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INTRODUCTION.

illustrate by means of accurate engravings,
the characters by which the different cal-
culi may be distinguished ; to indicate the
easiest analytical methods by which their
chemical nature may be ascertained ; and to
point out the modes of medical treatment
which afford the best prospect of success.

Our expectation of success, however,
must be confined within certain limits. It
can be entertained only in particular states
or periods of the disease. Rarely, if ever,
can a plan of treatment, however skilfully
conducted, produce any but palliative effects,
if the calculus has acquired such a size as
to render the operation advisable. Litho-
tomy, in this case, affords the only prospect
of cure. But if the progress of the disease
may be arrested in its earlier stages, and if
the pain and danger of a formidable oper-
ation can be averted*; or if, after the

* There is reason to believe, as will be seen in the
course of this work, that the average proportion of
deaths, from the operation, is no less than one in five;
and that the pmpurtinn of calculous cases, admitted into
our hospitals, is one for each three or four. hundred

The

“cases of all descriptions.






INTRODUCTION.

will be gained to entitle the subject to our
most serious attention.

How far we may hope to accomplish
these objects, will be seen in the follow-
ing pages. 1am well aware of the difficulty
which occurs in endeavouring to apply che-
mical reasoning to the changes which take
place in living organs, and I have not
attempted to conceal it when it has ap-
peared unsurmountable. Some collateral
topics have occasionally been introduced,
which, though not necessarily belonging to
the subject of urinary calculi, were too
‘much connected with it to be passed over

labouring under calculus of the bladder, and was an
ingenious mechanic, contrived to introduce into his
bladder by the urethra, through acanula, a delicate saw
or file made of the steel spring of a watch. With this
instrument he daily succeeded in dividing and pulverizing
some portion of the calculus, which was discharged in
the form of powder along with the urine, till at last he
perfectly succeeded in removing the whole of the stone.
It is impossible to learn this well authenticated fact, with-
out heartily wishing that so harmless a method of cure,
however difficult the success may appear, should be
properly and zealously investigated.
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caleuli, compared to the singular scantiness
of information which prevailed in this
respect twenty or thirty years ago*, are
circumstances which can hardly fail to in-
terest those who may enquire into the sub-
ject, and which I hope will secure to this
Essay an indulgent reception.

This tract can scarcely be viewed, even
by those who wish to preserve with the
strictest rigour the artificial line by which
the different departments of the profession
are circumscribed, as an encroachment upon
the province of surgery. Indeed such is
the unavoidable and constant dependence

* It will appear scarcely credible that, so recently as
the year 1792, Mr. Lang, F.R.S., published, in a letter
to Dr. Pircairn, an account of some experiments on
the stone, in which the method of analyzing consisted
in exposing known weights of different calculi to the
heat of a furnace, and ascertaining the quantity of
weight they lost in that operation. For this purpose
Mr. Lane took his specimens to the Assay-master of the
mint, who put them into a muffle, &c. Yet the results
which were procured in this way brought to light some
useful facts, though not near so distinct or instructive
as those which may now be obtained in two minutes by
means of a candle and a blow-pipe.
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diseases, from the knowledge he may have
acquired of pathological principles. And
the latter will soon learn, in studying the
phenomena and treatment of diseases, the
fallacy and danger of the popular notion,
that the knowledge of the structure of the
body is sufficient to enable us to obviate
the diseases to which it is liable.

To many of my medical friends, and to
several surgeons in particular, I have been
indebted for much of the information con-
tained in these pages, as will be seen in
perusing them. But to my friend and col-
league, Mr. AstLEy CoopEr, who has con-
stantly allowed me a free aecess to his
anatomical preparations, and to any in-
formation which his great stock of expe-
rience and knowledge has enabled him to
afford, I feel myself most particularly in-
debted.
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OF THE DIFFERENT SITUATIONS

these situations, according as the particular
partmay, either from its natural form, or from
morbid causes, afford the most favourable
circumstances for the calculous deposition.

The kidneys, from their peculiar struc-
ture, are the organs in which the formation
of calculi most frequently begins. The
urine, after being secreted from the emul-
gent vessels, is received into the infundi-
bula, through which it slowly passes into
the pelvis, or larger cavity of the kidneys,
and hence again into the ureters; thus
undergoing a kind of double filtration,
which is highly favourable to the deposi-
tion of any undissolved calculous matter.
Concretions, therefore, are not unfrequently
found both in the infundibula, and in the
pelvis of the kidneys. Sometimes (as may
be seen in Plate L., which is taken from a
preparation in the museum of Guy’s Hos-
pital) the pelvis is much enlarged, and dis-
tended by.a number of calculi closely pressed
against each other. These, from some ac-
cidental morbid affection of the -organ,
and from their rapid increase, not having

‘been expelled with the urine in the form

12
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cyst, filled with the solid body which has
occasioned those effects.

When such a complete alteration of struc-
ture takes place, the secretion of urine
must, of course, be entirely carried on by
the other kidney. This, however, in some
instances, 1s attended with so little incon-
venience as almost to escape notice; and
it sometimes even happens, that both kid-
neys are diseased to a most remarkable
extent, and yet life is preserved for a con-
siderable time. A striking instance of this
kind may be seen in the museum of Guy’s
Hospital. Of two kidneys, taken from the
same subject, the one is enlarged to at least
three times its natural size, though without
any stones being actually contained in it;
while the other is reduced to less than one
third of the natural dimensions. A large
stone, apparently of lithic acid, partly co-
vered with a thick layer of the mixed phos-
phats, was found in the bladder of the same
individual, who must of course, from the
size of the stone, and the very considerable
thickening of the coats of his bladder, have
lived a considerable time under this extra-
ordinary complication of disease.
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of the stone, namely, sudden stoppage ot
urine, pain in the glans penis, &e.; anc
he had never consented to be sounded. This
gentleman lingered, in a state of progres-
sive suffering, till December last, when he
died in a convulsive fit. Upon examination
the stone was found imbedded in a pouch,
and so fixed in its place, that it did not
interrupt the passage of urine, nor cause
those irritations and sympathetic pains
which a moveable body would have excited.
An opportunity being afforded me of exa-
mining this huge stone, I found its weight
to be 3083 grains ; its shape was very 1re-
gular, and on attempting to saw it through,
with a view to ascertain its structure and
chemical nature, it spontaneously divided
into two distinct masses of lithic acid, which
had been connected and cemented together
by an intervening layer of crystalline triple
phosphat, one of the lithic masses being
terminated by a large white mamillary pro-
tuberance, consisting of pure triple phosphat
in unusually large and distinct crystals ; and
it was observed by Sir GiLeerT, on the body
being opened, that the situation of the stone
in the bladder was such that the pointed or
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diseased prostate is seen laid open with
the urethra passing between its lobes; and
in its right lateral lobe is seen a cyst con-

taining a number of small reddish-brown
calculi. The thickened, and otherwise

. much .diseased bladder is also exposed to
view. This preparation was taken from the

body of a man who died a few years ago
under my care at Guy’s Hospital, and
whose remarkable case will be more than
once alluded to in these pages. This un-
fortunate individual, besides this congeries
of calculi in the prostate, presented an in-
stance of the most severe calculous dis-
orders of the urinary passages that can be
met with, a coincidence which is not un-
common, though calculi of the prostate are
occasionally found where there did not
exist any disease in other parts of the
urinary organs.

The form of disease in the prostate just
described, is not however the most frequent
occurrence : more commonly the calculi are
imbedded in the thickened substance of
the prostate, as is represented in Plate IX.,
fig 2., where a portion of a diseased prostate

. -.l-.&.l’.l-.
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which these symptoms are scarcely percep-
tible ; it will appéar hardly credible, for
instance, that the patient from whom the
kidney represented in Plate I. was taken,
died of "hydrothorax at Guy’s Hospital,
without any  symptom having occurred
which could lead me to suppose that there
was any disease in the urinary organs.

It is probably during the passage of a
calculus from the kidneys to the bladder,
rather than during its formation, that the
greatest pain is experienced. In the latter
case the pain felt in the lumbar region is
rather of the obtuse kind, whilst during the
descent of a calculus into the bladder, it is
sometimes most pungent, and is very apt
to shoot downwards, in the direction of the
ureters. In either case the disease is fre-
quently attended with a drawing up of the
testicle, and a sense of numbness in the
thigh on the affected side. The urine is
generally of a deep red colour; it is voided
frequently and in small quantity at a time,
and it often deposites a brick-coloured sedi-
ment. In many instances, as I have just
observed, the passage of the stone through
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tion of the kidneys, without any concre-
tion being present.

The symptoms which indicate the pre-
sence of a stone in the bladder, are in
general sufficiently distinct. An uneasy
sensation is felt at the extremity of the
penis, which often amounts to actual pain ;
but this is only perceived (at least during
the first period of the disorder) on making
some violent effort, or from a sudden change
of posture, or immediately after expelling
the last drops of urine. The pain however
aradually becomes more constant, and more
severe; the desire to pass urine becomes
more and more frequent, and it can at last
be discharged but in small quantities at a
time, or even drop by drop. It often
happens that the urine, when flowing in a
full stream, and without any pain, suddenly
stops, even when a considerable quantity of
it remains in the bladder, and when, conse-
quently, the desire of voiding it is still
urgent. But it is also frequently observed,
that the pain and difficulty are not felt until
only a few drops of urine remain in the
bladder, when this organ being no longer
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bedded in the folds of the bladder (as we
observed above in reference to Plate IV.),
they produce comparatively but little incon-
venience, and may even for some time
remain unnoticed by the patient himself.
I must not omit to mention, in addition to
this description of symptoms, that the ten-
tency to form calculi, in whatever part of
the urinary passages, is generally attended
with indications of a deranged digestion,
especially with acidity and flatulence, and
sometimes with a distressing degree of
irritation in the stomach.

Great as the evils I have just described
must be, the constitution often bears them
for*a considerable time with a remarkable
degree of impunity. The constant irritation,
however, thus kept up in the urinary pass-
ages, at last produces a thickening of their
coat, and alters their structure; and this
irritation being communicated to the neigh-
bouring parts, a tenesmus often occurs, which
adds not a little to the patient’s torture,
especially as all these symptoms are much
exasperated by exercise, such, in particular,
as riding on horseback, or in a rough car-






18

in the
prostate
gland.

OF THE DIFFERENT SITUATIONS

mistaken at first for those of a stricture, is
soon unequivocally indicated by a partial,
or sometimes a total suppression of urine,
by severe pain in the particular spot in
which the calculus is lodged, and by sub-
sequent inflammation and tumefaction of
the part. A distinct instance of this form
of the disease will be found in Plate V.

“When a stone is lodged in the prostate
gland, and has arrived at a certain size,
there is commonly some difficulty of void-
ing urine, and a sense of uneasiness about
the neck of the bladder. But experience
has shown that concretions can exist in the
prostate gland without producing any great
inconvenience, and sometimes even without
their existence being suspected. A decisive
diagnostic, therefore, of the presence of
stones in the prostate, is still wanting. Some
practitioners consider the circumstance of
the uneasiness being much increased by
riding in a-carriage or on horseback as the
best discriminating symptom of a diseased
prostate ; but similar symptoms being often
occasioned by a stone in the bladder, they
cannot, alone, lead to any positive conclu-
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calculi in the urinary passages are nearly
the same. But from the different structure
of the parts, and particularly the much less
extensive course of the urethra, any small
concretion, whether fallen from the kidney
into the bladder, or formed in the bladder
itself, is much more readily evacuated ; and
therefore, the formation of large stones in
the bladder, and the necessity of an opera-
tion, are much less frequent in the female
sex than they are in the male. Indeed from
the facility with which calculi of consider-
able dimensions have lately been extracted
from the female urethra by mere dilatation
of the passage, it may reasonably be ex-
pected that the operation of lithotomy, in
females, will now in every instance be
superseded by that mode of extraction,
which is almost exempt from pain and per-

fectly free from danger.

The foregoing outline of the symptoms
occasioned by urinary calculi, though not
necessarily belonging to my subject, will
not, 1 trust, appear out of place in this
Essay. But it may be proper to observe,
that the treatment of these disorders in hos-

ack ol i o . i o —
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CHAP. II.

OF THE DIFFERENT PREVALENCE OF URINARY CALCULI
IN VARIOUS DISTRICTS AND HOSPITALS; AND OF THE
COMPARATIVE FREQUENCY OF THE DISEASE IN DIF~
FERENT COUNTRIES. -

(ONE of the objects which appeared to

me the most worthy of investigation,
when I began to turn my attention to the
subject of urinary calculi, was to ascertain
whether this disease prevail equally, or
nearly so, in various countries, and in the
different stations of life; or whether its
frequency be influenced by varieties of
climate or situation, or by peculiarities in
our habits and occupations. It is obvious
that multiplied and accurate observations
on this point could hardly fail to throw
some light upon the nature of this proble-
matic disorder, and might at some future
time enable us to form more rational views
of its pathology and treatment. In my
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tinctly recorded. This valuable collection
I found perfectly accessible, the moment 1
mentioned my object ; and it is impossible
for me, while upon this subject, not to ex-
press my grateful thanks for the perfect
candor and polite attention which I met
with from all the medical officers of that
institution, when I went to Norwich for
the purpose of inspecting those interest-
ing documents. I was not only allowed to
examine the calculi and the records annexed
to them, without theleast restraint ; but upon
my requesting afterwards to have an abstract
of these records sent me, I was favoured
by Dr. Ricsy, one of the physicians to the
hospital, with a complete and most satis-
factory account of all the particulars in
question. Iwas thus enabled to draw results
from a larger scale of observations than was
perhaps ever furnished by any single collec-
tion, and to present a point of comparison to
which other records of the same kind may
in future be referred. * These results, the

—

* I cannot refrain from observing how desirable it
would be that surgeons should never inclose in sealed
bottles the calculi they wish to preserve in their collec~
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last forty-four years, has been 111, or 23 in
every two years ; and that the total number
of fatal cases, in the 506 operations, is 70,
a proportion of deaths corresponding to 1
in 7, or 4 in 29. It appears also that the
proportion of females undergoing the ope-
ration, is to that of males, as 58 to 1000,
or about 1 to 17; and that the mortality
from the operation in children is only about
1 in 18; while in adults, it is 4 in 19, that
is nearly quadruple.

With regard to the comparative preva-
lence of the disorder, at different periods,
in the same infirmary, the fluctuations which
have taken place in this respect do not

———

and while the remaining half will afford a much more
instructive preparation than the calculus in its entire
state, the portion encroached upon will still furnish an
useful duplicate. I may be allowed to suggest also, that
it is highly desirable for the sake of public good, and
for the advancement of science, that small private col-
lections should, as much as possible, be connected with
larger ones, particularly with those belonging to public
institutions; since it must be admitted that it is only by
viewing the subject on a larger scale, that any rational
inferences may be drawn, as to the pathology and treat-
ment of this obscure disorder.

15
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descriptions, admitted into the Norwich
Infirmary, during the period in question,
that is from 1772 to 1816, amounted to
18,859, making an average of 428, annual
admissions. * It is proper to observe, at
the same time, that the number of admis-
sions in the Norwich Infirmary has gradually,
but more particularly of late years, increased
by almost one-fifth; the average, within the
last 8 or 10 years, having amounted to
about 530, while in the 10 preceding years,
it did not exceed 440. ~

Upon the whole, however, it certainly
appears that the proportion of 506 opera-
tions of lithotomy, in the Norwich Hospital,
out of 18,859 patients, which corresponds
to about 1 in 38, exceeds, in an astonishing
degree, that obtained from any of the other
public institutions, to the records of which
I have had access ; and it becomes an object

* The usual number of patients in the Norwich Hos-
pital is from eighty to ninety. The out-patients are
entirely omitted in this computation, as it is evident
that it is only amongst the in-patients that the operation
of lithotomy is performed.
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I have only farther to remark, upon thig
interesting document, that it does not ap-

- pear, from the particulars which are annexed

to it, that any of the distinguisheﬂ surgeons,
who have succeeded each other for the last
forty years in the Norwich Infirmary, has
been marked by any notable pre-eminence
of success in that operation. They have
probably all been more successful than the
average practice of lithotomy would be
found to be: but a singular degree of uni-
formity has hitherto prevailed in their re-
spective results; and it i1s remarkable that
one of these gentlemen, who operated 47
times in succession without losing a single
patient, has upon the whole met with the

same average number of losses as his
colleagues.

sl

="

fore concluded that the stone is a more common disease
in the cyder districts, than in North Wales and the
north of England; and he was also led to believe from
the results of his enquiry, that hard waters rather pre-
vent than promote the formation of the stone, an opi-
nion which seems to be confirmed by the good effects
of the Buxton, Matlock, Bath, Bristol, and other hard
waters, in calculous disorders.
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years, has been 51, or 11 in each 2 years,
the total number of in-patients admitted
during the same period being 29,065,
which makes 1 case of stone for each 528
patients. This proportion, therefore, (sup-
posing the number of admissions to have
remained stationary,) would only be about
one haltf of what it was in CHESSELDENS
time; and even at a much later period,
the operation of lithotomy in that hospital
appears to have been much more frequent
than during the -last few years, since
Mr. Cumne lately informed me, that, to
the best of his recollection, the average
number of operations of lithotomy, annually
performed in St. Thomas’s Hospital, during
the period he belonged to that institution,
was about 10; and it is but a few years
since that distinguished surgeon has re-
signed his office.

In St. Bartholomew’s Hospital, the same
deficiency -occurs as to the keeping of re-
gular records on the subject of calculous
patients. Through the obliging interference
of Mr. Lawrence, however, I have ob-
tained the following numerical statements
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the surgeons of the Hospital all coneur in
stating, that the frequency of stone cases
has, during the last two or three years, fallen
short of the average.* From the best infor-
mation which I have been able to collect on
this point, I have reason to believe that the
mean number of operations of lithotomy
in Guy’sHospital, during the last twenty or
thirty years, has not been less than 9 or 10
annually; and as the annual number of pa-
tients admitted into the Hospital, upon an
average of the last five years, is 2637 T, the
proportion of calculous cases in Guy's
Hospital may be considered as 1 in about
300 patients.

~ * [ should have been led to the same conclusion,
from the large and valuable collection of urinary calculi,
to which I shall have frequent opportunities of referring,
formed by Mr. Lucas, senior, during his practice in
Guy’s Hospital, and continued by his son and successor,
who has been so liberal as to deposit the whole of them
in the museum of the Hospital, for the benefit of
the schooh. A few additions have occasionally been
made to that collection, and I have analysed and labelled
all the caleuli which it contains, according to their che-
mical composition.

+ The number of patients usnally in the house fluc~
tuates between 360 and 400.

s

i
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the frequency of the stone, from some alter-
ation in the diet or habits of the people, er
from the use of appropriate medicines ; and -
partly to the circumstance of calculous pa-
tients not resorting so exclusively, as was
formerly the case, to the great London hos-
pitals for the operation.

e It has been observed, and this is strik-
stonein  ingly illustrated by the Norwich records, that
" a very considerable proportion of the cases

of calculi occur in children. This, however,

obtains only among the poor classes. For

in the higher ranks, or even in the lowest

classes, provided they are well fed, the same

Foundling frequency is not observed. In the Found-
"™ ling Hospital, for instance, within the last
twenty-seven years, during which 1151
children have been admitted, only 3 cases of

stone have occurred, all of whichwere among
children while at nurse in the country.*

iﬁﬁﬂf And in the Military Asylum at Chelsea,
which contains about 1250 children, and

into which upwards of 6000 of them have

already been admitted, no more than one

* Iam obliged for these particulars to Mr. EARLE,
surgeon to the Foundling Hospital.
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may be considered as places of general
resort for the operation of lithotomy *,
though a few insulated cases occasionally
occur in other infirmaries. These are the
Hopital de la Charite, and the Hopital des
Enfans Malades. 'The total number of
patients admitted annually, in the former
of these institutions, is from 2500 to 2600,
6 or 700 of whom are chirurgical cases,
From ' a statement with which M. Roux,
an eminent surgeon to that hospital, has
been so obliging as to favour me, it appears
that the average number of cases of litho-
tomy annually occurring in the Hopital de
la Charité, is from 10 to 12; a propor-
tion which exceeds a little that of the
London, hospitals. At this hospital the

calculous patients are, I believe, all adults,

and the proportion of deaths from the
operation is stated by M. Roux to be 1
in 5 or 6. .

* At Paris; as in all great towns, a certain proportion
of patients come to the hospitals from some distance in,
the country: but owing to the numerous good provin-
cial hospitals, the distance from which patients resort
to those of Paris, does not exceed a radius of 100 or
120 miles,
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has, for the last twelve years, been 6%,
and the proportion of unsuccessful oper-
ations has been 1 in 6. The proportion of
males and females afflicted with the stone
1s stated to be about 1 in 12,

At the hospital of Rouen, as I am also
informed by Dr. Biert, out of about 7300
patients of every description admitted
during the last eighteen months, 12 have
been operated, and 10 have recovered.

From Vienna, where I had also an op-
portunity of making some enquiries, no ac-
curate returns can be obtained. 1 learn,
however, from most respectable authority,
that the operation of lithotomy is com-
paratively very rare in that town. But
this is to be ascribed neither to a want of
good surgeons, nor probably to the disease
being a particularly rare occurrence in that

* Before the Revolution the average number of stone
cases in this hospital was 10. The gradual diminution
of this disease since the Revolution is ascribed to the
improvement which has taken place in the condition of
the poorer classes, especially in regard to their diet.
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prejudiced against it, that Pacora himself,
during the last three or four years of his
residence at Vienna, did not perform a single
operation of lithotomy, though he sounded
great numbers of persons actually afflicted
with calculus of the bladder.

At Geneva, in a population of 30,000
souls, lithotomy, including both publie
and private practice, has been performed
only 13 times in the last twenty years,
though good surgeons, are never wanting
in that town to perform the operation when
an opportunity occurs. Out of these thir-
teen patients seven were not strictly Gene-
vese, though belonging to the neighbeuring
districts, and one was an Englishman; so
that the disease would, at first sight, appear
to be a rare occurrence at Geneva. But if
the smallness of the Genevese population
be taken into account, this proportion of cal-
culous cases may not fall very short of that
observed in other places. At Lyons, a
populous town, which is not mere than
eighty miles distant from: Geneva, the dis-
ease is stated: to be rather frequent.
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gation, to which the results of subsequent
researches on the subject will gradually be
added. Inthe mean time, sufficient evidence
has already been obtained to show, that, in
some establishments, both in this and other
countries, a remarkable uniformity prevails,
in regard to the frequency of the disease,
whilst in other instances, a great discord-
ance 1s observable; and that none of the
circumstances commonly suspected to in-
fluence this disorder, can satisfactorily ac-
count for this variety of results. This
naturally leads to the suspicion that the
tendency to form urinary calculi must arise
from some general causes, independent of
any of the peculiarities of food or beverage
to which they have been usually ascribed ;
and since it appears that in hot climates,
and especially between the tropics, these
complaints are almost unknown, one is
naturally led to connect this circumstance
with the great changes in the urine known
to arise from different conditions of the
surface of the body, and to enquire whether,
amongst other causes, there may not be some
essential connexion between the state of
the cutaneous functions, and the greater or
less prevalence of this class of disorders.
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actually the case. Thus the lithic calculus
being the most common species, and not
being so liable as some of the other kinds
of concretion to break into fragments, it is
found in the kidneys, after death, more fre-
quently than any other. But I have also
repeatedly observed in diseased kidneys the
oxalat of lime or mulberry calculus; and
I have at this moment under my care
a gentleman, who has frequently, for some
years past, discharged fragments of the
tusible calculus or mixed phosphats, which
are distinctly traced from one of the kidneys,
in which they excite most acute pain and
profuse haemorrhage at the moment they
detach themselves from that organ, after
which they are immediately discharged from
the bladder. This gentleman was cut for
the stone some years ago, when a large
calculus of the fusible kind was extracted
from his bladder. But I can adduce still
more positive evidence on this head ; for
there is in the collection of Guy’s Hospital
a calculus®* which consists principally of
the fusible substance, and which, from ex-

* This specimen is marked No. 19.
| =]
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not it has received its first rudiments from
the kidneys.

The calculi which are found in the kid-
neys not only differ from each other in
their chemical nature, but they also admit
of great variety in regard to their size,
shape, and external appearance. Sometimes,
as was before explained and exemplified in
Plate IL., a single mass of an enormous size
presents itself, the successive layers of cal-
culous matter having gradually moulded
themselves up{mn the internal structure of
the kidney, and caused the absorption of
nearly the whole of its substance. At other
times the concretions, though much smaller,
may still exhibit the shape of the cavities
in which they have been formed, as may be
seen in Plate VIIL, fig. 3. But most fre-
quently these bodies are more or less
rounded in their shape, such as those con-
tained in the enlarged infundibula of the
kidney represented in Plate L. ; or in some
instances they assume a polygonal form,
commonly having three flattened sides, (as
in figures 4. and 6. Plate VIIL) from 'their
surfaces having been pressed against each
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=~ mostly spheroidal (as in Plates V1. and VII,,
and in most figures of Plate VIIL), some-
times egg-shaped, but often flattened on
two sides, like an almond. At other times
they appear in the form of polygons with
their surfaces flattened, obviously owing to
close contact with other calculi, and to their
being forcibly detained in their position by
the folds of the bladder forming a kind of
cyst around them. This is well expressed
in Plate IV., already referred to*, which
affords a striking illustration of the remarks
published by Sir Everarn Howme -, for the
purpose of explaining how it has in some
instances happened that calculi have existed
in the bladder for a long time without pro-
ducing the usual diagnostic symptoms.

Calculi also occasionally occur which are

angular, and sometimes almost cubic; but
this is a rare occurrence.] There is a

* See p. 6. of this Essay. |

+ Philos. Trans. for 1808. Pouches or sacculis-in the
coats of the bladder, containing stones and preventing
their being discovered by the sound, were described by
Mr. NoursE, surgeon to St. Bartholomew’s Hospital, as
far back as the year 1741. See Phil. Trans. vol. xlii. p.11.

1 There is a large cubic mulberry calculus marked
No. 4. in the Guy’s collection. And Mr. AstLEY






52

OF THE DIFFERENT SPECIES

very various, and often afford indications of
their chemical nature. When they have a
brownish or fawn colour somewhat like
mahogany wood *, with a smooth, though
sometimes finely tuberculated surfacet, they
almost always consist of lithic acid. When
cut open they appear to be formed of con- -
centric layers I, sometimes homogeneous,
sometimes alternating with othersubstances.
The colour however cannot be considered
as a certain criterion, since other kinds of
calculi may often be coloured in the blad-
der, in a similar manner, by bloody mucus
or other vitiated secretions.

‘When caleuli are white or grayish-white,
and friable, as in specimens 1. and 2., Plate
VIL, they always consist of earthy phos-
phats ; this is particularly the case with the
species called fusible; and when they are
dark-brown or almost black, hard in their
texture, and covered with tubercles or pro-
tuberances-§, they are generally of the

* See Plate VI. fig. 1, 2, 3, and 4._
+ See Plate VI. fig. 1.

i See Plate VI. fig. 2, 3, and 4.

§ See Plate VII, fig, 4.












Caleuli
of the
p{:ust-aim

Chemical
histur_:; of
calculi.

OF THE DIFFERENT SFPECIES

lime, and the lithic, are seen alternating
with each other.

The calculi to which the prostate gland
is subject seldom exceed in size the largest
of those represented in c b Plate IX. fig. 2. ;
they are of a yellowish-brown colour, and
are more or less rounded in their shape,
resembling in their external appearance the
small lithic calculi which are so often dis-
charged from the bladder. In their chemical
composition however, they are altogether
different from the lithic conecretions, as will
presently be explained. The occurrence of
these bodies in the prostate gland is con-
nected with various changes of structure,
which will be found described in the ex-
planation annexed to the Plate last quoted.

In the foregoing sketch of the external
characters of urinary calculi, I have pur-
posely avoided entering into any particulars
concerning their chemical properties, though
I have alluded in general terms to their
composition, with a view to point out some
connexion between their external appear-
ance and the nature of their constituents.

&
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the natural history of urinary concretions
to its present state of improvement. Dr.
Pearson *, Dr. Henry of Manchester -j-, and

Mr. Branoe T, have also added useful facts
to the history of those bodies.

If Scueere’s discovery constitutes an
important zera in the chemical history of
urinary calculi, the labours of Dr. WoLLas-
ToN, who first ascertained, twenty years
afterwards, the nature of no less than four
other species of human concretions §, three
of which belong to the urinary organs,
unquestionably deserve a most conspicuous
place. It is the more desirable, that his
claims in this respect should be placed in
the clearest point of view, as the late cele-
brated M. Fourcroy, both in his ¢ Systéme
des Connoissances Chimiques,” (which con-
tains an elaborate sketch of urinary calculi)

* Philos. Trans. 1798.

+ Henry’s Dissert. Inaugur. de Acido Urico, 1807.

1 Philos. Trans. 1806 and 1808.

§ These were: 1st, The gouty concretions ; 2d, The
fusible calculus; 3d, The mulberry caleulus; 4th,
The calculus from the prostate gland. In the year

1810, Dr. WorLLasTox also discovered the cystic oxyd.
14
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only a small quantity of white ash which is
commonly alkaline. Sometimes the cal-
culus is observed to crackle or decrepitate,
and to fly into a number of fragments, when
heat is applied to it, peculiarities which
are apt to occur when a small portion of
oxalat of lime is mixed with the lithie
matter. When lithic acid is subjected to
distillation, about one-fourth of its weight
arises of a yellow sublimate, which contains
no lithic acid; but 1s, according to Dr. Henry,
a new and peculbar acid combined with
ammonia. A few drops of a thick oil, and
some carbonat of ammonia, with some
prussic acid, water, and carbonic acid, next
distil over, and about one-sixth of charcoal
remains in the retort.

II. Puospaar or Lime. The frequent oc-
currence of this substance in urinary cal-
culi had been mentioned by Beremann, and
distinctly ascertained by Dr. Prarsox and
other chemists. But the existence of uri-
nary coneretions, consisting entirely of
phosphat of lime, and constituting a species
of its own kind, was first pointed out by
Dr. WorrasTon, whose description of this
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The form of the crystals (according to
Dr. Worraston) is a short trilateral prism,
having one angle a right angle, and the
other two equal, terminated by a pyramid
of 3 or 6 sides. These crystals are but
very sparingly soluble in water, but very
readily in most if not all the acids, and

when precipitated from them, reassume

the crystalline form. From the solutions
of these crystals in muriatic acid, sal-am-
moniac may be obtained by sublimation.
Solutions of caustic alkalies disengage am-
monia from the triple salt, the alkali com-
bining with a portion of the phosphoric
acid. An artificial ammoniaco-magnesian
phosphat may easily be formed by synthetic
means. Thus if magnesia be dissolved in
phosphoric acid, and ammonia added, the
crystalline triple precipitate immediately
appears.

IV. Tue FusiBLe Carcurus. This con-
cretion, which, with the exception of the
lithie, occurs more frequently than any
other species, was first ascertained to differ
from the substance described by ScueELE, by
the late Mry. TennanT, who found that, when
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the peculiar form expressed in Plate VIL
fig. 1., in which the stone terminates at its
broader end in a kind of peduncle, corres~
ponding to the neck of the bladder, a pecu-
liarity of form which I never observed in
any of the other species of calculi.

With regard to the chemical composition
of the fusible calculus, it has been most
satisfactorily shown by Dr. WoLrasToN to
be a mixture of the triple phosphat and
phosphat of lime. These two salts, which,
when separate, are infusible, or nearly so,
when mixed together and urged by the
blow-pipe, easily run into a vitreous glo-
bule ; and a similar result is obtained if a
quantity of triple phosphat, artificially pre-
pared, be mixed with phosphat of lime, so
as to imitate the fusible calculus.

The composition of this substance may
be shown in various ways. Thus, if it be
pulverised, and acetic acid peured upon it,
the triple crystals will be readily dissolved,
while the phosphat of lime will scarcely be
acted upon ; after which the muriatic acid
will readily dissolve the latter phosphat,
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pressure of a foreign body occasions, the
process of decomposition above deseribed
necessarily takes place, with the same train
of consequences.

V. Tue MuLBerry Carcurus, or OXALAT
or Lime.  Until Dr. WorrLaston analyzed
the calculus thus named from its external
resemblance to the mulberry, all that was
known of its nature was that it was not,
like the lithie acid, soluble in alkalies.
Dr. Worrastox having submitted calculi of
this class to chemical analysis, found them
to consist of oxalat of lime, generally united
with a little lithic acid and phosphat of
lime. By applying a solution of caustic
potash to the caleulus in powder, all the
lithic acid was separated. Phosphoric acid
being then added, the phosphat of lime was
dissolved ; and the remainder, after being
well washed, was decomposed by sulphurie
acid, the affinity of this acid, for a portion
of the lime; being superior éven to that of
the oxalic acid. Selenite was therefore
formed, and the oxalic acid thus set at
liberty was easily recognised by its mode of
crystallizing and other properties.
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‘pipe, the new calculus gives a peculiarly
fetid smell, quite distinct from that of lithie
acid, and at no period resembling the smell
of prussic acid. Distilled in close vessels, it
yields foetid carbonat of ammonia, partly
fluid and partly solid, and a heavy feetid oil;
and there remains a black spongy coal, much °
smaller in proportion than from lithic acid.

It is so readily acted upon by chemical
re-agents, that its characters are best taken
from an enumeration of the few feeble
powers which it can resist. These are
water, alcohol, acetic, tartaric, and citric
acids, and saturated carbonat of ammonia;
all which are incapable of dissolving it, ex-
cept in very minute proportion.

Its solvents, on the contrary, are very
numerous. It is abundantly dissolved by
muriatic, nitric, sulphurie, phosphoric, and
oxalic acids; by potash, soda, ammonia,
and lime-water; and even by the neutral

ture, appears denser and less crystalline in its texture
than the rest of the mass, and the limit between these
two parts of the calculus is distinctly defined.
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he gave it the name of Cystic Oxyd. Soon
after ‘this, Dr. Henry found two calculi of
this deseription in a collection in his pos-
session ; and within the last few years I
have detected cystic oxyd in no less than
three instances. The particulars of these
cases being interesting, and illustrative of
the origin of this species of calculus, I shall
briefly relate them.

The first of these caleuli was brought to
me for examination about three years ago,
by Mr. Bixirt, a stationer in Norton-Fal-
gate, about 30 years of age, who, con-
jointly with Mr. NewiNeToN, surgeon in
Spital-Square, under whose care he had
been, gave me the following particulars : —

About 12 years ago Mr. B. was first
affected with symptoms of the stone, for
which he was cut about two years after-
wards by the late Mr. Youne, of Finsbury-
Square. The calculus which he put into my
hands three years ago was then extracted ;
it closely resembled, in external appear-
ance, the specimen represented in Plate VIIL.
fig. 1. and 2., and upon further examination
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delirium, as if from some great irritating
cause, and yet without any particular pain.
Under this state his vital powers sunk
rapidly, and he died in the course of a few
days. His body was opened, and the fol-
lowing appearances presented themselves :
— One of the kidneys was found reduced
to the state of a small cyst or bag, without
any distinct remains of organic structure, by
which the kidney could have been recog-
nised, except its being attached to the
ureter. The other kidney was enlarged,
and contained several calculi of the ecystie
kind, which I ascertained to be such by -
chemical examination, and one of which,
had, as in the instance of his brother, as-
sumed the form of the cavity of the kidney
from which it was taken. No calculus was
found in the bladder. The prostate was very
much enlarged, and contained several cal-
culi *, one of which I had an opportunity of
examining, and I found it to be of the usual
composition, namely phosphat of lime.

* This is the same case of diseased prostate to which
I have already alluded, page 19. of this Essay, in de-
scribing the symptoms of the disease.
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the other hand, it is somewhat encouraging
to observe, that, since occasional variations
in the state of the body can produce a total
change in the nature of the urinary secre-
tions, medicines may in all probability effect
similar changes ; and that therefore it is not
unreasonable to hope that we may, at some
future period, acquire a considerable control
over those morbid secretions.

VIII. Comrounp CaLcuLl, WITH THEIE
INGREDIENTS INTIMATELY MIXED. If under
this denomination I were to place all caleuli
which contain some impurities, this class
would include almost all urinary concre-
tions ; for there is hardly any calculus in
which some traces of lithic acid, or of the
phosphats, cannot be discovered. But I
propose to refer to this head those substances
alone which have no characteristic feature
by which they may be considered as dis-
tinctly belonging to any of the other classes.
Fortunately, calculi of this kind do not
frequently occur. They may sometimes be
recognised, however, by their more or less
irregular figure, and their less determined
colour; by their being less distinctly, if at
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ever, urat of ammonia is sometimes secreted
by animals, I have lately had an opportu-
nity of observing in the excrements, or what
may perhaps more properly be called the
urine, of the large species of serpent, known
by the name of Boa constrictor, as 1 shall
have occasion hereafter tonotice. Iam there-
fore far from denying that urat of ammonia
may occasionally exist in human urinary
calculi, especially as Fourcroy’s statement
is confirmed by the authority of his accurate
coadjutor, M. Vavquerin. But I confess
myself not satisfied with the distinctive
characters assigned to that substance, par-
ticularly as the frequent presence, in the
lithic calculi, of urea and of the triple phos-
phat, both of which afford ammonia in
abundance, may have given rise to the
analytical results from which the existence
of urat of ammonia has been inferred. The
possibility of this has been satisfactorily
shown by Mr. Braxpe®; but I do not think
that his observations on the subject go the
Iength of proving that the results in question
could not have been produced by urat of
ammonia.

* Philos. Transact. 1808, p. 230.
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6. Caustic potash dissolves this caleulus
very readily, and it may be precipitated
from this solution, by acetic acid, provided
the latter be not added in great excess. It
is also soluble in ammonia, and in the alka-
line sub-carbonats.

7. The mineral acids also dissolve it,
though not near so readily as the alkalies ;
so that a doubt may arise, whether acids
may not act upon it merely through the
water they contain.

8. The residues of its solution in the
muriatic and sulphuric acids are white;
and, as far as I was able to judge from the
minute quantities of the caleulus, which
I was able to spare for experiments, no
distinct crystals were formed. : Concen-
trated sulphuric acid does not blacken this
caleulus.

9. When the solution of the new sub-
stance in nitric acid is evaporated to dryness,
the residue assumes a bright lemon colour.
This yellow residue is partly soluble:in
water, to which it communicates its colour.
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ANOTHER NON-DESCRIPT CALCULUS.

kind ; but that it appeared to consist of
hardened animal matter, probably of the
albuminous kind. Upon closer examin-
ation it was found to possess the following
properties : —

1. It had a yellowish brown colour,
somewhat resembling bees’ wax. Its hard-
ness was also nearly that of bees’ wax. Its
surface was uneven, but not rough to the
touch ; its texture rather fibrous than stra-
tified, and the fibres apparently radiating
from the centre. It was somewhat elastic.

2. When exposed to the flame of a spirit-
lamp, it took fire, swelled out, blackened,
and ultimately passed to the state of a light
spongy carbonaceous mass. In burning, it
emitted an animal smell, which did not at
all resemble that of the l1th1c, cystic, or
xanthic calculus.

3. It was insoluble in water, or muriatic
acid ; but when boiled with caustic alkali,
it formed a soapy solution, from which the
substance in question was precipitated by
muriatic acid.

s s
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urinary calculi, recurring in the form of
severe paroxysms, of which he has already

“had several. He never has any pain in

the kidneys or wureters, but during the
paroxysms he has great pain and irritation

about the neck of the bladder, with bloody
urine, and frequent difficulty in passing it.

" He has also pain at the extremity of the

penis. Under the circumstances just re-
lated, he has already passed three calculi
of the species above described, and all
nearly of the same size. The pain each
time has been relieved after the stone has
been discharged. The last time, after a
paroxysm of great torture, the stone was
found in the patient’s bed, having been
passed without his knowledge. =~ During the
intervals between the paroxysms, he feels
great inconvenience from the jolting of a
carriage on the stones, but otherwise he is
free from pain, has not very frequent de-
sire to void his urine, and there is, he says,
no morbid appearance in this secretion,
except that ¢ sometimes it has rather a
blackish tinge.” - He has employed alkaline
medicines at different periods, with good

effect ; and is now taking magnesia and uva

ursi with some apparent benefit.
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accurate analyses as may perhaps never be
accomplished. But by contenting our-
selves with approximations or general views
of classification, and waving theoretical
accuracy, we may still be able to form in-
teresting conclusions. Of the 506 calculi,
in the valuable collection at Norwich, to
which I have so often referred, I was able
to ascertain, by chemical examination, the
composition of only 181 specimens, during
the time I spent there for that purpose.
But I considered that number as quite suf-
ficient to enable me to draw pretty accurate
inferences, as to the general state of that
collection, especially as the specimens sub-
jected to examination were purposely taken
from various periods. This is by far the most
extensive document I am able to offer ; but
I must not omit to observe that when these
calculi were entire, which was frequently the
case, I could only ascertain the nature of
the external surface, unless the layer conti-
guous to this presented spots sufficiently
uncovered to admit of being examined.

The following is a summary view of the
results in question, with the addition of
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It would therefore appear, so far as de-
pends upon the evidence of this document,
that the lithic calculus, which Scueere sup-
posed to be the only species of urinary
concretion, constitutes hardly one third of
the total number of stones which ocecur in
the urinary passages; and that the fusible
comes next, in regard to frequency. It ap-
pears also that the numbers of either the
fusible or mulberry calculi amount only to
about two-thirds of the number of the lithic
calculi ; and that those concretions which are
evidently of a compound nature, amount to
only about one half of the mulberry species.

It will also be observed that by far the
greatest proportion of deaths has been
amongst patients labouring under calculi of
the compound or mixed kind ; and I am en-
abled to add, by a more particular reference
to my notes, that no less than 5 deaths
were annexed to the 15 cases of alternating
lithic acid and oxalat of lime: whilst, con-
trary to all expectation, the strongly cha-
racterized mulberry, with its usual rough
tubercular surface, yielded a much smaller
proportion of fatal cases than any other
species. This result is the more curious
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In this collection, therefore, the fusible,
the mulberry, and the mixed calculi, bear
to each other nearly the same ratio as in the
former ; but the proportion of lithic calculi
is much smaller in this; a result the more
remarkable as it tends to show that the
calcareous nature of the eastern counties
of England, to which the greater prevalence
of the stone in those districts has been
generally ascribed, is in all probability no-
ways connected with this disease, since
the earthy species of calculus is compara-

 tively much more frequent in London than

The au-
thor’s
private
collection.

in the districts in question.

I had first intended in arranging these
documents, . to add to them the parti-
culars of a small collection of my own,
containing about 50 calculi; but I have,
on second consideration, thought it better
to abstain from doing so, because these
calculi having been put into my hands for
the purpose of being analyzed, on account,
in most instances, of their not being pos-
sessed of distinct external characters, they
could hardly be considered as affording a

fair average of the different species. Yet 1
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MODES OF ANALYZING

more or less considerable, according to
the proportion of the other substances con-
tained in the calculus; and by adding to
this solution any acid, not excepting the
carbonic, a white precipitate, consisting

propriate support. A slip of laminated platina, or
simply of common tin cut in the form of a crescent, and
fastened to a wooden handle, as represented fig. 8.,
makes the most convenient support, as it may be slided
under the capsule to take it up from the table and lay it
down again, without handling it with the fingers. Dr.
Worraston, by whom so many useful contrivances . of
this kind have been introduced into chemical manipu-
lations, is in the habit of using, for experiments upon a
very small scale, an apparatus still more simple, though
equally appropriate. It is merely but a narrow slip of
common window-glass, fig. 17., upon which he per-
forms his solutions, precipitations, and evaporations
on extremely small quantities of matter, generally a
single drop, and yet without any want of distinctness
in the results. Several operations of this kind may be
carried on simultaneously on the same slip; and glass
being a very bad cenductor of caloric, one extremity of
the slip can be held over the flame of the lamp, without
the heat incommoding the fingers at the other end.
Amongst the practical contrivances of Dr. Woi-
rAsTON, the phial or dropper, fig. 16., for the pur-
pose of easily dropping out minute quantities of water,
deserves to be mentioned. This is simply a phial,
through the cork of which a piece of bent tube is in-
troduced, the outer end of the tube being drawn into a
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layers, it 1s only necessary, in order to as-
certain their nature, to examine in succes-
sion particles detached from these respec-
tive layers. But if intimately mixed, it is
rather from the ambiguous results yielded
by the various tests I have just pointed out,
than by any positive character, that we are
first led to suspect their being of a com-
pound nature; and it is by an appropriate
combination of the methods above de-
scribed, that we are enabled to ascertain
their various ingredients.

I have thus pointed out the summary
modes of analysis by which, with very little
chemical skill or knowledge, and with an
extremely simple apparatus, the various
kinds of urinary calculi may be easily dis-
tinguished. It is not with the pretension
of offering any thing new or important, to
professed experimental chemists that I have
introduced these details; but merely to
enable those who may feel inclined to avail
themselves of these hints, to select and
procure, at the smallest possible expense,
the apparatus necessary for carrying on ex-
periments of this kind ; and to obtain with
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species, but rather to depend upon acci-
dental circumstances. The most remark-
able calculus of this kind which I have ever
seen, was one found in the rectum of an
infant, born with an imperforated anus, but
in whom there appeared to be a commu-
nication between the rectum and the urinary
bladder. This calculus was about the size
of a walnut ; it had a kind of brown crust,
as if stained by faeces, but was whitish in its
interior. It was light, spongy, not distinctly
stratified, and very friable. When chemi-
cally examined, it proved to be principally
of the fusible kind, with sparkling crystals
of triple phosphat dispersed throughout its
texture. It had no perceptible nucleus, and

was much lighter and more friable than any

urinary caleulus I have ever seen.

Some human intestinal concretions, en-
tirely composed of common carbonat of
magnesia, were described some time ago by
Mr. E. Branbg, who satisfactorily accounted
for their formation, the patients having
been in the habit of making a daily and
most wanton use of magnesia, which, with
the assistance of a little animal mucus, had

[
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smooth and unctuous like wax, and their
colour yellowish. They were tender and
easily broken into fragments. They had
an offensive smell resembling that of decayed
cheese. On being exposed to heat, they
became brown, bubbled up like coagulated
animal matter, and threw out a thick smoke,
with a smell of toasted cheese. This sub-
stance was partly soluble in alcohol, in pure
potash, and in oil of turpentine. The re-
sidue of the solution in turpentine was
tougher, and resembled cheese more closely
than the original substance. The residue
of the solution in alkali was soluble in tur-
pentine, and vice versa. The portion taken
up by alcohol subsided on cooling, or on
adding water. Upon the whole, these con-
cretions appeared to me, and to Dr. Wor-
rasToN, to whom I showed them soon

afterwards *, to be either pieces of undi-
gested cheese formed into balls by the

* Dr. Wovrrastox himself, a few years after this, had
several concretions of this kind brought to him for
examination by a medical practitioner; they proved pre-
cisely of the same nature as those I have just described,
and had been discharged by a patient whilst using a
milk diet.
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face, alternating with thin concentric lamimnae
of the white earthy substance. The crust
and white laminaee I found to be fusible,
and soluble in acids; and in short to con-
sist of the two phosphats ; but the velvetty
substance -appeared to resist the action of
the usual chemical agents, and when ex-
posed to the blow-pipe, burnt away with a
smell of straw. I mentioned these circum-
stances to Dr. WorLaston, and showed him
the caleulus, which he thought curious and
worthy of further examination. He found
the velvetty substance to consist of ex-
tremely minute vegetable fibres, or short
needles pointed at both ends, which he
immediately conjectured to arise from some
kind of food peculiar to Scotland. For
some time, however, he failed in his at-
tempts to trace this substance to its origin.
But the ingenious Mr. CrirT, of the College
of Surgeons, to whom the subject was men-
tioned in conversation, having put the
question ¢ whether this fibrous substance
might not proceed from oats,” Dr. WorLas-
ToN was induced to examine the structure

- of this seed, and the result fully verified

Mr., Cuirr’s conjecture. If the oat seed be

i
T
b







132

Other
concre-
tions of
lregetahic

origin.

OTHER KINDS OF CONCRETIONS

I cannot resist the opportunity of relat-
ing here some other instances of supposed
intestinal concretions, which have occurred
under my own observation, and appear to
me possessed of some interest, not only
from the attention they excited in the pa-
tients or their medical attendants, but also
from their affording further instances of

- successful attempts to trace new and sin-

gu]ar effects to familiar causes.

Within the last few years, small granular
concretions have, at four different times,
been put into my hands for examination,
by patients suspected to labour under he-

.o — e — ————

informing him of its real origin, and only led him to the
general conclusion, that ¢ it is undoubtedly of a peculiar
nature, differing from any animal and vegetable substance
hitherto examined.’

The object of Professor Jamieson’s co-operation was,
to give to the nomenclature of these calculi that accuracy
of expression for which the mineralogical school to which
he belongs is so remarkable. Accordingly we find that
some of them are fuberose, others botryoidal, others pyri-
Jorm : but they are all fibrous, feel fine and rather meagre,
qualities by which they can easily be recognised. Per-
haps the word avenaceous would be a useful addition to
the Wernerian characters.

i
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The last case which I shall relate, pre-
sents another instance in which a very
natural explanation of the supposed form-
ation of extraordinary bodies in the intes-
tines, was obtained by an attentive exami-
nation of their external appearance, without
the aid of chemical analysis.

A philosophical gentleman of delicate
health, and of a disordered hepatic system,
observed in his stools a number of small
red globular bodies, each of which had in
its centre two black opaque spots; discern-
ible through its transparent envelope, and
some of these were entirely surrounded by
a very thin and delicate membrane. These
bodies strongly attracted the attention of
the patient, who perceiving that they had
an organic structure, supposed them to be
peculiar animals connected with his dis-
order. Dr. WoLrasToN, to whom they were
shown, suspected, on a first inspection, that
they might: be some species of seeds ; but
he soon afterwards satisfied himself that
they were of an animal nature, and that, in
tact, they were nothing but lobsters” spawn,
a very indigestible substance, of which the
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of the excretory passages, it is necessary that
a medical man should be upon his guard,
when called upon to give an opinion on oc-
currences of this nature.

I have already observed that calculous
masses are often found in the stomach and
intestines of large quadrupeds, particularly
of the horse. These have been repeatedly
examined, especially by Fourcroy and Vavu-

QUELIN, and may be generally stated to con-

sist of the ammoniaco-magnesian phos-
phat, most frequently alone, though some-
times combined with phosphat of lime. *
All the specimens which I have had an
opportunity of examining have appeared
to consist entirely of the triple phosphat
in a very compact state. In a large cal-
culus of this kind which was found in the

* The calculi formerly so much celebrated, and held
in superstitious estimation for their medicinal powers,
under the name of Bezoars, are concretions found in the
stomach and intestines of various quadrupeds, such as
the horse, the elephant, the goat, &c. They mostly
consist, according to Fourcroy, of the triple phosphat,
withvarious proportions of vegetableand animal colouring
matter. They appear to be most frequent in warm
climates, and those from the east were the most esteemed.

SN
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which consisted of phosphat and carbonat
of lime # ; and I have examined one of the
same kind which gave a similar result.
Mzr. Branpe also examined a caleulus from
the kidney of a sheep, and found it to con-

sist of the same ingredients. Both Dr.

Pearson and Mr. Branpe have found ecal-
culi from the bladder of the horse to consist
of the two phosphats, with some carbonat
of lime and animal matter. There is a
species of small calculi, not unfrequent-
ly met with in the bladder of the ox
which Mr. B. has found to consist entirely
of carbonat of lime and animal matter.
He has also analyzed a calculus from
the bladder of a dog, which was of the
fusible species, consisting of the two phos-
phats. Another calculus, from the blad-
der of a hog, consisted entirely of carbo-
nat of lime and animal matter, a result
which perfectly coincides with an analysis I
lately made of a round and compact calculus,
both laminated and radiated, which was
found in the bladder of a pig, and in which

I could not detect an atom of either phos- -

* Philus_. Transact. for 1808.
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just described. Dr. WoLraston and myself
having examined a specimen of this kind,
found it, like Dr. Prour, to consist of urat or
lithiat of ammonia, a substance of which
I was previously inclined to question the
existence. The presence of this substance
however, in urinary calculi, I still think
very doubtful, especially because, since it
is so easily discoverable in the excrements
of the boa-constrictor, it is not probable
that the English chemists would have over-
looked it so long in the human calculi,
which they have so often and so successfully
submitted to chemical examination. Be-
sides the specimen of lithiat of ammonia
from the boa-constrictor, for which 1 was
indebted to Dr. Prout, the same gentleman
also favoured me with a specimen of another
excrementitious substance from the same
animal, which was said to be cast up or vo-
mited during the process of digestion. This
appeared in the form of a light, spongy,
brownish mass, in which some of the hair
of the rabbits devoured by the serpent was
distinctly seen. This substance I did not
find to contain any lithic acid, but it con-

sisted chiefly of phosphat of lime, and ap-
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cohesive force of such calculi, and the small
extent of surface which they present in pro-
portion to their mass, necessarily oppose ;
yet there certainly are cases in which some
impression may be made upon small calculi
or gravel, so as to blunt their sharp edges,
and enable them to be discharged by the
urethra with less difficulty or inconve-
nience. At all events, since in attempt-
ing to remove calculi, we have to contend
against unorganized bodies, which, though
contained in living parts, do not obey the
laws of the living principle, it may be fairly
concluded, that, unless surgical aid be re-
sorted to, it is in a great measure from
chemical principles that our views of treat-
ment must be derived.

The general principles upon which the
chemical treatment of the disorder rests,
being necessarily connected with peculi-
arities in the secretion of urine, it will be
indispensable to enter into a few éxplana—
tions on this subject.

Among the great variety of saline sub-
stances which human urine contains, there
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on account of their possessing the weakest
attractions for saline bases.

On standing a day or two, or sometimes
merely on cooling, portions of lithic acid
and of phosphat of lime spontaneously
subside from the urine; but if it be kept a
sufficient ‘length of time, a process of de-
composition takes place, and a quantity of

ammonia is generated, which unites with
and neutralizes any portion of uncombined

acid contained in the urine, and thereby
occasions a precipitation of the earthy and
less soluble salts, especially the phosphat
of lime, and the ammoniaco-magnesian
phosphat. *

* This accounts for the fact already noticed, that when
calculous matter is formed around any foreign substance
accidentally introduced into the bladder, and obstructing
or restraining the egress of the urine, the deposit a[wa,}'s
consists, at least principally, of the phosphats, as the urine,
under these circumstances, undergoe-s an incipient pro-
cess of decomposition. And in the same manner we
may readily explain the very frequent occurrence of a
crust of the phosphats forming on a lithic or mulberry
nucleus.

i o
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Summary It is on these two general facts that our
themedi.  principles of chemical treatment ultimately

czl treat-

mentin  Test: Whenever the lithic secretion pre-
;‘;j‘;fiﬁ of dominates, the alkalies are the appropriate
carthy 2l remedies; and the acids, particularly the
muriatic, are the agents to be resorted to,
when the calcareous or magnesian salts

prevail in the deposit.

Canaciis  Defore, however, we can give our full
Orel el approbation to these general principles,
;::;:g’: various questions present themselves. In
the first place, it will naturally be asked,
whether acids or alkalies can actually be con-
veyed to the urinary passages through the
medium of the circulation ? With regard to
the alkalies, the fact has long been decided
in the affirmative, upon the most respect-
able authorities. Indeed, most practitioners
of the present age must have had oppor-
tunities of observing, that a long course
of alkaline medicines will often not only
deprive the urine of its acid properties,
but will render it decidedly alkaline, and
even (as was pointed out by the Bishop
of Lianparr) capable of dissolving lithic
14
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fortunately, however, although alkalies do
certainly, and acids may possibly, reach
the urinary passages, yet experience has
shown, that the quantity of either, thus
conveyed through the circulation, is so
small, that very little, if any impression,
can be made on large pre-existing calculi,
with whatever freedom or perseverance
these medicines may be used. But there
is abundant evidence to prove that we are
able in many instances to produce an effect
sufficient to check the prevailing diathesis,
and even sometimes to bring on a calculous
deposit depending upon an opposite state of
the system ; a change which I have myself
repeatedly witnessed. *

* Of the various well authenticated instances of this
kind which have come to my knowledge, upon the
authority of others, I shall mention the two following :
A middle aged clergyman of literary habits, of remark-
able firmness of mind and accuracy of observation,
and whose son was a physician, was seized with symp-
toms of calculi in the kidneys, attended with frequent
acute paroxyms, generally terminating in the discharge
of calculous fragments of lithic acid. He continued
about twenty years in a state of almost constant and
increasing suffering, taking a variety of medicines, and
especially lime-water and soap, with great perseverance,
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reaching the urinary passages, still it is
not unreasonable to expect that these reme-
dies may respectively produce the desired
changes during the first stages of assimi-

of them had their surface modified by the alkaline medi-
cines, like the fragments I have just described, and the
external layers were loosened in their texture, so as to
render it evident that scales had been detached from
them by a kind of process of exfoliation.

The other case occurred, not long since, to Mr.
AstiEy CoOPER, in consultation with Dr. BaiLrie and
Mr. FREEMAN, surgeon in Spring-gardens, the latter of
whom, conjointly with Mr. Coorer and the patient
himself, obliged me with the following particulars; and
although 1 could easily relate several instances of a simi-
lar kind, under my own observation, I prefer selecting
this as likely to carry particular weight. A gentleman
from Birmingham came to London for advice, labouring
under a severe irritation in his bladder and urethra,
attended with frequent micturition, and a copiouns dis-
charge of white sand, mixed with shining crystalline
particles, the quantity of which amounted to 8 or 10
grains every time he voided his urine. Muriatic acid
was prescribed, by the medical gentlemen above-men-
tioned, in the dose of 5 grains of the concentrated acid,
properly diluted, three or four times a day; and in a
few days the symptoms were relieved, and the urine be-
gan to deposit lithic acid, in the form of a red sediment.
This treatment was continued for about two months,
during which there was no calculous discharge, except
now and then a little lithic acid; and at this moment
the patient’s health is considerably improved, and his
urine remains free from calculous deposition.

The
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without any inconvenience; and 1 have
even known instances in which stomachs,
so disordered, have appeared benefited by
the use of that remedy. There is indeed
this difference between the mineral and
the vegetable acids, that the latter may pos-
sibly undergo decomposition during the
process of assimilation, and form new com-
binations, the tendency of which may be
prejudicial ; while the mineral acids, though
possessing strong powers of combination,
are not themselves capable of being decom-
posed in the digestive organs. From 5 to
25 drops of the strong muriatic acid, taken
two or three times a day sufficiently diluted
with water, are the doses in which I have
usually administered that medicine.

As to the alkalies, the form in which
they are usually and most conveniently
taken, 1s that of the well known artificial
beverage commonly called soda-water, in
which the carbonated alkali, being super-
saturated with carbonic acid, by great me-
chanical pressure, loses its caustic and dis-
agreeable taste ; so thata tumbler-glass full
of this water, containing from half a dram to
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power of reaching the bladder, could only
be conjectural at the period when they
were published. For as the nature of uri-
nary calculi was then almost unknown, any
reasoning on the powers of solvents must
have been extremely vague and hypotheti-
cal ; and the evidence upon which these
writers grounded their belief of carbonic
acid being conveyed to the bladder, was
obviously very imperfect. More lately,
however, Mr. Branpe, following up some
inferences derived from Dr. Worraston's
discoveries on the nature of urinary caleuli,
administered water impregnated with car-
bonic acid to a patient subject to void with
his urine a white sand composed of the
phosphats ; and he observed that the depo-
sition ceased during the use of that medi-
cine, and that it began again when the
acidulated drink was left off. ~Mr. Branpe
also mentions some experiments which led
him to conclude, that the urine of persons
who are drinking waters impregunated with
carbonic acid, contains a superabundant
quantity of this acid, which may be separ-
ated from the urine, in the gaseous state,
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At all events, however, it is not difficult to
conceive that the introduction of carbonic
acid into the stomach, may, like that of the
mineral acids, of alkalies, and of various

circumstance just mentioned) exactly in the same mode
as the preceding,

Is another experiment made with urine voided about
an hour after breakfast, I could not detect the smallest
vestige of carbonic acid. On the same morning I swal-
lowed at one draught nearly a pint of Paul’s highly
carbonated soda-water; and having examined, in the
mode above described, the urine made about an hour
afterwards, it did not appear to contain a single atom of
carbonic acid gas.

I now became pretty confident of the truth of my
conjecture respecting the cause of the evolution of car-
bonic acid; but on repeating the experiment one morn-

- ing after breakfast, in the presence of Dr. WorLAsTON,

the urine, to my great surprise, gave out carbonic acid,
though it had neither been suffered to cool, nor under-
gone any subsequent elevation of temperature.

In several trials which I have since made at different
periods of the day, carbonic acid gas has uniformly been -
given out ; and the general inference to which these dis-
cordant results seem to lead is, that the evolution of car-
bonic acid gas from the urine, whether arising from the
presence of nncombined carbonic acid, or from some
decomposition of the animal matter contained in that
fluid, depends upon certain states of the body at the
moment the urine is secreted, rather than upon the
introduction of the gaseous acid through the digestive

ﬂ'!'g{lﬂ 8s
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view of its proper application, that there is
every reason to believe that the use of mag-
nesia has, of late years, become a frequent
source of evil in caleculous disorders.

In the first place, it cannot be doubted
but that whenever it i1s desirable to convey
to the urine alkaline properties, the mineral
alkalies will answer this purpose more
quickly and readily than magnesia, a much
less soluble substance, the powers of which
probably depend partly upon its aperient
effect, and partly upon the absorption of re-
dundant acid. But there is another and
more important objection to the indiscri-
minate use of magnesia, which is, that this
earth being the base of one of the most
common species of calculi, the ammoniaco-
magnesian phosphat, there is nearly an even
chance, when magnesia is prescribed with-
out any previous knowledge of the nature
of the calculus, that it will prove injurious,
not only by affording the principal element
of that calculus, but also by neutralizing in
the prime vie any portions of uncombined
acid, by means of which the calculous
matter might have been held in solution.
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consolidation of large masses of magnesia.
whieh from. accidental causes, are some-
times detained in the intestines, in which
they have been known to produce distress-
ing and even fatal effects. *

I should not omit to mention, while upomn
the subject of alkaline medicines, that the
use of alkalies in calculous disorders is
evidently not confined to their chemical
agency, since they are uniformly found te
allay the irritation of the bladder, and pro-
mote the flow of urine, eve 1 when, fromr
the chemical composition of the concretions,
alkaline remedies can be of no use as sol-
vents. 'This effeet, of which no plausible
explanation has I believe been yet given,
is observed whether the alkali be used in its

* An instance of the same kind was noticed several
years ago by Dr. HEnry, and published by Dr. Moxro,
in his Morbid Anatomy of the Gullet, &c., page 34.
Dr. Hexry, to whom the world is ‘indebted for having,
conjointly with his father, introduced valuable improve-
ments in the preparation and purification of maguesia,
has also taken every opportunity of warning the public
against the risk of using it in an excessive or indiseri-
minate manner. :
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is of the chalky or fusible kind. At
first this mucous secretion is probably
only a consequence, but it soon becomes
a concurrent cause of urinary concretions.
The use of alkalies unfortunately tends
to increase this inconvenience, by precipi-
tating from the urine the mucus which is
held in solution by the redundant phos-
phoric acid. The muriatic acid on the con-
trary, assisted by plentiful dilution, has
sometimes, in a remarkable degree, the
effect of cheeking the mucous secretion,
But it is also liable to increase the irritation
of the bladder, in which case it may be-
come necessary to lay it aside altogether.
These circumstances all concur to show,
that in attempting to relieve calculous dis-
orders by medicines, the chemical views of
treatment, however plausible, must occa-
sionally yield to collateral considerations,
which require our more immediate attention,

This mucus, small quantities of which are
secreted at all times by the bladder, but
which assumes, when the membrane is in-
flamed, a remarkably ropy and glutinous
character, is no doubt one of the ingre-
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indeed the chief difficulty ‘in practice, yet
by a due attention to the state of the urine,
and especially of the sediment which it
deposits, the problem may in most in-
stances be resolved, especially as patients
labouring under calculus are usually sub-
ject to pass gravel or small fragments, which
are quite sufficient to enable the practi-
tioner to ascertain the nature of the calcu-
lous secretion which prevails at the time,
so that he may adapt his treatment to the
removal of that diathesis. As to the dif-
ferent modes of examining the calculous
matter, they have been so fully described in
the preceding pages, that it would be quite
superfluons to repeat them here. But T
have been favoured by Dr. Prour with an
observation which I believe to be new, and
which may assist in forming a conjecture
on the nature of the calculus from the ex-
amination of the urine, when mno better

going forward a‘t that moment. But it not pnfreque-nﬂy
happens that one of these secretions stops, and Is imme-
diately succeeded by the other, especially when medicines

are used for the purpose of removing the prevailing
diathesis, - - :
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chiefly of lithic matter. <If, on the other
hand, when muriatic acid has been injected
into the bladder, lime or magnesia is dis-
covered in the urine by their respective
re-agents, we may conclude that the caleulus
is composed of the phosphats. This me-
thod however, though by no means im-
practicable, would probably be found too
difficult for common use; and I have not
heard that it has ever been tried in this
country, or even in France, since Fougr-
croy’s publication.

Treatment T'he formation of oxalat of lime, of cystic
f-fuﬁ?:ny oxyd, and of the two new calculi, which I
i?[;]tf st have described, presents varieties of disease,
“% " the appropriate treatment of which is not
obvious. For while the mulberry calculus
is incapable of being acted upon by any
quantity of acid, which can be introduced
into the system, both the cystic oxyd and
the xanthic calculus are soluble in either
acids or alkalies; and the fibrinous con-
cretion is hardly acted upon by any che-
mical re-agents. There is another difficulty
respecting these four species of caleuli,
which is, that no vestiges of them being
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have the power of dissolving the oxalat of
lime in its nascent state, and may there-
fore, if it do not prevent its formation, at
least serve to assist its passage and ultimate
expulsion from the system in a state of
solution.

As to the remaining species of caleuli,
and especially the cystic oxyd, and the
xanthic calculus, since these are soluble
both in acids and alkalies, the use of either
the one or the other class of re-agents, must
be determined by collateral circumstances,
and by future trials. But in the calculus
consisting of fibrine, a system of mild and
plentiful dilution, and a constant endeavour

to soothe, in the urinary passages, that

irritation which is the probable cause of its
formation, are the only objects in practice
from which, till the subject has been farther
investigated, we can reasonably expect any
benefit. -

There is a circumstance in the history
of calculous disorders, which, though in a
great degree unexplained, well deserves to
be noticed. I mean the effect which a brisk
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analogous effects in the other species of cal-
culous disorders.

I have already occasionally alluded to the
importance of paying a due attention to
diet, with a view to check the tendency to
form urinary calculi. This is unquestion-
ably an important point in the treatment,
although, as was observed before, peculiari-
ties of diet alone are by no means sufficient
to account for the formation of calculi. An
acescent state of the digestive organs being

- an almost constant and leading feature of

the calculous, as well as of the gouty
diathesis, it is obviously desirable to refrain
from all excess in diet, and to avoid all ar-
ticles of food or drink, which are known ta
increase 'or produce acidity in the stomach.
This acescent tendency, however, does not
by any means exclusively belong to this
species of calculus, nor does it appear to
be essential to the disease: for I have re-
peatedly observed it in persons subject to the
calculus consisting of the earthy phosphats;
and, in a few instances, I have seen this
symptom totally wanting, even in lithic or
gouty patients. I am therefore inclined to

Bi
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recollecting the benefit which is frequently
experienced in this disease from the use of
cathartics, and also from that of various
tonics, that these affections most frequently
originate from a deranged state of the di-
gestive organs ; and that such remedies as
may fail in being of use as chemical agents,
may still often prove beneficial by their
tonic or stimulating effects.

The functions of the skin have probably
a much greater connexion with the for-
mation of calculi than has been commonly
imagined. I have already noticed the cir-
cumstance of calculous affections being ex-

tremely rare in warm climates. Even in

our own latitudes, it has been ascertained
that while the body is exposed to profuse
sweating, the urine discharged has its pro-
portion of lithic acid considerably dimi-
nished ; and that the urine which is first
discharged in the morning, however highly
concocted, contains less acid than that which
is secreted during the day.*

* WiLsow, on the Cause of Urinary Gravel, 1792;
and Hexry, Dissert. de Acido Urico, 1807. I have
not been able to meet with Dr. Wirson’s work in the
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or less irritating substance into the bladder.
these trials have not led to any decisive
results, and have, for some years, been
almost entirely abandoned. As, however, 1
am by no means satisfied that the subject
has yet been sufficiently investigated to
justify its being entirely laid aside, I shall
offer a few remarks which may be of use to
future enquirers.

‘When sufficient evidence on the nature
of the calculus has been procured, either by
the evacuation of some gravel, or by the
indications obtained from a dilute alkaline
or acid solution, injected into the bladder,
and afterwards examined when discharged,
the appropriate solvent, duly diluted, may
be now introduced. This operation, how-
ever, requires to be repeated very frequently

before any material impression can be made

upon ‘the calculus, especially as in order
that the bladder may be enabled to bear
these injections, they must be in a state of
very great dilution. In general the alkalies
excite less irritation than the acids; but
both may be used and. retained for some
time in the bladder with little difficulty,
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been recommended that the catheter or -
syringe should habitually remaimn in the
urethra, this plan being likely to occasion
less irritation than the frequent introduction
of the instrument is known to produce.

Another precaution required is, that the
patient should empty his bladder as much
as possible, just before the injection, both
in order to take off any irritation arising
from distension, and to relax the sphincter
of the bladder; and also with a view to
prevent the alkali (if the injection be alka-
line) from uniting with the phosphoric acid
of the urine, which would neutralize its
effects ; or from separating and precipitating
from the urine a thick ropy mucus, which
is kept in solution by the phosphoric acid.

L These are the most important remarks
which occur to me respecting the medical
treatment of urinary caleuli. I bad origin-
ally intended to detail some cases which
had fallen under my own observation, in
which these views, respecting the cure of
calculous disorders, appeared to lead to
favourable results. But as this addition
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PLATE VI.

Represents varieties of lithic calculi.

Fig. 1.

Fig. 3. & 4. Show the internal concentric layers:

Shows the oval shape and finely tuber-
culated, though smooth, surface of the
calculus ; and a small portion has been

cut off to show its laminated structure..

Shows a fragment of a very large lithic
calculus, with a distinet nucleus, which
is darker and more compact than the
rest. A dark vein is seen a little
above the nucleus, which is a thin
layer of oxalat of lime or mulberry
calculus. The external surface of
this calculus (which is in the collec-

tion of Guy’s Hospital) is remarkably .

smooth and polished. This mass is
much disposed to break in fragments,
in the direction of its lJaminze.

of lithic calculi. The external sur-
face of the one, fig. 3, is tuberculated,

like that of fig. 1; but the surface of

the other, fig. 4, is covered with a
white coat of the chalky or fusible
calculus, as may be seen from the
small portion of the surface which is
brought into view.
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