of disease of the organ, if one accepts the
standard set by Ka k.and Schondube: one is however not pre-
pared to aécept this absolutely. It must be remembered thatb
there are normal gall-bladders, admittedly in the minority,
which do not concentrate bile received from the liver to the
degree set by Kalk and Schondube as normal: in addition, a
very small minority of normal gall-bladders do not respond
ét all by the expulsion of their contents to pituitrin and
olive oil. On the other hand, a percentage of cases with
definitely diseased gall-bladders may é%pel bile ﬁith
bilirubin'values corresponding fairly closely with those
obtained on occasion in normal cases while at times, ad-
mittedly seldom, gzidedrdemider bile of a concentration
satisfying Kalk and Schondube's stendard may be obtained
from gall-bladders which are diseased. The qguestion arises -~

when can one by the use of pituitrin and oil in biliary

o]

drainage make diagnosis of functional disturbance of the
gall-bladder due to disease? Trom the results of the fore-
- going cases one would be entitled to say that when after the
injection of pituitrin (or in some,after 0il) a dark bile
having a bilirubin content of over 90 - 100 mg.% is obtained
the gall-bladder is probably normal: this agrees more or
less with Kalk's views without being of course absolute:
conversely when no bile is obtained fromlthe organ after the
use of these cholekinetic agents one may make a diagnosis

Of gall-bladder disease: this too is mot absolute. ‘hen

Some resnonse on the part of the zall-bladder is observed
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after pituitrin. and fFor oil and the bilirudbin value of

the gzall-bladder bile is less than 90 - 100 mg.¢ the
establishing of a diagnosis is more difficult. One would

be inclined to suggest that when no history nor clinical
findings suggesting a lesion of the gall~bladder are

obtained and when a fesponse oﬁ the part of the organ

to pituitrin and oil is absent or the gall—bladdei bile

does not reach the standard as regards bilirubin content

set by Xalk and Schondube,one should be chary of diagnosing
disease of the gall-bladder. On the other hand, when a
history and for findings pointing to possible disease of

the organ are obtained and no bile is expelled from the
bladder or bile whose bilirubin value is under 90 - 100 mg.%,
one can with a degree of assurance make the diagnosis of

a pathological condition of the gell-bladder: in these latbtter
cases biliary drainage is of course only a means of confirming
the diagnosis made clinically, the latter certainly not stand-
ing or falling by the result of the test.

Little reference has been made to cholecystography in
fhese investigations. It would have Dbeen a method of con-
firming or disproving the resultsyin the normal and pathological
cases, of biliary drainage, but one's experience with the oral
administration of such substances as Tetraiodphenoclphthalein
(the method most often used in this country) and subsequent

L-raving has not been good: one has formed the opinion that

only when a good shadow of the gall—bladdér is to be seen,
proving that the cystic duct is patenf and that the organ is
‘capable of concentrating well,is oral cholecystography of
jValue: when no filling or only a faint shadow is seen,little
cén be deduced from this - in the 1atterrcase one knows however
,lthat the cystic duct is not obstrueted. The intavenous method

o

of administering the contrast substance is certainly much more
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reliable than the oral method at »resent in use. Lately
the writer has been emnloying a modified oral method
advocated by Sandstr%ﬁfamd the results are certainly nore
reliable than those obtained by the ordinary oral method:
in addition when egz yoll and creail are administered orally
after the gall-bladder has been visualiéed, one is able to
test the contractile ?ower of the organ. This method shows
promise, but the writer feels many more cases must be in-
vestigated before any opinion regarding its utility can be
ekpressed. One must remark that the opinions sxpressed
here regarding the oral method of cholecystography are the

results of one's personal experience and are not in accord

with those of all clinicians who employ this method.

SEDTHENT EXAMINATION.

In the pathological cases where one was sure that bile
was obtained from the gall;bladder and in some of the normal
cases,the sediment from this bile was examined'microscopically
in order to discover if any help could be obtained in deciding
on the condition of the organ. aAdmittedly these cases were
comparatively small in number only l& of the 33 abnormal cases
showing any response to pituitrin: in 2 cases oil alone pro-
duced an outflow of bile from the gall-bladder, but the sedinment
examination in these cases was rendered difficult by the pre-
§ence.of fat globules which occupied the fields almost com-

N

pletely)and it was practically impossible to see anything but
these globules. One would expect that the.examination of the
gall-bladder bile in pathological conditions of the organ trould
show abnormal constituents which would assist in the arriving

at a diagnosis of the presence of inflammatory changes in the

wall and ,or stones.
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The value of microscopic examination of the bile
sediment in pathological conditions of the gall-bladder
has provided for years ground for discussionybut the
ma jority of investigators in this field regard it as
being a valuable aid in the diagnosis of disease of

. 3 47
2, Jones5o, Knottad, Hurst , Piersol,

% B9 93
“ 09, Hollander4l, Hunt ,

this organ. Lyon
Brockus and ShayGé, Kalk5
Dickslo, Shay, Tumen and Rodisﬁ5vand Pennettié5 all

believe that{ microscopic examination of the bile obtained
from the abnormal gall-bladder by duodenal catheterization
is of great use in the diagnosis of the condition present

in the organ. The sediment findings of these inﬁestigators
vary somewhat, and each of them tends to stress the importance
of the presence of different unusual constituents in the
sediment. Piersol, Bockus and Shay for instance place great
weight on the finding of calcium bilirubinate crystals,while
Hunt holds these have little significance and are found inv
normal cases, OUn the whole however these investigators agree

that the presence in the gall-bladder bile sediment of excess.

of leucocytes, excess of cholesterol crystals, gall-bladder

epithelial cells and calcium bilirubinate masses éga very
suggestive - some hold even definitely diagnostic - of gall-~
biaddér leéions; they are, so these investigators hold,
indicative of inflammatory changes of the organ or of the
presence of stones or both.

On the other hand I'itz and Aldriéh66, Bassler, Luckett
° and Crohn, Reiss and Radin® take the view that thé
microscopic findings in the sédiment obtained from gall-

bladder bile in pathological cases are indefinite and not

k _Cf any diagnostic value. TFitz and Aldrich found that the

miceroscopic examination of bile from resected diseased gall-

Vbladders gave inconsistent results and emphasize the fact

that bile analysis in general, i.e., cholesterol content,
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total nitrogen, urea nitrogen together with the examination
of the uCUlHCﬂLQlS of 1ittle or no value in the diagnosis

of szall-bladder disease. Bassler, Luckett and Lutz maintain
that the margin of error in thexdeducing of disease of the
organ from the presence in the bile of muco-purulent flakes,
inflammatory débris and cells is too great for such ex-
amination to be of any clinical falue. Crohn, Reiss and
Radin were able to discover often %eucocytes and detritus in
the bile obtained from the gall-bladder by biliary drainage
but were unable to observe these when bile was taken from
the organ durins operation: in addition they noted at times
that cholesterol crystals were present in inereased quantities
in the gall-bladder bile, and yet no stones were found in the
»organs at operation.

In the pathological cases in this series Where bile was
obtained from the gall-bladder after the use of pituitrin and
the sediment examined microécopiéally;no help was obtained as
regards diagnosing the condition of the organ. On the whole
the findings were similar to those obtained in the normal
cases. Cellular ddbris, calcium bilirubinate and other crystals
 with occaslonal epithelial cells were observed in the gall-
bladder bile in hoth normal and pathological casesyand in
noﬁe of the latter were the findings sufficiently definike
to allow of a diaznosis of the condition of the organ being
made. The most common finding in both types of cases was
- cellular débris end granular materidal,but it was found im-
VPOSSible to identify these: one felt That the cellular débris
might have been in part 001Posed of leucocytoo,but this could
’not be asserted with confldence. bltz and AldrlCh were un-

able also +to 1denb1fy the celluldv debrls and granuvlar

11

,materlal tnev saw in the sedlment. Piersol, Bockus and Shay

"ObServe the wnresence of crystalline material as was noted in
AR w3 _\:,lc;ue]. J )

these investisations but consider it of no significance.
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Lyon (referred to by DickstV) and ¥alk® admit that in
pathological conditions of the gall-bladder ocne may find
in the bile obtained from the organ by_biliary drainage
no abnormal constituents. a@aittedly the gall-bladder
bileyin the pathological cases so investigated in this
series,was mixed with stomach and duodenal contents, a fact
which rendered the microscopic examination somewhat difficult,
but the aforementioned investigators, with the exgeption of
Kalk, were faced with the same difficuliy. The bile in
these investigations was centrifuged with an ordinary electric
centrifuge and not with a high-speed apparatus which Jones5
insists is necessary for the obtaining of reliable sediment
results: one presumes however that other investigators
.employed also an ordinary céntrifuge.

One is not prepared to dogmatize as regards the utility
or lack of utility of the microscopic examination of bile
obtained from the diseased gall-bladder by means of duodenal
catheterization,because so few cases were investigated by this
method, A11 that one can say is that in these investigations
no assistance was obtained in any case from such an examination,
i.e. as regards the establishing of a diagnosis of the particu-~

lar lesion of the gall-bladder.

LIVER INVOLVEMENT IN GATL-BLADDER DISEASE,

That fhe liver is somewhat affected in most cases,
at least of lomng standing of gall-bladder disease, 1is a
generally recognized Tacte Graham27 was able to show by
microscopic examination of sections of the liver removed
ét operation that hepatitis 1s a consfant accompaniment

of cholecystitise. JonesBO also found that this organ is

 often involved in inflammatory conditions of the gall-
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bladder with or without the presence of stones. The
frequent involvewent of +the liver in gall-bladder disease

was observed also by lleyd, Killian and ilcNeal (referred

to in B..J.1930C): they noted in association with biliary
tract disease a generalized hepatitis extending far beypond
”the,neighbourhood of the gall-bladder. Flint67 was able

to confirm Graham's findings, observing hepatic involve-
ment very cdmmonly in disease of the gall-bladder. ;J’alton's68
findings in cholecystitis were similar. Rivers and Hart-

mann69 however hold that liver involvenment in disease of

would,hévefit: their figures were - 18.9% in cholecystitis
and lg,?ﬁ in cholelithiasis: on the other hand, Hentzerzo
investigating 548 cases which came to autopsy and studying'
sections removed from various parts of the liver, found the
occurrence of hepatic involvement to be much more frequent -
60% in non—inflammatory disease of the gall-bladder and 974
in. inflammatory diseasé; Cantarrow and Gehretvl concluded
from their investigatibns that all patients with biliary
tract disease should be regarded as having hepatic damage,
with or without functional disturbance of the organ. One
may therefore assume that in cases of gall-bladder disease,
at least of loung standing and particularly where inflammation
has taken place,the liver‘is somewhat affected.

Kalks in almost all of his mathological cases determined
the bilirubin cogtent of the blood serum as a means of de-
ciding if the liver was involved infthese: He holds that in
cases of cholecystitis with or Without.stones,the bilirubin
value in the blood is regularlﬁ increased, especially in the
7p§riod folloﬁing the acute attacks of paingand this he
attributes to a degree of hepatic affection. He mentions
however that the results obtained by this examination should
be used diagnostically with extreme care. rFlint67 usedyas
a-ciinical method of deciding the presence of liver involve-

ment in gall-bladder disease, the van den Bergh and laevulose



tests: with regard to the increase of bile—pigment'in
the blood as shown by means of the former he considers
it to be due to interference with the polygonal cells,
sometimes by poisoning and sometimes by damming back of
the bile in the smaller ducts {(microscopically he found
some of these to be compressed) and at times by both.

The method used in these investigations of arriving
at the bilirubin content of the blood-serum was that em-
nloyed by Kalk? i.e. van den Bergh's Qpantitative method
using the Hellige colorimeter. In 19 of the pathological
cases investigated the bile-pigment content of the blood

estimated
was cxamimeml. In the remainder of the abnormal cases this
examination was not carried out because it was impossible
to obtain blood without disturbing the = tients unduly:
most of the patients were females,and one knows that females
with gall-blédder disease are often stout, a fact which
renders vein puncture difficult and at times impossible.,
Kalk5 sets .8 mg.j% as the upper limit of bilirubin in the
blood in normal cases but earlier, while working with

72, he regarded .87 mg.5% as the maximum found in

Siebert
such cases. Fdrster§75 regards, however, values as high
as 1 mg.%.as being within normal limits. In the cases in
these investigations where this examination was employed
only 2 showed blood biiirubin values above the upper limits
set by Kalk and Siebert and FOTster\, these being 1.6 nmg.)
and 2.25 mg.%: it is noteworthy that in these 2 cases a
decree of jJjaundice was to be observed clinicallyband it
was therefore no surprise to find an increase of bile-
pigment in the blood. In all the other pathological cases
so investigated normal values, according to the standards
of the above-mentioned invéstigators, were found.

The question now arises - if a normal bile pigment

value in the blood is obtained is this definite proof that

the liver is normal? Willcoxvé'points out- that such tests
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as the van den Bergh and icterns index estimation are of
value only in indicating the action of the bile regulating
mechanism of the liver,and that this is not a liver Ffunction
of vital importance. Rolleston175 emphasizes that the tests
for any one function of the liver give:particular information
as regards this but cannot be expected to throw light on the
other activities of the organ. In addition Gonzalez and
Karr76 point out that the liver possesses a large factor of
safety which precludes the use of any function test to detect
minor disturbances of the organ. In view of the multiplicity
of the functions of %he liver and in view of its powers of
regeneration (Rolleéton75h 1t is easily understood how this
organ may be somewhat diseased while preserving guite well
some or all of 1its functions. Flin‘t's67 resuits certainly
showed, by means of the van den Burgh test (incidéntally he
found the laevulose test somewhat more reliable% the majority
of his cases of gall-bladder disease to be accompanied by
hepatic disturbance. One might question the accuracy of the
results as regards the blle pigment content of the blood
found in the pathological cases investigated by the writer,
but the fact that in the 4 cases of pernicious anaemia to

be mentioned later, a condition in which one does expect to
find a blood bilirubin value.above normal, this was Tound
tends to prove the method used was reliable. It is difficult
to explain the different results arrived at'by Flint and the
writer in this connection: Flint admittedly used the ordinary
van den Bergh method,whereas in thesé investigations the van

" den Bergh guantitative method was employed: these are however
fundamentally the same. To explain the discrepancy in the
results one might produce an argument which is specious, i.e.
the degree of affection of the livers us regards the bile
regulating mechanism was different in both series, being much

less or absent in the writer's cases. This explanation is



however wealk and cannot be regarded as giving the reason
of the different results, The fact stands out that in
the cases of disease of the gall-bladder where the bile
pigment content of the blood was estimated to ascertain
if the liver was affected - as it probably was in most -
the van den Bergh quantitative test was not found of any

assistance.

OTHER CASES INVESTIGATED BY INTUBLTION.

It is now intended %o make reference to 10 other cases
ih which bile was obtained from the duodenum by means of
intubation: these cases were of different types but not
cases of gall-bladder disease. As the numbers of each
type are so'small,one does mnot »propose to enter into any
-disoﬁssion but merely to state results and perhaps male one
or two suggestions,

. 3 & 39 . . - .
Kalk refers to an interesting condition which

: ¢ , v )
he terms primary pleiochromie: in this one observes that

the liver bile is greater in bilirubin content and there-
fore darker in colour,than-th"t seen in normal cases. That
‘this is not due %o spontaneous contraction of the gall-

bladder is shown by the fact that the flow of such bile
: s seen
lasts indefinitely and,so long as one keebs the tube in the

duodenui. sccording bto XKalk this is te be secn in cases

of pernicious anaemia, haemolytic jaundice and so-called

catarrhal jaundico when tho yellow colour of the skin, ete.,

is decreasing. Retzlalff’’ noted alse that the liver bile

» in cases of haemolytic jaundice has a high pigwment content,

- while Jones9Y also observed that the smount of bile pigment
in cases of pornicious ancemia is inoreased. 4 cases of
pernicious anaenia were investigated by duodenal intubation

in order to note if sueh a uype of bile could be observed



(neither pituitrin or oil was given in any of the cases):

the details of these cases will be given in short :-

1) T, 42 years: red-cells 950,000 per c.ma.: blood-
filw typical of pernicious anaemia: bilirubin in blood
1.5 mg.%. On passing the tube into the duodenum dark bile
was immediately obtained; the flow oontinued,and the
bilirubin content of the bile varied from 68 to 176 mg..,
being far above the average for this type of bile. This
caée was catheterized again 7 weeks later (patieht had been
tréatéd during that period With'V%ntriculin) when the red-
cells numbered 3,340,000 per c.mm,., and -the blood bhilirubin
- was -4 ng.%: thebbile obftained on this occasion was of a

light lemon colour throughout.

2) F. 50 years: red-cells 1,000,000 per c.mm.: film
typical of pernicious anaemia: bilirubin in blood -~ 1.65 mg.%.
After passing tube into the duodenum,dark bile having a

bilirubin content of 155 to 178 mg.% was obtained.

5$4F. 52 years: red~-cells 1,100,000 per c.mm.: film
“typical of pernicious anaemia: bilirubin in blood - 1.1 ng.Y%.
In this case very dark bile was obtained after the tube had
been passéd into the duodenum: one was nowever unable to
estimate the bilirubin content colorimetrically, because an
éccurate matehing of the colours in the standard and trough
'coﬁld not be achieved, 'The patient was agéin catheterized

- after liver treatment had been oarried~outf the red-cells
theh numbered 3,000,000 per c.mm. and the bile obtained was

of a dark lemon colour (28 mg.%): bilirubin in blood +2 mg.%.

iQ) M. 57 years. This case was interesting: the patient
had been previously in hospitaly and all that was then dis-
~ Covered was that he had a degree of anaemia which was not
definitely of the pernicious type. His blood bilirubin was

- 8% that time .7 mg.j,and the bile obtained by simple
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catheterization was of a lemon colour throughout. ile
was again admitted to hospital some months after and was
definitely worse: on this occasion the blood-~film was
typlcal of pernicious anaecmia, the red-cells numbered
1,210,000 per c,mm. and the bilirubin content of the blood
was 1.3 mg.%. The bile obtained this time by intubation
was dark, the highest bilirubin value being 102 mg.%.

& cases of secondary anaemia were similarly investi-
gated in order to note if the bile obtained offered any

contrast to that observed in the above 4 cases.

1) F. 32 years: patient had recently given birth to a
child: blood-film typical of secondary anaemia: reéd-cells
numbered 1,200,000 per c.mm. and bilirubin in blbodeas

.25 mg.%. after the tube had been passed into the duodenum
a light lemon-coloured bile was obtained.’ Patient re-

covered quickly on iron.

g) F. 40 years: amaemia following éevere uterine
haemorrhage: film showed secondary anaemia: red-cells were
1,050,000 per c.m. and blood-bilirubin 45 mg.w. On duo-
denal intubation a continuous flow éf lemon bile - bilirubin
content 16 mg.jo - was observed.
as said before, it is not intended to discuss the

vfindings in thesé cases, It is recognized that in anaemia

of the pernicious type the liver shows pig¢ment changes and
6ne would vnoint out the obvious differences in the pigment
cohtent of the liver bile obtained in’pernicious and secondary
ansemias. Perhaps this could be utilised either to complete
the diagnosis of anaemias of the pernicibus type or to assisgt
in the making of a diagnosis where the type of anaemia
Present is, as at times occurs, doubtful. One interesting
feature seen in these casges of pernicious anaemia is, that, as
the blood condition imprpves, the liver bile approximates in

bilirubin value to the normal.
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4 cases of so-called catarrhal jaundice were in-
vestigated by duodenal catheterization: the intubation
was carried out in 3 of them when fThe jaundice was at
its height, so far as could be determined clinically

(again neither pituitrin or oil was given).

1) M. 26 years. After passing the tube into the
duodenum,bile of a light lemon colour was obtained: the

amount averaged 3 cc. per 5 minutes.

2) M. 33 years. The bile obtained in this case was
plentiful, being well above the amount usually obtained:
it averaged 11.5 cc. per 5 minutes and was of a light
lemon colour. On repeating the intubation when the
Jaundice was definitely less,y marked dark bile was ob-

tained, the bilirubin content varying from 60 to 80 mg.i.

3) M. 40 years. Bile of average amount was obtained:

it was of a light lemon colour.

4) M. 62 years. This case was admitted to hospital
“after the jaundice had been present for some time: duo-
denal intubation was undertaken some time after admission,
when the icteric tinge was definitely less,and the bile so
obtained was darker than normel throughout, the highest

bilirubin values being 55 and 60 mg.%.

These cases were investigated to discover if any bile
could be obtained by duodenal catheterization and to verify,
if possible,Kalk's opinion that cases of simple jaundice -~

zas he terms them ~ have a darker liver bile than normal as
they improve. It has been the teaching for many years that

| so-called catarrhal jaundice is a condition in which the
jaundice is the result of obstruction of the mouth of the
common duct by swollen mucous membrane and thick mucus
arising from catarrh of the biliary papilla: this condition

'is held to be the result. of gastro-duodenal catarrh with
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spreading of the inflammation for a short distance up the
. .. 40 | . ¢ ,
cormon duct. Lyon refers to the condition as catarrhal

: 2
jaundice and holds that the icterus disappears rapidly

.

with bviliary drainage after the removal of the mucus causing
the obstruction,from.the common-duct. Diokslo in 2 cases

of catarrhal jaundiceywhich he catheterized,believed he saw,
in the bile obtained,the plugs of mucus which had caused
~obstruction of the common duct. On the other hand Franckz(
as regards catarrhal jaundice,holds that the old idea of
gastro-duodenal catarrh causing obstruction of the cormmon
duct by mucus with conseguent mechanical jaundice is
fallacious?and he woula place the condition, at least in
many cases, in the class of liver disease where the paren-
chyma is affected. He sees in so-called catarrhal jaundice
an early and mild stage of acute necrosis of the liver.
This view is confirmed by the recent investigations of
Swedish workers,who have commented on the comparative
frequency of cases which begin as catarrhal jaundice and

79 also holds the view

die later of liver necrosis. Lépehne
that catarrhal jaundice is a mild acute hepatitis and not

due to catarrhal cbstruction as was so long believed. The
cases of so-called catarrhal jaundice investigated here are,
-of course, far too few for any definite deductions to bhe

made from themgbut in 3 of them it was seen that at the height
of the jaundice (so far as could be judged clinicallyb there
was no impediment to the outflow of bile from the common duct:
incidentally plugs of nucus similar to those observed by Dicks
were not seen in any of these cases. In 2 of the cases,by

the use of catheterization on 2 occasions,one was qble to
confirm Kalk's views that in so-called catarrhal jaundice,

when the jaundice 1is clearing,the liver bile has a higher

bilirubin content than normal,




SUMIARY.

The investigation of 25 normal cases by biliury
drainage,using the method employed by Ilalk witi certain
modifications, shows that noﬁ only is pituitrin capable
of causing empﬁying of the gall-bladder,but its use is,
in combination with olive oil, a means of arriving at the
decision that the organ can concentrate and expel_the bile
it receives from the liver and that the cystic duct is
patent. One is however unable to agree with Kalk and
Schondube that pituitary extracts are absoiutely reliable
cholekinetic agents: one takes the view held by Held and
_Goldbloom that pituitrin (the most reliable of pituitary
extracts) does mnot in every case with a normal gall-bladder
bring about contraction of the ofgan with expulsion of its
contents. This applies also to other substances used Tor
this purpose, e.g. magnesium sulphate, peptone,but pituitrin
is at least as reliablé and has definite advaﬁtages over
these and is the cholekinetic agent of choice in biliary
drainage: it should be followed by the administration of
olive 0il when it fails to produce any or full response on

the part of the organ.

-
)

The mgjority of nbrmal'gall—bladders contain, after a

period of fasting, bile of a bilirubin value of over 90 -

100 mg.5%,but on occasion the bile-bilirubin in the normal

organ at such a time does mnot reach this figure: This is

not in accordance with the views held by Kalk and Schdndube.
As a means of asséssing the fﬁnction of the pathological

gall—bladder,pituitrin and olive o0il are of definite value.

The results of biliary drainage so employed in this series

of pathological cases were, if one accepted the normal

standard for bilirubin content of the gall-bladder bile set

by Kalk and Schondube, more reliable in assisting in the
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function-diagnosis than were Kalk's. iven if not accepting
this standard - it has not been accented in these investi-
gations - they compmre well with his results. It was Tound
that the et causes of no response of the gall-bladder
to pituitrin and oil or of the expelled bile having a com-
paratively low bilirubin content are obstruction of the
cystic duct or dhanges in the wall of the organ. This agrees
with Kalk's findings.

The examination of the sediment of the bile obtained
from the gall-bladder in l& pathological cases after the use
of pituitrin was of no assistance in the diagnosis of the
particular lesion of the organ. This is not in accordance
‘with the views held by Kalk,but the number of cases so in-
vestigated is small,and it is questionable if much or any
weight can be laid on the results.

The method of arriving at a decision regarding hepatic
involvement in gall-bladder disease,by means of the color-
imetric estimation of bile pigment in the bloocd,was of no
real help in these investigations. This is also not in
agreement wiﬁh Falk's views.

The opinions of Kalk regarding the presence of & high
bilirubin content in the liver bile in pernicious anaemia
were confirmed in the 4 cases investigated: the possibility
is raised of this finding being of use in distinguishing
enaemias of the pernicious type from others and in the con-
firming of the diagnosis in this condition. The occurrence
of this phenomenon also in cases of éofcalled catarrhal
jaundice,when the icterus was disappearing, was pbserved:in
addition no difficulty was experienced in obtaining bile
from the common-duct in such cases when the janndice was
clinically at its height. (One admits that the number of
cases investigated is small.)

According to the results obtained in these investi-

gations, duodenal catheterization with the use of nitultrin




and olive oil is of definite assistance in the diagnosis

of mall-bladder lesions in so far as they affect the
function of the organ. To utilize it to the full however
it should be combined with an accurate history and care-
ful e¢linical investigation of the vatient, together possibly
with a reliable method of cholecystography. Cne would
suggest it occupy perhaps the place in investigation of

the gall-bladder thét the test-meal has in investigation

of the stomach. As with the tést~meal, however, biliary
drainage, irrespective of the cholekinetic substances em-
pldyed, as a test of gall-bladder function,is of value only

in suggesting or confirming a diagnosis,and the latter

)
certainly cannot - and should not - stand or fall by the

results obtained by it alone.




APENDIX.

(Details of the pathological cases investigated are
given here briefly.)

" OPERATED CASES.

l)‘M. 64 vears. Repeated attacks of pain in right
hypochondrium, lasting 2 - 4 days: said fd have been
Jaundiced after one of these attacks.

Examinatioﬁ P- Slight rigidity over gall-bladder
-area: tender on pressure in this region: hyperaesthesia
noted here also.

Bilirubin in blood - -8 mg.%.

Duodenal intubation :- No dark bile obtained &fter pituitrin
and oil.
Operation :~ Gall-bladder full of pus: no stones: wall

very ruch thickened and densely adherent to surrounding
tissues: gall-bladder removed. Died later.
FPathological report :- G&ngrenous cholecystitis super-

imposed on chronic cholecystitis.

2) T, 57 years. Recurrent attacks,for 4 months, of pain
in right upper abdomen: pain radiated throush to scapular
region.

Bxamination :- Slight icteric tinge of sclerotics:
tender on pressure in region of 9th right eostal cartilage.
Bilirubin in blood - 1.6 mg.%

Duodenal catheterization :- Dark bile'bbtained after
pituitrin: highest bilirubin value - 50 mg.%: oil caused
no response.

Operation :- 3 stones, of size of peas,.found in common
duct with bhiliary sand: gall-bladder small with thick wall

and adherent somewhat to intestines.

3) F. 52 years. - lst attack of pain in right hypochondrium:

pain rediated round to back and later through to angle of

fight scapula: still later radiated to appendix region.



Examination :- Teader on deen preséure iﬁ omall-bladder
region: slight rigidity in this area.

Duodenal intubation :~ Ilo dark bile obtained after
pituitrin and oil,

Operation :- HNumerous swmall stones found in\gail—bladder:
cystic duct obstructed by stones: gall-bladder thick and

fibrous and adherent %o mesocolon.

(%4

4) F, 47 years. 5 attacks of pain in.right hypo-
chondrium: pain radiated round to back and in last attack
dovn right arm: Hyperaésthesia in gall-bladder region
noted by patient after last attack. |
fxamination :- Slightly tender on deep pressure over
gall-bladder: 1little hyperaesthesia in this region.

Bilirubin in blood - +3 mg.%.

Intubation :- No dark bile obtained after pituitrin and oil.
Operation :- 2 large stones found in gall-bladder with
5 mucus like substance of very tough consistency: another stone

found impacted in upper part of cystic duct, producing dis-

tention and obstruction. Gall-bladder wall thick and fibrous

and adherent to liver.

5) F. 52 years. 1lst attack of pain in epigastric and
umbilical regions: pain radiated through between scapulae.
Ixamination :- Tumour as large as medium sized orange
paipable between xiphisternum and umbilicus, most of it
gsituated to right of mid-line: marked tenderness over tumour:
slightly teénder on pressure in gall-bladder region: degree

of rigidity in latter area.

Intubation :-~ No dark bile obtained after pitultrin and oil.
Operatidn':— Pancreas found enlarged and very hard: areas
of fat necrosis seen in'omentum: gall—bladder small with

hard, thickened wall: 2 stones impacted in ecystic duct.




6) Fo 49 years. Depeated attacks of pain in right upper
abdomen: pain radiated through between scapulae:’vlst attaék
14 yeurs Dbefore,

Lxamination :~- oS areas of tenderness to pressure over
abdomen - 1 over gall-bladder, 1 in appendix region and 1 -
the most marked - midway between xiphisternum and umbilicus.
Duodenal catheterization:~ Dark bile WasAobtained after
pituitrin: highest bilirubin value - 74 nge~: no dark bile
bbtained after oil.,

Operation :=- o-gtones found in gall-bladder: 2 of them
Jjoined together to fill gall~bladder almost completely:

wall of gall-bladder somewhat thickened,.

7) Fo 58 years. Recurring attacks of slight pain in left
hypochondrium and epigastrium: at times pain radiated through
Lo backe

fxamination :~-  Slight tenderness on pressure all over abdomen:;
most marked in region of 9th left costal cartilagee. |
Bilirubin in blood = o5 mng.%e. V

|
Intubation :~ dark bile obtained after pituitrin: highest

|

bilirubin value - 73 nmg.%s dark bile obtained also after oil: r

highest bilirubin value - 138 mg.j.

X~-ray (without contrast filling) - numerous small opacities
in region of gall-bladder.,

Operation :~  Numerous small stones in gallébladder:
géll—bladder appecared fairly normal, \

Histological report (on gall-bladder) i~ "Wall of gall-
bladder shows signs of slight cholecystitis with submucous

fibrosis: nucous membrane somewhat atrophied and catarrhal,™

8) T, 57 years. 2nd atfack of pain in right upper abdomen.,
Lxamination :=- Teﬁder along margin of ribs on right side,
especially in anterior axil;ary line: slight'rigidity in
gall-bladder regiomne.

Bilirubin in blood -~ .4 mZefoe
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Duodenal catheterization :- No dark bile obtained after
pituitrin and oil.

Cperation -~ Gall-bladder buried in mase of adhesions:
omentum puckered round it : fundus of bladder gangrenous
with perforation - 4 inch in diameter - at tip. Call-bladder
large and full of pus with numerous small stones: large
stone firmly impacted in the cystic duct, obstructing it:

wall of gall-bladder very much thickened in mrts.

Q) F. 53 years. Operated on 14 years previously for,

as jatient said, gall-stohes: nature of operation not dis-
covered. 1 year previously vomited bile frequently: becamne,
so m tient said, jaundiced: 2 months before admission had
attack of vomiting and was jJaundiced for 1 week: has vouited
since after meals: no marked pain ~ little over old scar.
Lxamination :- Slightly tender ih region of 9th‘right

costal cartilage: degree of hyperaesthesia in this region.

Intubation ;- No dark bile obtained after pituitrin
and oil. ..
Operation :-~ No gall-bladder found: had been removed

at previous operation: nothing else abnormal found,

10) F, Si years. Recurrent attacks of pain for 5 years

in right upper abdomen: pain radiated, at times, round to
right 5capular'region: after attacks was slightly jaundiced
(so patient said).for few days.

Exemination :- No tendermess, etc., found anywhere over
abdomen. ‘

Bilirubin in blood - .3 mg.j.

Duodenal catheterization :- Dark bile obtained after pituit-
- rin: highest bilirubin value - 65‘mg.%: no dark bile obtained
after oil. 7

Operation :~- 2 large and 12 small stones found in gall-
 bladder: cystic duct contained no stones: wall of gall-bladder

somewhat thickened.



11) L. 55 years. 2nd attack of pain in right hypochon-
drium: on both occasions pain radiated through to back,
between scapulae, Yas in hospital during lst attack:
became slightly jaundiced.

Examination :- Tender on deep pfessure over gall-bladder.

Bilirubin in blood - .8 mg.%.

Intubation :- No dark bile obtained after pituitrin and
Oilo
Operation :- Gall-bladder wall very much thickened and

densely adherent to liver and duodenum: several stones in
gall-bladder: cystic duct dilated and obstructed by stones:

gall-bladder excised: died later.

412) F., 58 years. Frequent attacks of pain in gall-bladder
regidn for 7 years: at times pain radiated between scapulae:
said to have been slightly jaundiced after'lSt atfaok.
Exanmination :- Slightly tender fo pressure in gall-~
bladder area.

Bilirubin in blood - .3 mg.%.

Intubation :- o dark bile obtained after pituitrin
and oil,
Operation :- Large distended gall-bladder found: 1 large

and several small stones in gall-~bladder: wall rather soft:

cystic duct clear of stones.

13) F. 55 years. 2und attack of pain in right hypochondrium:
vouited during attacks: pain on both occasions travelled
through between'séapulae and to right shoulder region.
Examination :- Tender on rressure in gall-bladder region.
Duodenal catheterization :- Dark bile obtained after pituit-
Tin: highest bilirubin value - 65 mg.%. Dark bile obtained
also after oil: highest bilirubin value - 47 mg.%.

Operation :- Slightly enlarged, soft~walled gall-

bladder found: no stones: cholesterin-sand present in
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gall-bladder: wall of gall-bladder typical of chronic

cholecystitis.

14) M. 40 years. Recurrent attécks of pain in right
upper abdomen with vomiting: pain radiated to left across
epigastric region. ’

Lxamination :- . lMass palpable to right of umbilicus:
surface irregular: very tender to pressure. Slightly
tender in region of 9th right costal cartilage.

Bilirubin in blood - .4 mg.%.

Intubation :- Ho dark bile obtained after pituitrin
and oil.
Operation :- 1 large stone found lying partly in neck

of gall-bladder and partly in cystic duct: cystic duct
obstructed by stone: gall-bladder wall fibrous and thickened:
mucous membrane of bladder very friable. Palpable mass was

omental abcess: gall-bladder behind and above it.

15) F. 44 years. Operated on 4% months previously for
a%tacks of pain in fight hypochondrium: 20 stones renoved
from gall-bladder which was drained: free from symptoms for
2 ﬁonths. Since then frequent attacks of pain in gel 1-
bladder area: pain travelled down to appendix region and
through to angle of right scapula.

Ixamination :- Tender on pressure over gakl-bladder:
also midway between xiphisternum and umbilicus: slight
hyperasesthesia in gall-bladder region.»

Bilirubin in blood - .7 mg.e.
Duodenal catheterization :~- No dark bile obtained after
pituitrin and oil.

Operation :-. Gall-bladder moderately distended: mucous
meumbrane appeared healthy: stone firmly impacted in cystic
duct, obstructing it.

(This case is interesting:because of Tthe hisgtory and the
findings obtained by biliary drainage, the writer raised the

possibility of a stone having been left in the cystic duct
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at previous operation: surgeon however made a diagnosis
of pancreatitis,as he was certain he had romoved oll

A\

stones from the pall-bladder and ducts abt corlier opcroition. .

18) F. 37 years. 3 attacks of pain in right up;
lasting 3-~4 days: pain radiated through between shoulders.
Bxamination :- Tender on deep pressure in gall-bladder

area: slight hyperaesthesia in this region.

Intubation :~ No dark bile obtained after pituitrin
and oil.

Cholecystography :~ No filling of gall~bladder seen.
Operation :- Shrunken gall-bladder found: wall fibrous:

8 small stones and 1 large one found in gall-bladder: cystic
duct obstructed by stone: gall-bladder excised: anaesthetic

death.

17) F. 55 years. For 15 years attacks of pain in right
hypochondrium: pain travelled at times to right shoulder
and left breast. |

Ixamination :- Tender to pressure over gall-bladder:
tender also in_mid—line between Xiphisternum and umbilicus:
slight rigidity in latter area.

Bilirubin in blood - .4 ng.f.

Duodenal intubation :- After pituitrin dark bile was ob-
tained: highest bilirubin value - 136 mg.%. |
Operation‘:- Numerous small stones found in ga;l-bladder:
Wali seemed fairly normal. | _

Histological report (Qn gallnbladder.wall) $-

"Gall-bladder presents relatively normal appearance.”

~18) T'. 53 years. Indefinite history of‘bain in epigastrium:
said to have béen jaundiced previous year after attack of
pain: pain on that occasion associated with vomiting:present
attack lasted 3 weeks: occasional»pyréxia in hospital.

.

Examination :~- Tender on pressure in gall-bladder region.



X-ray (cholecystography) - No filling of gall-bladdor.
Iantubation :- Ho dark bile obtained after pituitrin and
Oil.

Cperation :- Abdomen full of fluid: mno gall-bladder
found: died later.

Autopsy :- General inflammatory condition of peritoncum:
no gall-bladder found: cystic duct lying free at gall-
bladder end: carcinoma of cyStic duct found: inflammation

of gall~bladder: gall-bladder sloughed of f.

19) F. 45 years. 1lst attack of pain in right upper abdomen:
pain radiated to right shogldér region and down right arm.
fxamination :- Tender on pressure over gall-bladder:
hyperaesthesia in this region: tender also in right supra-
scapular region. |

Bilirubin in blood - .3 mg.%.

Intubation :~ No dark bile obtained after pituitrin and oil.
Operation :- Acute inflammation of gall-bladder: numerous

small stones in gall-bladder.

20) F. 53 years. Repeated attacks of pain in right upper
abdomen: pain radiated in each attack between scapulae: on
last occasion also to right shoulder region. Vomited during
attacks: first attack said to have been followed Dby jaundice.
Ixamination :- Slight icteric tinge of sclerotics: ex-
quisitely tender on pressure over gall-bladder region:
hyperaesthesia across abdomen, between lower margins of ribs
and umbilicus. Liver seemed harder than normal.

Bilirubin in blood - 2.25 mg.%.
Duodenal catheterization :- Iio dark bile obtained after
pituitrin: dark bile obtained after oil: dark bile flow
lasted only 5 minutes: bilirubin value of this bile - 68 mg.:..
Operation ‘- 1 stone in gall-bladder: wall of gall-bladder
thiclkened and adherent somewhat to surrounding siructures:

2 stones in cystic duct: mot Tirmly impacted, being moveable.




21l) T, 38 years. 6 years previously attack of pain in

right upper abdomen: free for 5 years: in last year Tre-

uent attacks of pain in right hypochondriun: pain travelled
L & yp Je

at times to back - between scapulae - and to left dioulder
region,

.

Examination :~ Tender on pressure over region of 9th right
costal cartilage: hyperaesthesia in this area,

X-ray (cholecystography) :- 2 opacities,suggesting stones

in gall-bladder,seéh.

Intubation = No dark bile‘obtained after pituitrin and cil,
Operation :- Gall-bladder appeared healthy: steel blue
colour: no sﬁonés felt or seen: dark bile'present in gaell-

i

bladder: Dbilirubin content of this bile -~ 442 1nz.5%.

(]

Histological report (on piece of gall-bladder wall removed):=-

"Chronic and subacute cholecystitis present.”
Bacteriological report :~ "Pure growth of streptococci

obtained from section of wall,”

22) T, 48 years., =Recurrent attacks of pain in gall-bladder
region: vomited in some of attacks.

Ixamination -~ Tender on pressure in gall-bladder arca,

Duodenal intubation :~ No dark bile obtained after »ituitriz
: p

and oil.
Cperation :- Large stone occupying practically whole of

zall-bladder: mucous membrane of gall-bladder iaflamed,

23) F, 65 years. Frequent mild attacks of pain in right
hypcchéndrium: pain radiated between shoulders.

Evamination :~ Tenderness on pressure in gall-bladder
region: slight continuous pyrexiae. .

Intubation :- no dark bile obtained afﬁéf’pituitrin and oil,

Operation :- gall-bladder was sloughing mass: pus present

in gall-bladder: died lateT.
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ULOPERATED CASES.

1) T. 28 years. Frequen: attacks of pain for 5 months
in right hypochondrium: recently gave birth to child:
after last attack before delivery became, so she said,
Jaundiced: 2 attacks after delivery: pain radiated in
lasf attack between scapulae and to region of right
shoulder: vomited in attacks.

Examination :- Extremely tender over gall-bladder:
rigidity in this region: hyperaesthesia also.

Bilirubin in blood - .3 ng.%.

Duodenal intubation :- \No dark bile obtained after

pituitrin and oil.

2) F. 50 years. 2 attacks of pain in gall-bladder region:
in last attack pain travelled through to back - between
scapulae.

Examination (on admission) :- Slightly tender on Ir essure
in region of 9th right cosfal cartilage: little rigidity
'in.this region: slightly jaundiced.

" Bilirubin in blood (not estimated till icterus had gone) -
.4 mg.%.

Intubation {also not done till icterus gone) :- Dark bile
obtained after pituitrin: highest bilirubin value - 50 mg.%:

no dark bile obtained after oil.

3) . 40 years. Numerous attacks of pain in right upper
abdomen with vomiting: in lst attack pain very severe:
travelled between scapulae: said to have been jaundiced
after 1lst attack.

Bxemination (on admission) :- Tender on'pressure over gall-
bladder: rigidity and slight hyperaesthesia in this region:
indefinite swelling felt in gall-bladder area.

Bilirubin in blood - .7 mg.j.

X—.ray (oholecystography) ;- o filling of gall-bladder.
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Juodenal catheterization (done 12 days after aduission):-

Ijo dark bile seen after pituitrin and oil.

4) T, 52 yedrs. Referred Trow surgeon as case of gall-
bladder disease unfit for operation: repeated attacks of
pain in right hypochondriumw for 4 years: pain very severe:
vomited in attacks.

ﬁxamination := Tenderness on piessure in gall-bladder region.
Bilirubin in blood - .4 mg.Se

Cholecystography := Faint filling of gall-bladder.

Intubation :- Dark bile obtained after pituitrin: flow of
this bile lasted dnly 5 minutes: bilirubin content - 45 mg,.i.:
no dark bile obtained after oil,

(Treated with magnesium sulphate, olive oil, atropine and
pituitrin injections: much improved after 10 days treat-

ment: ‘tenderness in gall-bladder region much less, )

5) T, 63 years. Attack of severe pain in right upper abdomen:
‘began some days before admission: on adwission extremely
tender over gall-bladder: rigidity and hyperaesthesia in this
‘region: some pyrexia (Ward journal).

Examination (madel2 days after adunission) :- Tenderness in
gall-bladder region: slight hyperaesthesia.

Bilirubin in blood ~ o4 Hig.ve

‘Duodenal catheberization (done 12 days after admission):- dark
bile obtained after pituitrin: highest bilirubin value - 51
mg.ﬁ: dark bile obtained also after oil: highest bilirubin
value - 313 mg.%e

6) Fo 58 years. Repeated attacks of pain for 9 months in
‘gall-bladder region: pain radiated between shoulders: vomited
during gttacks. Operated on 8 years préviously: 'cholgcyst_
otomy done then (report from hospital‘where operation cdone).
:Examination .- Jarked tenderness over gall-bladder: slight
rigidity in this area.

Intubation :- No dark bile obtained after pituitrin: dark bile

obtained after oil: highest bilirubin content ~ 50 ME %5



7) ' 47 years. 3 attacks of pain in right upper abdonen:
colic&y in nature with vomiting. Had typhoid fever twice -
at age of 17 and 31 years.

bzamination :~ Tender on pressure in gall-bladder region:
hyperaesthesia in this area.

Intubation :- No dark bile obtained after pituitrin and oil.
Widal - slightly positive for bacillus typhosus: no growth

obtained from bile and faeces.

8) F, 56 vears. Repeated attacks of paln in gall-bladder

region: pain radiated between scapulae: 2 milder attacks of
similar nature in hospital: pain in one travelled to region

of r zht shoulder.

Lramination :- Tenderness over»gall—bladder.

X-ray (of stomach and duodenum) - "duodenum shows some de-

Tormity due probably to adhesion to gall-bladder.”

Duocdenal intubation :- No dark bile obtéined after pituitrin

and oil .- | » ’

9) I'. 37 vears., 2 attacks‘of pain in right‘hypochondrium:

vonited: pain radiated in 2nd attack té angle of right scapula.

Examination :- Tenderness on pressure in gall-bladder region:

2

slipght rigidity and hyperaesthesia in this area.

Bilirubin in blood - .5 mg.%. |
Intubation :~ Dark bile obtained after pitulitrin: highest
bilirubin value - 49 mg.%.: dark bile obtained also after oil:

highest bilirubin value ~ 40 mg.j.

'lO) F, 57 years.< Freqﬁent attacks of pain in right uprer
'abdomen with vbmiting: own doctor notéd degree of jaundice
after one autach.

u“aulﬂuilon i- ollgﬂbly tender on ptesuure over gall adder:

slight rigidity in this reglom.
Duodenal catheterization :- No dark bile obtained after

Pituitrin and oil.
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